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PREFACE

The work described in this report was carried out under
the direction of the Transportation Systems Center of the
U.S. Department of Transportation in the context of an overall
- project of the Federal Railroad Administration (FRA) to provide
. a technical basis for the improvement of rail transportation
service, efficiency and productivity. The work was sponsored
by the FRA Office of Research and Development, Office of
. Freighﬁ Systems.

The work reported here has been coordinated with the Asso-
. ciation of American Railroads (AAR) Advanced Coupling Concepts
Steering Committee. It is an element of a larger program initi-
ated by the FRA and AAR Joint Study Group on Advanced Coupler
» Concepts which contains both economic and technical elements.

This final report is organized into two volumes. The
. Executive Summary (Volume I) is an easily readable summary of
" the project to survey and assess coupler systems for railvfreight
cars. The Report (Volume II} includes the full documentation

and details of the project activity.

Kearney gratefully acknowledges the cooperation of the many
railroads, rapid transit companies, manufacturers, research and:
development organizations, U.S. Patent Office, AAR Technical
Center, AAR Advanced Concepts Steering Committee, and other inter-

' ested parties who provided the information required to conduct

a professional, objective study. We would also like to thank DOT

- personnel in the Transportation Systems Center and the Federal
Railroad Administration for their cooperation and assistance

: throughout the course of the study.

Finally, the authors are grateful to L.K. Kloss for his help

“in preparing this report.
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1. INTRODUCTION
1.1 OBJECTIVE AND SCOPE

The purpose of this study is to provide identification,
classification, and analysis of significant freight car coupling
systems concepts offering potential for improved performance and
operating costs over the present system. This study is being
carried out in coordination with the Association of American
Railroads (AAR) and the Railway Progress Institute (RPI) ad-
vanced coupling concepts program.

Research and development projects have been conducted by
industry suppliers and others over recent years to design various
coupler systems or coupler system components. The primary thrust
of the R&D effort has been for U.S. rapid transit appiication
or for European rail service. The functional concepts of these
advanced systems range in sophistication from increasing the
gathering range of the present coupler system to providing auto-
matic train line air connection and a complete redesign of the
mechanical coupler. Some of these systems are in the conceptual
stage; others have advanced beyond physical prototypes to actual
installation. To evaluate the potential of advanced coupling
systems for enhancing operating efficiency and for providing
greater safety in coupling operations, an organized review of
the proposed and existing advanced coupling concepts was required.
The review identifies those systems offering potential for major
improvements in the current freight coupling operations.

1.1.1 study Objectives

1) To assemble and synthesize information related to



advanced coupler systems in terms of their respective functional
concepts.

2) To identify, characterize, and select the most promising
concepts of these systems and group them into logical combinations
for candidate coupling systems which warrant further study.

. 3). To conduct an objective feasibility Study and preliminary
engineering -and cost analysis of the concepts in the candidate -
coupling system; specifically excluded is an estimate of the’
benefits of implementation.

1.1.2 Study Scope

The scope of the study includes advanced coupler .concepts
that have been proposed either. domestically or abroad, patented
or nonpatented, regardless of their respective stage of develop-
ment or degree of sophistication. - - '

The results of this project will be coordinated with the
ecoriomic ‘study of advanced coupler systems under AAR sponsorship.
For this reason, particular emphasis was placed upon evaluation
of advanced coupling systems from the functional standpoint as

they might impact railroad operatibnal procedures, safety and
efficiency of operations.

The scope of the study does not includes original research,
design of hardware, or development. The thrust of the study is
to review and characterize work performed by others and to
identify and evaluate concepts that could most readily effect
improvements in the rail freight industry.

1.2 BACKGROUND

In the early days of American railroading, freight, and




passenger cars were coupled together with links of chains. This
coupler system had many drawbacks, and was replaced by a link
and pin type‘coupler. The 1link and pin coupler was reasonably’
effective in holdihg cards together. However, to make up a
train, it was necessary for the brakeman to stand befween cars
during coupling, guide the link into the socket, and then drop
the pin that would hold the cars together. As a result, it was
respohsible for more deaths and injuries to railroad employees
than any ‘other single cause. (See Figure 1-1).

The need for an improved coupler system was apparent. In
1848, the filing of numerous coupler patents was begup by A. G. .
Heckrotte, although his device was not éccepted. Twelve years
later, D. A. Hopkins of Elmira, New York, patented a device
that was tried for a short time by the Erie Railroad, but later
abondoned as unsatisfactory. In 1863, Ezra Miller designed and
built a coupler system called the "Miller Hook." This was hailed
as the solution. Many. roads experimented'with it, but it,.foo,

was rejected.

In 1868, a former Confederate officer, Major Eli Hamilton
Janney, patented an automatic coupler. (See Figure 1-2). The
Janney coupler is recognized as the direct ancéstor of the
present-déy coupler. Coupling was accomplished by a movable
‘knuckle which closed automatically upon car engagement. Un-
coupling was accomplished by using a manually operated side lever.
Coupler problems still prevailed, since repair and replacement
of the Janney coupler was difficult, and miscoupling occurred
frequently because of a limited gathering range. Gathering range
is the amount of horizontal or vertical distance from the coupler
center line within which the coupler will operate properly when
coupling.
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FIGURE 1-1. LINK AND PIN COUPLER



MOVABLE KNUCKLE

FIGURE 1-2. THE JANNEY COUPLER

Coupler problems such as free slack were determined to be
related to application time and rate of buildup of the braking
force in the train. Accordingly, automatic coupler developmént
appears to parallel the development of the Westinghouse air brake
(first applied for passenger service in a demonstration run in
1869) and the first patented automatic air brake in 1872.



In 1877, the Pennsylvania Railroad tested the Janney coupler
and adopted it as standard equipment. This same year marks the
first recorded sale of automatic air brakes for freight service.
After further exhaustive tests, the Master Car Builders Associa-
tion, the predecessor to the AAR, adopted the automatic coupler
in 1882.

Improvements in automatic coupler desién'have continued up
to the present day. In 1916, an 1mproved ver31on of the Janney
coupler’ known as Type "D" was adopted as the standard -*The Type
"p" coupler featured interchangeable parts wh1ch were produced
by numerous. manufacturers.

Today,'pﬁobably the most common freight car coupler in use
on U.S. and Canadian Railroads is the AAR Type ngw rigid shank
coupler. (See Fiéure 1-3.) The Type "E" design, which evolved
from the Type "D" standard, was adopted in 1931. It offered
greater strength and was easier to operate'than the Type "D."

In 1968 the Type "D" was restricted from use on interchange cars.

The AAR Standard Type "E" coupler has interchangeable and
standardized parts and offers greater strength than the Type "D"
coupler. Still, there is excess free slack between mated couplers
with approximately 25/32 inches for newly installed units. Ihe
lateral gathering rande is approximately-4 inches total with both
knuckles open, 2 inches with one knuckle open.

Dur1ng the 1940 S, at the request of the AAR Commlttee on
Couplers .and Draft Gears, a 301nt worklng commlttee was formed to
develop a general purpose frelght coupler to 1nclude several de-
v51gn adyantages of the Standard Type "E" deslgn. ‘The new design,
identified'as the Alternate Standard "F" Interlocking Coupler,

was adopted:in 1954 (see Figure 1-4) and can be readilyc
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distinguished from the Type "E" design by the cast wing pockets

and interlocking lugs on the side and bottom of the coupler head.
The advantages of the Type "F" coupler over the Standard "E" design
include the following:

1) ‘A 52 Percent Reduction of Free Slack Between Mating
‘Couplers. The reduction of slack greatly improves train handling
and reduces the probablllty of damage and run-in and run-out of
slack in long trains. T

2) Elimination of Vertical Slipovers. The interlocking-
1lugs of the "F" coupler prevent relative vertical movement between
the two mated couplers, thus keeping cars in alignment and prevent-
‘ing climbing or telescoping in ‘the event of a derailment.

3) Wear Reduction. The virtual elimination of vertical -
movement between couplers, and the reduction of free slack be-—
tween couplers, combine to reduce 51gn1f1cantly ‘the ‘wear -on mating
surfaces of ‘'the coupler. ‘ ‘ '

4» ‘Protection in Case of Coupler Pull-Out. The inter-
locking feature of the coupler keeps a ‘broken mating coupler
from falling ‘to the track and causing a derailment. - L

" 5) - Better Distribution of Buff Loads. The alignment
"~ “'shoulders assist in keeping couplers centered and cars allgned
under buff compressive forces. ' ‘ o '

The: primary disadvantage of the "F"*coﬁpler is excessive
shank failures occurring at the shank pin hole area. Compound-
ing the problem is failure detection due to the need for com-
plete dismantling from the suspension system prior to inspection.
The "F" coupler unit cost is approximately 40 percent greater
‘than that for the "E" primarily due to economies of scale. The
lateral gathering range for -the "F™ is greater than for the "E".
but it is still limited to- approx1mate1y 5 inches with both
couplers open.’ ' e "



Today, the type "F" coupler is used primarily on tank,'
extra long, and hazardous cargo freight cars - approximately 5
. percent of all freight cars.

The present day mechaniéal couplér is often termed "auto--
matic," meaning that the coupler automatically locks in the
closed position when two cars being coupled are pushed together.
However, for the coupling to be made at least one of the mating
coupiers must be in the open position, and the mating couplers
must be laterally aligned with respect to each other so that the
gathering range is not exceeded (normally 2 inches)..

Problems encountered in present day coupling operations.are
primarily centered around the frequent situations in which the
couplers do not "make," or couple, because their misalignment
_exéeedsutheir effective gathering range. This occurs, for
' example, in gravity yard operations in which individual cars
coast from the hump at relatively high rates of speed through one
or more turnouts and impact with cars already humped and stand-
ing on the classification tracks. Because of vibration and .
lateral acceleration of the cars through the turnouts, couplers
sometimes “slew" to one side and fail to have sufficient alignment
upon impact with the standing cars. . This situation_isAespecially
aggravated in poorly maintained classification yards in which the
cars rock excessively .from side to side as. .they approach iﬁpact,
resulting in coupler bypasses. ’

The problems of coupling necessitate the expenditure .. .
of superfluous transportation labor costs. Strings of cars in .
classification yards must be physically "walked" and. "made solid"
before they can be pulled. After cars épe coupled in industry
and flat switching operations, they are normally "stretched" .by
the yard engine so that the crew is convinced that .the couplings
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are made on all cars, thereby. avoiding "run-away" cars.

After cars are coupled for handling in linehaul trains, the
air brake hoses must be connected manually. This requires a brake-
man, switchman, or airman to go between cars, straddle one rail,
and reach down below the mechanical couplers and connect the'air
brake hoses. This operation is both time-consuming- and dangerous.

The mechanical uncoupling is achieved by a trainman who
opens the closed or locked coupler by:activating an "operating
rod" which extends from the coupler across the face of the car to
an outside corner of the car. Activation of the operating rod
or uncoupling lever requires that the coupler be in compression:
in order for the coupler to unlock. Once the uncoupling lever
is activated, it must be physically held in the uncoupling posi-
tion by the trainman until the two cars physically separate.

In hump yard operations a "piﬁ puller” walks with the cars about
to be. uncoupled as they approach the crest of the hump (where . .
they are in buff force), activates the uncoupling lever, and con-
tinues walking with the car holding the lever up until the lead
car reaches the hump. '

In.a flat switching operation,>the_trainman must perform a
similar sequence, .only in this case the cars are "kicked" by the
yvard engine to speeds sufficient for the. car to coast to.the .end
of the classification tracks. It is not uncommon, therefore, to
see a trainman activate the uncoupling lever when the switch
engine accelerates the cut (coupler in buff), and run with the
car until sufficient kick speed is attained. At this time the -
engineman applies the locomotive brakes, the slack runs out,
and the uncoupled car separates from the.cut. This process is-
repeated for each car classified, exposing the trainman .to..dan-
ger (especially when there is moisture on the ground), and the

11



freight cars and lading to damage due to the impact upon
coupling.

. Because the uncoupling levers are located ‘on the right side
of the car. (as: observed by standing in the center of the car and
facing one .end), and because the effective gathering range of
“couplers is increased if both mating couplers are in the open
-position, in flat switching yards the trainmen typically crosses
over the:track in front of the cut and operates the uncoupling
lever with one-hand and opens'the knuckle ‘with the other. When
‘the -.coupler is positioned properly, he returns to the engineer's
side to give hand signals to "kick" the car. While this pro-
cedure reduces the "make-solid" time, it is dangerous and time-

consuming.

As the ‘cars separate at uncoupling, the air brake hoses are
placed - in tension. The tension causes them to 1ift up, which in
turn causes the "glad hand" (Figure 1-3) connections to angle

-sufficiently to. separate. Thus, while the air hoses disconnect
without manual activation, each uncoupling produces a tension
strain on the air hoses and contributes to their eventual rupture.
Ruptured air hoses on linehaul trains automatically cause an un-
desired emergency application.of train brakes. creating several
slack. action forces, and occasional derailments. Broken air
‘hoses also create delays in road operations since the break

" must be located and répaired before the train can. proceed.

- ‘Closely associated with the air brake hose-is the air hose
shut-off valve known as the "angle cock" (Figure 1-3). The ‘
angle cock is located:at the top of the.air hose alongside the
mechanical coupler. ‘Operating the angle cock' requires the train-
man to go between cars, straddle the rail, and reach over -the

12



mechanical coupler to the angle cock. Again, this requirement
is dangerous and time-consuming. The angle cock is activated
during the coupling when the air valves are opened The reverse

applies durlng uncoupllng

In summary, the operation of the present—day coupler system
is not, in reallty, automatic. The mechanical coupling is "Auto-
matic" if coupler allgnment is w1th1n narrow 11m1ts, if at least
one of the couplers is open, and if the cars impact at the proper
speed and on tangent or only sllghtly curved track " Air brake hose
and angle cock operatlons in coupllng are completely manual

Mechanical uncoupling is manual, as is the angle cock opera-
tion. While the air hose disconnection can be termed "automatic,"
it is accomplished in a manner which subjects the air hoses to
high levels of tension and high probablllty of eventual failure.
On any glven uncoupllng, the probablllty of hose damage is low.

Thus} the coupler engagement is automatic and the air hose
connection is manual in the coupling operation. The present
coupling system requires a combination of automatic and manual
actions for proper operation: - ‘

1) Couplers must be aligned within a 2-inch gathering range.

2) At least one knuckle must be open. '

3) Cars are moved together for mechanicai-coupling.

4) Cars are "stretched" to verify that coupllng is made.

5) Air hoses are manually connected.

6) Air valves are opened as needed.

Dufingiuncoupling['ccupier disengagement is manual and the
air line disconnects automatically. Uncbupling requires that

13



several conditions be satisfied:
1) Cars are bunched (no slack).
2) ﬁnlock coupler on at least one car.
3) Air wvalves are closed on each car.
4) Cars are moved apart to affect full uhcoupling.
5) Air hoses are separated (automatic).

With sliqhtbmodiﬁicatioh’to the coupler and air connection
mechanisms, -the basic‘freight car coupliné operations have re-
mained static since their inception - over one hundred years.
It is not surpr1s1ng that safety hazards, time loss, and damage
are several problems st111 1dent1f1ed w1th present freight cou-
pling systems.

1.3 SUMMARY

Safety problems rema1n a key 1ssue‘- manual 1ntervent10n
is hazardous to the train crew during coupling, uncoupling, and
sw1tchyard operations. If couplers are misaligned by greater
-than the 2 inch gatherlng range, or if both knuckles are closed
' upon coupl1ng, then the tralnman must step between cars, risk-
ing injury. Similarly, air hose connection and valve adjustment
always require that a trainman step between cars.. In classi-
fication'yards, the "pih pulling" operation lnvolves a risk of
falling near rolling freight cars. .

Time losses occur in a multitude of ways.‘ Manual connec-
tion of air hoses and operation of air valves slow the total
coupling, uncoupling and switching operations. Hanging air
hoses. are vulnerable to damage and environmental conditions.
resu1t1ng in time loss dur1ng repa1r and replacement. Train

1nspect1on to verify coupllngs requires walklng the length of
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the train and reconnecting bypassed couplers. This imposes a

further time constraint. In the event of damage due to coupler
bypass, significant time is lost in car repair. Also cars can
-be damaged during coupling if the impact is too great or if the

.cars are not lined up at impact.
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2. METHOD OF APPROACH
2.1 GENERAL

The study approach adopted to establish significant
coupler concepts which would be used to formulate candidate .
coupling systems consisted of establishing basic assumptions,
searching literature and patents, conducting railroad industry
interviews, categorizing coupler concept data, and preparing
abstracts and an indexed bibliography. Each of these tasks is
explained below.

2,2 BASIC ASSUMPTIONS

The definition of basis assumptions was fundamental to the
advanced coupler concepts study: '
1) Equipment will be limited to:
(a) Individual cars
(b) Mechanical and air connections
(¢) Individual car air brakes as they affect coupling
or uncoupling: .
2) Baseline coupling system for comparison purposes - AAR
Type "E" .
3) New concepts must consider possibility for:
(a) New car construction '
{b) Retrofit on o0ld cars
{c) Adéption of new components to fit basic system
(d) Trains with mixture of old and new couplers
4) New concepts should be restricted to those utilizing
currently available technology. "Currently available technology”
is understood to include recent coupler system designs regard-
less of availability, and these designs need not necessarily be
dependent upon a breakthrough in basic technology.
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2.3 LITERATURE SEARCH

The study team conducted an extensive search of published
sources of advanced coupling concepts. This literature included
railroad industry technical literature, trade publications, and
journal articles extracted from 21 search topics needed to
interrogate the information retrieval sources for information
on railroad coupling. These search topics are given in Appendix
D.1.1. - In addition, specific product trade names such as
Willison, Unicoupler, and Compatimatic were used for further

interrogation cross-referencing.

‘A computer interrogation using these search topics was made
from the six retrieval sources noted below:

1) RRIS - Railroad Research Information Service

2) NTIS - National Technical Information Service
(Lockheed Aircraft)

3y ISMEC - Science abstracts, Mechanical Engineering
and Engineering Management - Part of INSPEC (Lockheed Aircraft)

4) P~TRIS - Regional Transportation Research Informa-.
tion Service (Transportation Center Library-of Northwestern .
University) '

5) - COMPENDEX - Engineering Index (Lockheed Aircraft)

6) TRIS — Transportation Research Information System .
(Battelle Automated Search Information  System)

Citations were obtained for the indicated search topics
from all of the six search sources noted above. These citations
(or condensed abstracts) were reviewed to obtain specific refer-
ences for potential coupling concepts. Complete reference doc-
uments were. obtained for each of the references determined to be
pertinent to the coupling study.
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For some references it was necessary to obtain additional
information through the DOT library or the Library of Congress.
For a.fewvreferences} a translation into English was required.
These documents ‘are located in Appendix E of this report.

Where sufficient technical information was not included in
the reference document, it was necessary to initiate contacts
with the author or his company to obtain full specification
details necessary for the comparison of coupling concepts.

Literature obtained from North American and foreign
industry suppliers and railroads consisted of sales literature,
specification manuals, installation manuals, and blueprints.

2.4 PATENT SEARCH

A patent search was conducted for the purpose of identify-
ing major concepts which might have been patented but not yet
developed into an actual coupling system. (Undeveloped but
patented concepts would not necessarily be reviewed in the
literature or discussed during visits to the manufaéturers.)

The primary field of search was in the patent class 213 cov-
ering Railway Draft Appliances and subclasses within that class.
Also, the most relevant secondary fields were searched, particular-
ly class 105, covering Railway Rolling Stock, and within that
subclasses 2, 3, and 4.

It was judged that a search of patents issued prior to 1960
would not be productive. Any significant concepts which had
been developed prior to 1960 would have been improved upon since
that time and thus would be covered with a search of patents
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from 1964. This has proven true in two similar patent searches.

done recently.

- It was: also found in.the patent search that the significant
‘foreign concepts-had all been patented in .the United States,
probably because it is a major railroad.country. Thus, the search
of the U.S..patents did, in fact, reveal patents secured by com-
panieS<from‘foreign céuntries,asAwell as patents dfuthe U.S. -

companies. -

‘A .complete listing of 'all classes reviewed may be found ;:‘
in Appendix D.3.1 of this report. '

2.5 COUPLER CONCEPTS"

Significant coupling concepts were identified using all of
these sources and were then categorized according to basic
functional .characteristics.' See Appendix.C.

2.6 ABSTRACTS®

Literature sources and patents pertaining to significant :
concepts were abstracted. The abstracts are contained in
Appendix B. '

2.7 INDEXED BIBLIOGRAPHY

A detailed, indexed bibliography was compiled to record
all literature reviewed in the study. This bibliography may
be found in Appendix D.1l.2.
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2.8 RAILROAD INDUSTRY INTERVIEWS

The literature search provided the framework for defining
the 'industry coupler-system suppliers and any other organizations,
with research and development efforts directed toward significaht
""advanced coupling concepts. Representatives of 17 manufacturers
were contacted. Additionally, it was felt that coupler users -
the railroads and transit system operators - could provide
valuable insights relating to current products or products used,
during some phases of testing. Accordingly, interviews included

discussions with eight rapid transit and railroad organizations.

Telephone contact was established with personnel in all
organizations selected. The telephone contacts thus provided a
mechanism for: ‘

‘ "1) Clarification of information and addition-of missing
data not provided in the literature, '

2) Identification of areas of potential improvement for
present coupling sYstems. ’

3) Discussion of supplier developments not intended for:
general freight service which might have possible freight appli-
cation. ‘ '
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3. SURVEY RESULTS
3.1 CONCEPTS FOR COUPLER IMPROVEMENT

The potential list of possible improvements in the coupling
interface between freight cars is virtually.endless. A partial
list of potential coupler improvements is included as. follows:

1) .Provide mechanical'coupling of air lihes.automatically
upon mechanical coupling of couplers.f- , | ‘

_ 2) .Provide for the open1ng and clos1ng of air passages as
“a result of mechan1ca1 coupling and uncoupl1ng, while still
maintaining the safety of.emergency brake appllqatlon when uncon-
trolled separation occurs.

3) Reduce or eliminate leakage of .air at connections
between cars.

4) Reduce air hose maintenance and wear rates.

5) Increase gathering range from the present 2 inches to
reduce coupler bypasses.

6) Reduce-and, if possible, eliminate free slack between
couplers. ‘

.7) Provide means- to keep knuckle open and ready fdr
coupling, if knuckle type coupler .is used.

"+ 8) Reduce coritour angling to-reduce jackknifing. proba—
bility. : ; )
9) Provide a means df location control of couplers to
reduce coupler bypasses.

10) Providé a means to prevent couplers from passing
vertically. . ,

11)  Make certain that mechanical coupling will be com- .
pleted regardless of minimum impact speed during coupling.

12) Provide for remote uncoupling whether on side of
car, from remote position in-train, or from off-train.

13) Reduce wear and maintenance of coupler system
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components.
14) Provide for an electrical train line for control or
sensing to accomplish:
(a) Continuous hot-~box detection.
(b) Derailment or wheel-off indication.
{c) Provision for a second air line for retaining
valve operation or '‘for other use.
' (d) Automatic handbrake. setting and release.
(e) Remote uncoupling. ‘
(f) Electropneumatic braking:
(g) sSlave locomotive operation.
(h) Direct communication to caboose.
(i) Operation of unloading systems (remotely).
(5) Draftgear lockout to reduce train action run-in
and run-out. _ _
(k) Communication of wayside condition detector signals
through train. '

At the outset of the study, an attempt was made to elimin-
ate those potential coupler improvements which were not consid-
ered germane to the scope of work.of this contract. -This was
done in context with the task listings-in the :subject contract.
in conjunction with technical direction from:DOT/TSC.and members
~ of the AAR Advanced Coupling Concepts Committee. '

The survey was directed primarily at those .concepts affect-
ing the direct interface between adjacent.cars. Concepts affect-
ing an incidental interface (e.g., electric train lines within . ..
the car system) were specifically excluded. Consideration was
given, however, to such items as control techniques to be used.
with electric train lines.

Many elements of freight car design are affected by the
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coupler system. For advanced coupling systems, as defined here,
consideration was given only to those portions of the freight
car system which are outward from the attachment point of the
coupler shank to the yoke.- .Essentially, the advanced coupiler
system analysis did not include consideration for changes in
yokes,; draft:gear and followers, center or side sills, cushion
underframe devices, or portions of the braking system internal

to the angle cock.

Similarly;'detailed attehtion_was not given to incidehtal.
items which are generally cdnside;ed to be support items to the
basic coupling system, or for.internal incidental parts fot
improved performance of the coupler systems, which in and of
themselves were.not réelevant to.a basic change in coupler cap-
ability: These include such elements as support chain for the
air hose, uncoupling levers, and:changes in design or strength
of internal parts within the coupler head such as knuckle pins.

3.2 CATEGORIZE CONCEPTS BY FUNCTIONAL CHARACTERISTICS

A review of the partial list of coupler improvements
given above indicates a logical grouping of these concepts
in terms of functional categories;. These categories involvé
the impact of the concepts on imprbvements in the train air
system, mechanical coupling and uncoupling, and general train
control systems.-. Grouping. of the. salient concept ideas into
these four functional categories is shown in Table 3-1.

;- Tt was then necessaryvﬁo sfandarize the data to be obtain-
ed from each of: the survey-sources into a uniform format. A
set of standard data sheets was -established which included all
of. the ‘information required to define the various concepts under
each of the four mechanical operational categories and to include
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TABLE 3-1. CATEGORIZATION OF FUNCTIONAL CHARACTERISTICS

Mechanical Function

Improvement Concept

1)

2)

Category

Improve Train
‘Air Line:System

. Improve:-
Mechanical-
Coupling--

(a)

(b)

(c)

(d)

(e)

(£)

(9)

(h)

(a)
" (b)

(¢) -~

(d)

(e)
(£)

Automatic air line ‘connection with
coupling
Provide second air line system
Automatically open air valves upon
coupling’ | ‘
Automatically close air valves upon
intentional uncoupling - .
Automatically open air. valves upon
unintentional uncoupling _
Improve integrity of air seal by low-
ering leak rates or gasket wear
rates .- ' o
Improve hose reliability regarding
‘breakage, damage, or failure -
Reduce hose and/or glad hand mainte-
:. nance costs )

Improve lateral gathering range of
mechanical coupling '

"Improve vertical gathering range of

merhanical coupling

Provide positiveflocking of mated
couplers

Increase speed range at which posi-
tive coupling can be made

Reduce free slack of mated couplers

Provide vertical interlock for mated
couplers
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TABLE 3-1.

Mechanical Function

Category

CATEGORIZATION OF FUNCTIONAL CHARACTERISTICS (CONT'D.)

Improvement Concept

3)

4)

Improve
Mechanical-

. Uncoupling

Improve
General
Systems

(g)
(h)

(i)

(3)

(k).

(a)

(b)

(c)
(d)
(e)
(£)

(g9)

(a)

Absolutely entrap broken coupler

-Maintain position of coupler to center

of car

Reduce contour angling capability of
. coupler

Maintain position of coupler to center
of tracks

Reduce .required coupler maintenance

Improve coupling capability through-
the use of an alternate side lever
Improve uncoupling capability through
the use of a push button release 6n

side of car

Provide means of automatically uncoup-
ling from within train

Provide means of automatically uncoup-
ling from point external to train

Provide means to uncouple in draft

Improve recoupling capability - by auto-
matically opening knuckle at uncoup-
ling

Improve recoupling capability through

other means
Automatically control brake with
time delay set provisions upon

intentional uncoupling
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TABLE 3-1. CATEGORIZATION OF FUNCTIONAL CHARACTERISTICS (CONT'D.)

Mechanical Function
Category

Improvement Concept

(b)

(c)

(d)

(e)

(£)

(9)

(h)

Automatically control brake with
emergency set upon unintentional
uncoupling _

Provide electric train line system with
automatic connection make and‘break

Provide electric train line system with -
automatic sequencing of contractors

Provide electric train line system
with full environmental protection
of contactors

Provide electric train line system
having train sensing capabilities

Provide electric train line system
having train control capabilities

Improve operational safety of coupler

system
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information on various related operational, safety and cost
considerations. This set of data sheets was used to summarize’

the significant coupler concepts obtained from literature or

patent searches and industry interviews. An example of the data
sheet set is given in Appendix C.3. This example is completed with
data obtained on one specific coupler concept and indicates the
general level of detail which was available, also showing that
detailed information was not available to énswer some questions
posed in the .data sheets.

3.3 . PRESENTATION OF DATA IN THE APPENDICES . .-

Results of. the survey. are documented in the appendices of .
this.report as follows:
- 1) Appendix A - Glossary of terms
2) Appendix B - Abstracts and patents
3) Appendix - Significant coupler concepts
4) Appendix - _Bibliography- .
.5) Appendix - Translated documents - S

6) Appendix - Report of -inventions

Q= Mg 0

7). Appendix G.- Preliminary development specification.

for automatic train air line connector

Appendix A, glossary of terms,. includes a standarized set of
definitions for various coupling and railroad terms which appear
frequently throughout the report. Most of these terms have the
same general meaningthroughout the railroad industry; however,
some differ according to the geographic area in which the railroad
operates. Thus, an attempt was made to standardize the .meaning
of the terms as indicated in this glossary.

Many different concepts ‘were found during the various
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elements of search and interview. Only those which were deter-
mined to have a potential for significant impact on the total

coupling system were abstracted for highlighting in this report.
Appendix B contains the abstracts of these significant concepts.

The survey data indicated a number of reports, patents,
.o: interviews which related to the same basic coupling concept:
In order to aid the reader of this report and, mote particularly,
to aid in later engineering program development, a complete
cross~reference is given relating the primary bibliography number
and the other bibliographies referencing the same. basic.concept.
This cross-reference of bibliographies is given in Appendix C.
Each concept is assigned -the number of the primary bibliography
reference. Whenever more than one concept is derived from a
particular reference subsequent letters are added to the number
(i.e., 6a, 6b, 6c). ‘

In order to establish continuity among the several types of
surveys, an assignment.of primary bibliography numbers was given
to each of the types of literature sources searched, each of the
classes and subclasses of patents . searched, and ea¢ch of the rail-
road industry suppliers and users that were interviewed. This
primary bibliography reference number assignment is given in
'Appendix D. The references are numbered as follows:'

. 1) Literature - Appendix. D.l1 (1-465)°

2) 1Interviews - Appendix D.2 (501-559)

- 3) Patents - Appendix D.3 (601 - 1221)

Appendix D.1.2; gives the individual bibliography reference
information for all literature searches. The bibliography of
railroad industry interviews, Appendix D.2, identifies the com-
panies that provided interviews. Appendix D.3, gives reference
information for each patent search.
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From the literature search it was determined that several
foreign language documents apparently had significant information
concerning specific coupler concepts. Five such documents were
set aside for separate translation after all recognized sources
for previous translations had been exhausted. These five docu-
ments are listed-in Appendix E. '

3.4 SURVEY CONTENT

3.4.1 Literature Search

A literature search or survey was performed to assess the -
state~of-the-art of coupling concepts together with the tech-
‘niques for attachment of electric or pneumatic systems as part
of the overall coupling system. -Six of the search sources were
associated with a computer memory and index system. . These were:
RRIS, NTIS, ISMEC, R-TRIS, Compendex, and TRIS. Of these, the
RRIS search source was the most significant in terms of the
depth of content and chronological time covered. - The basic time
frame covered by these railroad research and engineering index
search sources was from 1958 through 1973. Saliént biblio- -
graphy references in some of these articles, however, covered
~reports and data from earlier periods. |

Some of the reports and articles referenced the same basic
concept but involved an analysis made under a different tech-
nical or time framework. A total of 52 significant coupling
concepts were determined from the literature search. These have
been abstracted and are included in Appendix B. Table 3-2
presents a quantitative‘summary of the literature search.
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TABLE 3-2.

SUMMARY OF LITERATURE SEARCH

Individual

Reports or

Abstracted
For a Signifi-

Citations Articles cant Coupling
Search Source Reviewed Reviewed - Concept
RRIS 155 55 19
NTIS 12 1
ISMEC 14 0
R-TRIS 74 23 7
COMPENDEX 17 17 1
TRIS 7 17 1
AAR Manual 3 3 0
AAR Specification 4 4. 0
AAR Yearbook 1 1 0
DOT Standard 1 1 0
Car Cyclopedia 1 1 0
UIC Specification 1 1 0
Bureau of Mines
Reports 3 3 0
Railroad Industry
Technical Publications 8 8 3
ORE Reports _6 6 _0
Total 307 138 31
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3.4.2 Patent Search

The primary patent class for couplers is class 213, defined
as Railway Draft Appliances. Within this class, it is interest-
ing to note that the patents granted since 1960 represent only an
average of 12 patents per year and represent 3.5 percent of the
total patents on couplers which have been granted. 1In addition,
it is noted that of the limited number of patents granted since
1960, most of them cover only nominal changes to a portion of the
coupling system (e.g., uncoupling linkage) which are not really
significant in terms of new coupling concepts. Entire coupling
systems per se are not patentable; only those individual concepts

which make up the system can be patented.

Listed in Table 3-3 is a summary of patent searches which
shows the class and subclasses which were reviewed, together with
the number of patents which were reviewed and those within each

subclass containing a significant coupling concept.

It should be noted that the majority of the patents referred
to concepts also covered by bibliography references in the liter-
ature search or railroad industry interviews. These concepts,
although significant in themselves, are not listed as a separate
significant coupling concept but have been included under a
separate primary bibliography and are shown in the cross-
reference of bibliographies in Appendix B.
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TABLE 3-3. . SUMMARY OF PATENT SEARCH

Patent Reference

Class

46
74
104
104
105
105
213
213
213
213
213
213
213
213
213
213
213
213,
213
213
213
oy
213
213
213
213
213

Subclass

241
527
26R
172

3

4
3
1.6
8
15.
63
72
© 75
75D
75TC
76
100 -

103
104

.' ’ll0~

111
112
127
133
142
144
145

Number of

Patents‘Searched.

N S I

14
13

=N

32
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" Abstracted For

a Significant
Coupling Concept
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TABLE 3-3. SUMMARY OF PATENT SEARCH _(CONT'D.)

Abstracted For

Patent References Number of a Significant
Class Subclass Patents Searched Coupling Concept
213 147 2
213 148 1
213 151 6
213 152 3
213 153 4
213 154 - 1
213 158 2
213 159 5 2
213 162 5
213 166 22 1
213 167 2
- 213 168 2
213 211 9
213 212 7
213 217 1
213 219 5 2
285 12 2
339 15 1
339 48 1 1
Total 201 46
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3.4.3 1Industry Interviews

During the initial search effort involving both literature
and patents, it was determined that specific quantitative details
were frequently not present in the supporting data included with
. the technical document. In general, the technical discussion
concerning the coupling éopcept would describe only the qualita-
tive merits of the concept without giving adequate technical
information for a quantitative measure of the value of the con-
cept. Moreover, in the case of some of the literature search doc-
iuments, it was necessary to separate out the rhetoric of sales-
manship, which in some cases described the capabilities of the
concept in terms beyond that which seems technically feasible.
From these earlier searches it was determined that first-hand
interviews were required in order to obtain the necessary quantita-
tive data needed to evaluate most of the concepts. Thus the
industry interviews became a more important part of the overall
survey than was originally anticipated.

In the case of concepts with a foreign origin (excluding
Canadian), it was not deemed appropriate or necessary to
schedule personal interviews. The reasons for this decision were:

1) There was a greater abundance of detailed techni-
cal literature of European concepts than on those in the United
States. ' ' -

2) European development efforts have been dlrected for
the past 25 years at development of coupler- systems which would
meet the UIC‘synthe51s de51gn for a universally applicable coup-
ler system. Thus the European design concepts'centered on the
attainment of a single coupling goal and therefore tended to
overlap in technical approach.

. 3) The primary U.S. railroad suppliers are involved
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through subsidiary or consortium contacts with the major design
efforts in Europe.

The complete bibliography of railroad listing interviews is
given in Appendix D.2. As was the case with the patent search
activities, a great many of the coupling concepts uncovered
during industry interviews, although significant, were included
in other significant concepts listed under literature search
primary bibliography numbers. The following is a list of indus-
tries interviewed. )

1) American Steel Foundries

2) National Castings Division, Midland-Ross Corporation

3) Ohio Brass Corporation

4) General Foods Corporation

5) Canadian Steel Foundries

‘6) Hawker Siddeley Canada Ltd.

7) Stanray Corporation

8) Holland Company

9) McConway and Torley Corporation

10) Buckeye Steel Castings

11) Westinghouse Air Brake Division, WABCO

12) Evans Products Company

13) Dominion Foundries and Steel Limited

14) New York Air Brake Company

15) Freight Master

16) Walton Products

17) Dresser Transportation Equipment Division,

‘ Dresser Industries, Inc.

18) San Francisco Bay Area Rapid Transit System
19) Cleveland Transit System

20). Southern Railway

21) New York City Transit Authority

22) Chicago Transit Authority
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23) Atchinson, Topeka and Santa Fe Railway Company
24) Washington Metropolitan Transit Authority
25) Canadian National Railways

3.5 SIGNIFICANT CONCEPTS

~ As a result of the literature and patent searches and the
industry interviews, 108 separate significant coupler concepts
were identified. A listing of the significant concepts and
identification of the mechanical function category impacted by
each concept is given in Table 3-4. A more detailed listing of
concepts. (categorized by impact on functional éharacteristics)
is given in Appendix C.

3.6 CONCLUSIONS

Several specific conclusions can be drawn from a review of
the technical data obtained in the survey:

1) 1In the United States, development efforts leading to
patent application or published technical data on new concepts
has been diminishing over the last 15 years as cbmpared to
previous times.

2) The decrease in U.S. development efforts has coincided
with the decreasing usage and profitability of the American
railroads. | |

3) 1In general, recent significant technical advancements
have been patented. However, the necessary development work
required for product marketing has been set aside, primarily as

a result of an uncertain market for new concepts.
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LE

" TABLE 3-4.-SUMMARY OF SIGNIFICANT

CONCEPT
NUMBER CONCEPT IDENTIFICATION
6a Grimesthorpe ASF/v Coupler
6b Gresham and Craven Air Connector -
'8 S-W Coupler Positioning Device (Mechanical
. Linkage, for Ex1st1ng Cars)
9. . S-W800 Coupler

22 Dresser Automatic/Pneumatlc ‘Coupling System

25 S-W "LC" Coupler

26 Controlled Swivel "E" Coupler

27 Dresser Rapid Transit Coupler

3la S-W Positioning Device (Hydraulic Master-slave,

for Existing Cars)

31b S-W, Positioning Device (Hydraulic Guided for

New Construction)-

33 Eurocoupler 68 e

36 British Wedglock Coupler

4la Holland Positioner Device

41b Evans Centering Device

41¢ Evans Positioning Device

. Stanray Centering Devices:

41d Coil Spring Type

4le Double Leaf Spring Type

41F Double Coil Spring Type

41g Swing Type ',

45a SNCF Double-Lip Seal Air Connector

45 SNCF Vacuum Brake Bleed System
45¢ Khoeps Electric Connector

47a Simplified U.I.C. Coupler (French)

47b Pendulum Self-Centering System

52 Type "E" Couplér with Top Shelf .

54 Type "E" Coupler with Top and Bottom Shelf
254 Walton "Electro-Pneumatic' Control System
301a Willison Type II (U.I.C.) Coupler
301b Scharfenberg Kupplung
306 Freightmaster Positioning Device
309 Unicupler (U.I.C.) Coupler
318 ORE II Cross-Beam Centering Device
387 German U.I.C. Electrical Control
391 Osaka Coupler System .

4284 Stapdard AAR '"H" Tightlock Coupler
428p Standard AAR "F" Interlocking Coupler



COUPLER CONCEPTS

MECHANICAL FUNCTION CATEGORY
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TABLE 3—4.-SUMMARY OF SIGNIFICANT COUPLER

8¢

CONCEPT B )
NUMBER . .__CONCEPT -IDENTIFICATION
434a Cobb 'Horn-Funnel' Air Connector
434b Francis '"Cone-Ring' Air Connector
448a Ohio Brass Form 8 Coupler. °
448 Ohio Brass Form 9 Coupler ]
449 Alternator-Battery Electrical Power System
4502 Ohio Brass Form 8A Coupler and Control System
450b Microwave Transmission Control System
451a National "Ball-Funnel Air Connector
451b . | Robinson '"Pin-Funnel' Air Connector
451c ‘Roberts "Spread-Wing' Air Counector .
451d | Johnson "Scoop-Knob" Air Commector
451e | | Compatimatic* 'Spread-Wing" Air Connector
451£ American "Horn-Funnel" Air Connector
452 Dresser '"ESACS'" Control System
457 Dowty Automatic Central Coupler
458 Robinson "Spread-Wing' Air Connector
501 A.S.F. Coupler Knuckle Contour Change
502a National Castings I.G.R. Coupler Knuckle
502b . National Castings '"Compatimatic'' Coupler
. 502¢ National Castings Air/Electrical Connector
- 502d Willison Mine Car Coupler
503a Ohio Brass Form 70 Coupler and Control System
- 503b Ohio Brass Form 29 Coupler System
503¢ | Ohio Brass Form 73 Coupler System
'503d Ohio ‘Brass Form 5 Coupler System
51la WABCO N-2 Mass Transit Coupler System
511b .| WABCO Train Air Line Connector
511c¢’ WABCO Train Line Electrical Connector
" 516a Walton Automatic Coupler .
516b - |wWalton Electrical Control Box Systems
601 Campagnia - Electrical Conmector
603 Automatic Service Line Connector
605 - Automatic Trainline Connector
606 Dresser Electric Coupler
610 Midland Ross Retractable Trainline Connector
611 Midland Ross Retractable. Trainline Connector
650 Automatic Uncocking Recocking Mechanism
670 Westinghouse Automatic Hose Connector
671 ACF Trainline Valve Means :
672 Automatic Air Coupling Structure

Note: (*) Developed by National Castings Division,
Midland Ross Corporation.



CONCEPTS~(CONTINUED>

MECHANICAL FUNCTION CATEGORY

i "1 ITI Iv
IMPROVE
TRAIN, " IMPROVE IMPROVE IMPROVE
AIR LINE MECHANICAL | MECHANICAL .| GENERAL
SYSTEM COUPLING UNCOUPLING SYSTEMS
X : X
X . X
X X
X
X
‘X X
X
o X X
X X
X X
X X
X X
X X
X
¢ X X X
X X
: X X
X X
X X X
X X
’ X
X X X
X X
x.
. X X
X X X X
X X
X
X X X X
: X
X
X
. X
X
X X
X X
X
X
X
X
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TABLE 3-4.-SUMMARY OF SIGNIFICANT COUPLER

CONCEPTS (CONTINUED)

MECHANTICAL FUNCTION CATEGORY
I1 111

’ 1 Iv
IMPROVE
TRAIN, IMPROVE IMPROVE IMPROVE
CONCEPT AIR LINE MECHANICAL MECHANICAL GENERAL
NUMBER CONCEPT IDENTIFICATION SYSTEM COUPLING UNCOUPLING SYSTEMS
674 Dresser Coupling Valve Actuator X
676 Automatic Coupling System for Freight Cars
678 Dresser Automatic Pneumatic Coupling System X
680 Midland-Ross Trainline Connector X
682 Dresser Brake Line Coupler - X
686 Armsted Automatic Air Line Connector X X
702 Armsted Railway Coupler X
703 Indian Automatic Coupler X X
705 Midland Ross Railway Coupler X
740 Amsted Railway Car Coupler X
760 Midland Ross Car Coupler X
761 Midland Ross Car Coupler X
890 Amsted Knuckle Structure X X
891 Amsted Knuckle Structure X
892 Midland Ross Knuckle Contour . X
895 .|Midland Ross Knuckle Contour X
900 Midland Ross Coupler Shelf X
901 Coupler Knuckle
910 Interlocking Coupler X
912 Midland Ross "F'" Coupler Hood X
913 Amsted Interlocking Coupler X
940 Southern Pacific Brush Uncoupler X
943 Dresser Fluid Uncoupling Mechanism X X
960 Holland Uncoupling Lever X
1020 Japanese Robot Uncoupler X
1043 Nippon Automatic Release X
1044 Nippon Car Disconmector X
1045 Hines Remote Control Uncoupler X
1046 Symington Fluid Operated Uncoupler X
1061 Keystone Uncoupling Mechanism X
1063 Railway Car and Coupling Device
1070 Spanish Wheel Guidance Actuating Device X
-1100 Coupler-Positioning Device for Railway Car-Couplers
1101 Coupler-Positioning Device for Sliding Sill
Cushioned Underframe Cars -
1140 Bissett Magnetic Coupler
1150 Southern Pacific Coupler Opener
1160 Electrical Circuit Control Apparatus
1190 Keystone Coupler Centering Draft Gear
1200 'ABCO Hose Connector




4) The interviews indicate that no recognized industry

supplier is working on any revolutionary new concepts.

| 5) Significant development effort has been applied in
Europe over the ‘last 25 years for the development of a standard
coupler to meet the requirements of. the UIC Synthesis coupler
standards. o ,

6) A great deal of the European development effort has
been aimed at developing transitionary componenté needed for
"mixed" couplers of the o0ld hook and screw type as they would
mate the new UIC Synthesis couplers. o .

7) Most of the European coupler effort has been aimed at
modifications of the basic Willison coupler'deéign; a rigia-
knuckle type. )

8) Most of the European development work for air or élec-
trical connectors has been associated with their use as an inte—
gral part of the final rigid coupler design. This differs from
the U.S. developments in this area, which have_been-concentrétéd_ 

in the area of separate air connection devices.
A sufficient number of new coupler concepts has been. uncov-

ered to derive coupling systems which represenﬁ a significant
improvement over the present system.
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4. OPERATIONAL CHARACTERISTICS OF CONCEPTS
4.1 DESCRIPTION AND EVALUATION OF SIGNIFICANT COUPLER CONCEPTS

Each of the significant coupler concepts listed in Table
3-4 were subjected to a detailed evaluation. This evaluation
was based upon the primary bibliography reference to the concept
"and, in addition, the secondary or other bibliography references
including information on this same concept.

A detailed data sheet was established to show both the de-
scription of the system and an evaluation of the significant
coupler concepts included in the basic system. These data sheets
are shown in Appendix C.3 of this volume. These evaluation data
sheets included a brief description of the basic concept, an indi-
cation of compatibility with the basic AAR type "E" coupler system,
related bibliography reference numbers, and an engineering evalua-
tion of the concept as related to each of the previously defined
operational characteristic categories. 1In the evaluation section
for each category a check was made of each of the pertinent func-
tional characteristics impacted within that category by the
concept. Appendix C.l1l defines the functional characteristics by
category. 1In this evaluation, wherever there appears a potential
operating or safety problem inherent in the concept, the evaluation
comment is preceded by a double asterisk (**).

An explanatory note‘is in order concerning the compatibility
of each concept with the AAR Type "E" system. It is recognized
that every coupling system concept could be made to "fit" into a
Type "E" system by the use of an adapter system. From this view-
point, each concept is "compatible.” For this study, however,
four levels of compatibility are defined as follows.
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1) Can be added to Type "E" - results in a separate at-
tached unit (like an air connector)

2) Modification of Type "E" - requires a change to the coup-
ler which does not interfere with mating with regular "E" units.

3) Requires head adapter for Type "E" - A different type
or style of coupler which would require an adapter system to couple
with an "E" unit.

4) . Incompatible with Type "E" - A totally different coupling
system requiring a complete adapter system to couple with an "E"
unit.

4.2 ENGINEERING EVALUATION OF OPERATIONAL CHARACTERISTICS OF
ALTERNATIVE CONCEPTS

As the next step in the assessment of the coupling concepts,
the evaluation data noted above were subjected to an engineering
review to define the effects of the concepts on operational char-
acteristics. These effects were then analyzed in terms of impact
of the functional characteristics upon the separate system cate-
gories previously -established. This engineering review and
analysis is summarized below.

4.2.1 Train Airline System (Category TI)

It is desirable to have a system which provides an automatic
air-tight connection between adjacent cars coincident with the
_méchanical couplihg process. The system should be adequately
mounted to be able to withstand the abuse that occurs in rail
freight service. In addition, it is desired that the air connec-
tion system automatically operate the train air valves to provide
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ontinuity of the air line system at coupling. The system should
apply emergency brakes during any unintentional uncoupllng
while maintaining control of braking durlng 1ntent10nal uncoupling.

4.2.1.1 Air Connector (Add-On Unit)

_15 Location° Because of the requirement for coupling on
curves, 1t was determined that air connectors located at any
point lateral to the center line of the coupler were subject
to potential malfunctions resulting from damage as a result of

a coupling bypass.

Positioning the air connector above the coupler head is not
deemed to be a feasible alternative. In.piggyback applications,
it is an operational requirement in circus loadlng that trailers
be driven horizontally from the top of one flatcar to the next.
This requires a dock plate or other platform to be laid across
the top sills of adjacent cars;‘ Although the wheels of the
trailers will straddle the area immediately above the couplet
head, there is potential for trailer parts or pieces to extend
.very close to the bottom of the trailer. Railroad operating
personnel have'neither control nor advance knowledge of devices
hanglng down beneath the trailers. Any external air connector
mounted above the coupler head would thus be in jeopardy of
damage during such trailer loading operations. Since piggyback
operationsvare expected to be an increasingly important segment
of rail freight cargo, any attached'air connector unit should
be located below the coupler head. ‘

A lower suspended unit does present problems. In'this

‘position, the air connector will be subject to an excessive
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amount of dust, dirt, or other material emanating from the roadbed
between the tracks. The air connectors must therefore be

designed to be free of close-tolerance or sliding cdmponents

which would have a tendency to bind or seize as a result of a
buildup of this road grime.

2) Mounting: There afe three optional methods for mounting
"or attaching the air connector: direct attachment of the connector
to the cqupler'head; attachment of the connector to the end of

the car body, cantilevered for total self support; or attachment

of the connector by means of an attachment to the ¢oupler head.

The second élternate design is not found to be feasible
because of problems of extreme weight and potentiél harﬁonic
vibration damage. to the air connector. Either of the other two
methods of support seem feasible. A

In general, a coupler-supported air connector_should weigh
less and be shorter than an air connector supported- by the,end
of the car and guided by the coupler. )

Designs of both types have been proven to work acceptably.
As a general rule, howévé:, good cost-effective design engineer-
ing dictates the use of the lighter, simpler. coupler-head-attached
system.

The‘design of the connector attachment and support sYstemA
must be such that no pulling préssure is applied to the air
connection hose system as a result of vibration or oscillations
of the coupled units. In addition, the design of the mounting
brackets must allow the free movement of the connector head back
against the seating spring without any rubbing or interference
between the air pipe or hose system and the mounting brackets.
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3) Type: Two basic types of gathering devices have proven
feasible: spread-wing type and pin-funnel type'(including ball-
funnel, horn—funnel, and cone- funnel) De51gns of both of these
types have passed development tests and indicate a feas1b111ty
for rail freight application.

It has been found that the design of the gathering mechanism
must be as symmetrical as possible and as free of points of dis-
continuity or other ébrupt curvature changes. Rectangular shaped
pin-funnel type connectors, in general have .a greater number
of changes in- curvature and slope with a resulting large number
of p01nts at which the horn can bind at the time of entering the
funnel. Any point of 51gn1f1cant binding will result in a pro-
pen31ty to gall or score the surfaces of the gathering pleces.
The end result will be that the air connectors will have a
tendency to stick open or to bind up and then "jump into place"
after the galling forces are'overcome by>the spring pressures.

The latest designs of the spread-wing tYpe, on the other
hand, have gathering faces which are "clean" in design. Thus
there is a smooth movement during gathering, which reduces the
possibility“for a hang-up of one of the gathering elements with
the mating unit.

The spreaa—ning type air connector is thus judged to be
the best of the aesign alternatives which were reviewed. The
current connectors of this type are somewhat smaller and lighter
than those tested in the mid-1930's by the AAR Techn1cal Center.
Wing design improvements have been made to achieve a better
taper of the leading edges to minimize the frlctlonal resistance
while'mating. Current designs using high alloy steel are also
stronger than earlier tested units.
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4) Gathering: The gathering mechanism of the air connector
- must be sufficiently rugged to withstand both the lateral
gathering forces and the longitudinal coupling forces without
deformation. The design of the mounting and gathering elements
must be such that, during normal coupling operations, the knuckle.
of ﬁhe "E" coupler head will touch first to absorb the majority
of the coupling forces prior to the air connectors coming into
contact. ' ' '

For air connectors designed for use with the "E" typé
coupler,bboth the mounting and the gathering must have increased
range.' That ié, the "E" type coupler has a large vertical move-
ment as well as-0.78 inch of free slack. Thus, an airliné con-
nector designed for use with an "E" system'must have greater
flexibility and gathering rénge than one designed for use with
the "F" type coupler systeﬁ, which has a better vertical gathering
capability and a highly limited movement -of joined couplers. 1In
the case of the "F" type air connector, the coupler accomplishes
almost all the gathering and the "wings" of the air connector
must only complete the final centering or gathering of the air-
line connector. 4 '

"Another requirement for air connectors is that their gather-
ing action must be completed in front of the air seals suéh that
any lateral gathering motion is completed prior to the finél
seating of the air seals. Because of the tremendous forces in-
volved in the mechanical coupling of freight cars, any lateral
gathering motion within the air connector after the air seals
have made contact will result in an undue and excessive scrubbing ’
force applied 1aterally-to the compression'seals.

5) Sealing: Two types of air seals were reviewed: butt
faced seal, in which the air seal is placed at right angles to
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the center line of the car; and an angular faced seal, in which
the seal faces are placed at an angle (usually 45 degree) to

the center line of the car, such that both longitudinal and
lateral movement is required for the seals to come into complete
contact. The butt type seal was determined to be the only type
having consistent and reliable operation.

The "E" type coupler has a significant amount of free slack,
and, to a lesser extent, the "F" type coupler (0.37 inch free
slack). Even the "rigid" type coupler systems (such as concepts
6a, 9, 36, 301b must have some amount of free slack in order to
allow proper coupling under conditions of ice and snow buildup.
Thus air connectors (as well as electric connectors) must have
their own compression-loading capability in order to compensate
for this free slack or movement between coupled units. It has
been determined that both a pliable compressible seal unit and
a backup spring-type system are required to make good initial
sealing and to maintain sealing throughout the coupling and
environmental changes. To compensate for wear of the connector
seal (expected as a result of impact erosion or gathering arm
wear) or buildup of road grime, the air connector seals should
have a compression of a least 0.25 inch and have backup springs
having at least 1.5 inches of compression which would force the
air connector seal in the forward position at all times to

compensate for uneven mating couplers.

6) Maintenance: For ease of maintenance during road or
.switching operations, it is desirable that the air connector
gaskets be removable from mated units. Thus, the air connector
design must logically provide for removal of the sealing elements
from the rear of the air connector units. Since each removal
would involve a severe bending or moving of the entire air line
system, it follows that the air connection system should have a
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minimum number of joints in order to minimize the possibility of
leakage following such seal repair efforts.

It is necessary to provide for the adaptation of an automatic-
air-connector-equipped car to an unequipped car. Additionally, .
this attachment of a "mixed" air connector system should be
accomplished without the aid of special tools or the need for
a second workman. Some of the "mixed" connection systems were
heavy and bulky, resulting in considerable difficulty experienced
by trainmen in maneuvering and attaching the "mixed" air connec-
tor systems. In addition, it is necessary that the air connector
head allow for sufficient flexibility to avoid excessive distor-
tion or twisting of the air hose on the unequipped car. Thus,
if the air qbnnector is to provide for adapting direetly‘against
“the air connector head, it is necessary that the air connector
unit have some form of horizontal pivot in order to provide for
the fequired flexibility. Considering the complexity of the
separately detachable "mixed" connector heads and the potential
for a poor air seal resulting from pivoted air connector heads,
it is concluded that the best possible "mixed" air connector -
system involves the use of a separate air hose/glad hand unit
which operates in the same way as the current air hose'connector
system. (Concepts 1192 and 1193.) ’

The most simple and readily adaptable proven system for
accomplishing the requirements for connecting "mixed"” air connector
systems is the separate air hose/glad hand system incorporated
in Concept 22. 1In this system the "mixed" adapting unit is
identical to the standard train air line hose and is connected
to the basic air pressure line system by use of a standard train
air line valve. Thus the system is simple, relatively maintenance
free, and consists of components of proven reliability. -
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V 7) Summary: Several air connector concepts uhich were

' reviewed incorporated the basic operating principles determined

to be important for proper operation of the system. These include
Concepts 22, 451e, 502c, and 511b, which are all currently
designed units. These all represent second- -generation units
utlllzlng the bas1c design concepts of the Roblnson spread-

wing air connector (Concept 458).

None of the preferred air connector de51gns contain all of
the desired features 1ntended for a railroad operating env1ron-
ment. There is no reason to believe, however, that each of
these designs could not be modified and the design improved as

necessary to make an acceptable air connector system.
'4.2,1.2° Air Connector (Integral Unit)

In the‘"E“ type of coupler system, there is no room within
the face of the coupler head to build in an integral a1r connector
unit. In addltlon, there would be problems in ma1nta1n1ng the
seal of an air connector unit because of the allowable vertical
and lateral movements of the connected type "E" coupler systems
using the AAR type "F" head. Thus, air connectors for use with
the present free knuckle coupler system must be of the add-on
type as noted above.

' An alternate concept of coupler system is the "rlgld“ type‘
(such as Concepts 9, and 36). A By definition, the “rlgld" ‘type
of coupler head system does not have a relative movement or
free slack between the joined couplers (considering wear and
other field usage problems, free slack may be a few one-thousands
of an inch). This type of “rlgld" coupler head system can
~utilize an integral air connector unit.
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1) General Design: This type of air connector unit
could be located anywhere within the general outline of the "rigid"
coupler head. To comﬁensate for any possible free slack in the
- system which might result from wear, it seems desirable to'have
the air connector located on the vertical centerline of the
coupler head and as near as possible on the horizontal Centerlihe.
This will minimize ahy relative movement between the connector
seals which might result because of wear or mlsallgnment in
the coupler head system. '

The mounting location for the air connector. preferably
should be recessed within the face of the coupler head.r This
‘ locatlon is des1red for two reasons- .
" (a) The a1r connector seals are better protected
from accidental damage while they are in the uncoupled condition.
(b) ‘The connector'seals;should be recessed sufficient-
ly deep in the face of the coupler head so that all lateral and
vertical gathering movements are completed and the coupler heads
are moving only in a tangent position one_to the other:before the
faces of the air connector seals come in contact.

In this type of ihtegral air connector system, the entire
movement for gathering is accomplished by the coupler head.
Therefore, the air connector has no gathering features by itself.

The type of seal for the integral unit should have the same
general characteristics as for'the add-on unit. 1In particular,
this means that the seal should be of a compres51ble re5111ent
type of material and that it should be backed up by a sprlng-type
compressing seal. 1In a .similar sense, it was determined that a

butt type of seal was required for a good sealing reliability.
This type of air connector design is similar in maintenance
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3) Summary: Of the train air valve control systems associated
with an add-on air connector system, only Concept 22 meets the
desired criteria as outlined above.

4.2.1.4 Air valve Operation (Integral Unit) -

The air connector system described in Section 4.2.1.2 defines
an integral air connector unit contained within a rigid type of
coupling system. This type of rigid coupler system is generally
considered to be associated with the adaptation of a train elec-
trical control system. However, it is feasible that this type of
coupler unit could be utilized without an electrical system and
therefore the control mechanism for the air valve operation should
assume both electrical and pneumatic options as well as direct
mechanical operation. V

"1) Mechanical Operation: This integral type of air valve
operation should likewise be direct, simple, and have fail-safe
provisions. Initial operation of the airline valve should be
initiated by a direct push rod actuated at the time that the
coupler comes into the mating position. The most -desirable opera-
tion would be a direct push rod from the coupler head to the
first valve as compared to a more complicated system involving
movement of cam shafts, linkages, or a more complicated connecting
device.

The valve operation should be such that, once the airline
valve is open, the valve remains in the open condition unless
there is a poéitive indication of uncoupling such as operation
of the uncoupling rod or other remote signal. A fail-safe V
provision for an emergency brakeset condition is mandatory for
an unintentional uncoupling situation.
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2) Control System: If only air pressure is available in the
train line systems, the pilot line/train airline valve system
noted in Section 4.2.1.3 seems to be the most direct and reliable
system. A pneumatic control system that depends upon vacuum differ-
ential pressures would seem to be of doubtful reliability as
applied to a full long train under expected adverse environmental
conditions. This type of system (Concept 45a) depends on small
vacuum differentials to accomplish certain valve operations with
larger vacuum differentials (or longer time durations) operating
the valves for a different mode of control. Such a system would
would be less reliable and have less fail-safe -potential than a.
positive pressure system operating from reduced pilot line

pressures.

Where a train electrical line system is available for
control, the basic valve operation system should still be based
on the pneumatic control valve operation. 1In such a system
the electric solenoid valve would operate'the pilot valve only
for those situations involving a remote control signal for un-
coupling. In all other respects, this system would be most
reliable if the remaining elements were identical to the pneumatic
system described above. '

Several references reported difficulties with proper operation
of electric solenoids when the solenoid plungers became rusty or
free movement of the plunger was restricted by environmental con-
tamination. Thus, any system involving electric solenoids should
include a total environmental protection of the unit in a sealed

retaining system.
Direct operation of the train airline valves by electric
solenoids was reported to be subject to difficulty where sticking

valves required undue force to operate, demanding an excessive
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amount of electrical current from the electric solenoid control
system. Thus the all-electric valve control system presents the
potential for significant reliability problems. '

3) Summary: Several system concepts reviewed utilized
.some poftion of the desired characteristics noted above. Concepts
9 and 503a shared the same concepts presented by the electro-
pneumatic control system Concept 254 which is chosen as the
most desirable control system. It encompasses the heed for an
all-pneumatic control system and an electropneumatic system
while retaining the mechanical control features of direct
operation from a coupler rod or uncoupling lever.

4.2.2 Mechanical Coupling (Category II)

Before evaluating the applicability of various coupling
concepts, it is appropriate to review some of the basic require-
ments for coupling systems. The coupler must provide for auto-
matic coupling and uncoupling and must have adequate load carry-
ing capability as required for general freight service. The
coupler system must be mechanically rugged and capable of with-
standing the full range of environment, temperature, and element
extremes. For both universal application and safety reasons,
the coupler system should not require any external energy
(pneumatic or electrical) for completing the coupling process.
It is desirable that the basic coupler systeh be adaptable for

later modification to include air or electrical functions.

The basic coupler concepts are readily grouped into two
distinctly different design types. These are represented by a
"free" coupler system and a "rigid" type system. Schematic
outlines of these two systems are shown in Figures 4-1 and 4-2.
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.In the "free" automatic coupler system (as depicted in
Figure 4-1), two connected couplérs are free to slide vertically
in relation to each other and are not securely held together in
a manner which prevents any free slack or play between the connect-
ed units. This free movement between the couplers allows for the
coupler head to slide in a vertical direction to compensate for
differences in car heights or intercar movements caused by normal
train operatiqn. The AAR Type "E" coupler system is the basic
"free" coupler system concept which was used és the basis for
all other coupler concept comparisons. Automatic connection of
airlines cannot be accomplished with a "free" coupler head.

Of course, it should be realized that very few coupling
concepts fall 100 percent in either one of these two types;
However, the basic "free" and "rigid" designation appears
quite realistic as a natural grouping of two types of connec-
tion systems.

4.2.2.1 Noncompatible With Type "E" System

Several design concepts were reviewed which were not compat-
ible with the current "E" coupler system. “These all fall in the
"rigid" or "semirigid" type of coupler systems. '

Within this basic type of couplef, there are two distinct -
design types: flat-faced and spread-claw type. Each of these
. two types of couplers are unique in their ability to utilize
integral air and electrical connections. Since this noncompati-
ble type of coupler would represent a radical departure from the
Type "E" system currently in use, it is believed appropriate
that a more severe design requirement should be placed on such a
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new unit with respect to its adaptability to the use of an
air or electrical connection system which might be added
at a later time.

A general summary of user comments relating to the flat
type "rigid" coupler indicates this type of design to be more
readily adaptable to integral air and eleqtrical connections.
On the other hand, this type of design is inherently more ex-
pensive because of the added complex1ty -and machining. This
type also appears more susceptible to malfunction because of the
sensitivity of the machined edges to impact damage upon coup-
ling. This type of unit also apparently requires greater overall
weight in order to achieve an equal strength.

The spread-claw type of "semirigid" units all represent a
modification of the basic Willison coupling principle. The
basic design of the Willison involves a discontinuous lateral
movement at the time of coupling. This concept presents
a potential for difficulty in integral attachment of air and
electric connectors as will be noted below. In other respects
this design type appears to offer a more cost effective design
in terms of the use of large single cast units with a minimum of
machining and represents a stronger design in strength to weight
ratio.

Flat switching operations compose approximately 80 percent
of all coupling operations. Although most hump yards are highly
automated, a tower operator normally watches the humping opera-
tion and has the power to override the computer system (for
control over the retarders) if he has reason to think that the
electronic control will not give the car proper speed. The
incentive in both a flat switching and hump switching operation
is to insure positive_coupling rather than to allow a car to fall

short. The inevitable result is coupling at excessive speed.
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Sample test programs have shown average impaot speeds for yard
operations to be within the "rough" range of 5 to 9 mph.

- In Willison’type'couplers having a discontinuous coupling
movement, the higher coupling speeds ars fransmitted as greaterA
impact energy both tangent to the line of car movement and
laterally. This lateral energy is imparted to both the fixed
elements of the coupler head and to any associated air or elec-
tric connector units which are an integral part of the coupler
head. Thus, the potential for damage (particularly to electrical
connector units) is significant if any portion of the lateral
movement of the discontinuous coupling takes place after the
initial engagement of the electrical or air connector.

Somé of the most recent modified Willison designs (Concept
309), do make provisions for completion of the lateral discontinu-
ous coupiing movement befofe a'final.longitudinal movement to
complete coupling. 1In this case the problem noted above is mini-

mized if not deleted.

Pictorial outlines of the two basic types of "rigid" and

"semirigid" couplet systems are shown in Figures 4-3 and 4-4.

1) Incfeased Gathering Range: Both the fiat—fsce and
spread-claw type of couplers présent opportunities for a much
greater gathering range than is possible with the prssent Type
"E" coupler head.

The spread-claw design utilizes wide diagonal gathering
faces which force the opposing coupler into both Vertical and
lateral alignment. The greatest basio gathering range was for
Concept 309, which had a 17.4 inch lateral, 11.0 inch vertical
gathering range (which is approximately 4 times the standard
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ranges). Next in order of decreasing gathering range were
Concepts 457 and 301b. '

The flat-face design depends upon a protruding horn (or
hook) being guided into an opposite recéssed funnel to achieve
lateral and vertical gathering. This gathering, although
larger than the Type "E" system, is limited by the cross-section
of the horn. The two largest gathering rangeskweré exhibited by
Concepts 6a and 9 which were approximately 2.5 times the standard
ranges. ‘ "

Some designs utilized protruding external guide arms or guide
pins in order to facilitate a'gregter gathering range. It was
determined that this concept, although quite workable in low
force situations such as rapid transit applications, does not
have the design strength and'ruggedness required for the rela-
tively uncontrolled rail ffeight service. 1In some designs the
coupler would experience a blocking in which the guard arms
would interlock td prevent coupling. These concepts were set
aside for consideration in the candidate coupling systems.

2) fositive Locking: It is desirable that the mating
units come into compiete locked coupling solely as a result of
the mechanical coupling forces. It is also desirable that some
means other than gravity be utilized to lock the méted couplers
together. It is absolutely requ1red that p051t1ve locking be
achieved without the requirement for addltlonal ‘air or electrical
energy to the coupler head. In addition, it is desirable that
the lock be retained even with the subsequent loss of air or
electrical power, should this be an added feature.

Of the flat-face type of couplers, Concept 9 exhibited the
best locking action with hinged locking hooks, a positive spring
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loaded interlock, and a direct coupler locking action. as a result
of compression of guide pins located on the coupler face.

Of the spread-claw type, Concept 309 exhibited the best
locking mechanism with a spring-loaded hinged locking hook. 1In
addition, Concept 309 exhibited a cost-effective locking mechanism
design composed of six unmachined steel castings assembled with
one locking ‘spring.

3) Reduced Free Slack: The flat=face type of coupler unit
generally exhibited the least-amount of free slack. This was the
result of the design concept requiring a flat machined face as ’
the joining surface between mated couplers. The one eXcepiion
to this (Concept 6a) utilized a cast front face with minimal
machining while still achieving a minimum free  slack of 0.125
inch. There is not general agreement concerning the potential
problems- resulting from damage to the edges of the front machine
faces -on this type of coupler. It is recognized, however, that
there is a potential for damage to these machined edges and/or
warpage of the front machine face, which could cause a decided
increase in free slack and potential problems with completion of
the coupler locking.. ’

"With the spread-claw type of couplers, only one unit ex-
hibited a very small amount of free slack. This unit (Concept
33) depends upop'an_extensive_amount of machining to achieve
this low free slack and:rep;esepts a rather COmplicaﬁgd coupleﬁr
-system, which;would nof be cost. effective. The free sléck of*gl
0.31 inch exhibited by Concept 309 represents the typical free
slack available with a cast forged head design of this type of
coupler. 'Cbncépt 36 exhibited a wedge type takeup device used
in the locking mechanism which resulted in reducing excess slack
as the couplers came into a locked position. This desigh concept
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should be considered for later potential; however, its use has
been restricted to a very light-duty rapid transit system.

4) Vertical Interlock and Entrapment: Several acceptable
concepts were noted to achieve coupler interlock, to prevent
vertical movement after coupling and to trap a mated broken
coupler. The primary locking mechanism for all "rigid" types
of couplérs is the movement of the locking horn into a funnel
or recess in the mating coupler. After the couplers have beeﬁ
securely locked, the overlapping of the adjacent hinged locking
hooks accomplishes the desired interlocking.

In the flat face type of coupler, other interlocking devices
used included a guide pin/dowel interlock (Concept 9) and cast
overlapping external flanges (Concept 6a).

In the spread-claw type of coupler, the basic additional
interlock (in addition to the hinged locking hook) is accomplished
by the tongue and groove effect of the interlocking spread claws.
This concept is typified by Concept 309 or 30la.

5) Summary: Althdugh no one system embodies all of the
desired features, two coupling systems stand out as having the
best overall combination of these features. These are: Concept
309 in the spread-claw type design and Concept 9 in the flat-
face design.

4.2,2,2 Compatible With "E" System

As noted in Section 3 above, there has been a scarcity
of new development efforts applied in the U.S. over the last
several years for new rail freight coupling systems. It is
therefore not surprising that the concepts which were compatible
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with the "E" system related exclusluely to modifications of
the "E," "F," or "H" coupler systems which had been in service
for several years in either freight or passenger service.

The fmproveﬁents in total coupler systems are therefore much -
more modest in these compatlble un1ts than is the case w1th

the noncompat1ble units above.

1) 1Increased Gathering Range: The lateral ‘gathering range
for a type "E" coupler is 2 inches with one knuckle open and 4
inches with both mating coupler knuckles open. 'of'511“the con-
cepts relating to increased gathering range, only one type of
concept was appllcable to couplers which mate with the "E" type
system. This concept is the increased gathering range due to a
change in the coupler knuckle contour. The technlcal relationship
of knuckle contour to overall gatherlng range is as fOllOWS‘

In the "E" type of coupling system, the lateral gathering
range is a function of two basic components: (1) one or ’
both knuckles being open, and (2) the amount of engaging force
exerted by the open knuckle as it comes against the face of the
opposing closed knuckle or guard arm forward contour.

The final alignment of the couplers is the result of the
forces exerted at ‘the knuckle faces.durlng ‘the initial and sub-
sequent slldlng ‘contacts. The ‘lateral forces' suppl1ed by - thls,'f
sliding contact must be sufficient to overcome the friction re-
Quired to ‘move the ent1re coupler head and shank into allgnment
wh11e, at ‘the same t1me, allow1ng a sl1d1ng of the knuckle faces o
jw1thout cau51ng the knuckle of. the open coupler to close premature-
1y before it passes beyond the tip of the opposing coupler nose
and into the closure pocket. Should the.open knuckle close pre-
maturely, the resulting closed knuckle cannot enter into a coupled
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-engagement of the opposing coupler is simultaneously in the knuckle-
closed condition.

The coupler-knuckle contour changes are intended to reshape

the forward and outer surfaces of both the coupler knuckle and
guard arm faces such that the contours will come into direct
sliding contact. The desired contours-would force the opposing
components to be in sliding lateral motion along the entire

length oficontact. ﬂThe cldsing forces would thus be incapable

of forcing the,knuckle:to rotate.from the open to the closed'posi—
tion until the tip of the knuckle had»passed the tip of the
mating.c0qpier. Thé net result is an increase in total gathering
range. - | ' o

Concepts 501 and 502a both concern a coupler knuckle contour
change. Concept 501 achieves the gfeater ihcreasé in lateral
gathering range to a total qf 6.875 inéhes, which is 1.7 times
the standard,total gatheripg range for‘the‘Type<PE" system of 4
inches (assuming that both knuckles are oéen).. -

In the area of increased vertical gathering range, the only
concept giviné an absolute increase in range was the use of the
Type "F" coupler asrgiven in Concept 428b. This type -0of coupler
head increases the vertical gathering range from the AAR Inter-
change Standard requirements of 3 to 4.5 inches. It should'be
noted that the "E" type of coupler head has no restrictions for
vertical movement and, in fact, will_allpw maximum vertical
‘movement. of approximately 7.25 inches before the mated couplers
drop out of connection. There is actually a potential for a
coupling of a "E" type of coupler head above the standard 3 inches
vertical gathering height up to the 7.25 inchés knuckle vertical
height'at which point there is a bypass rather than a completed
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coupling. Therefore, the use of "F" type of coupler head guaran-
tees a capability of 4.5 inches in vertical gathering height, but
may in fact represent a lesser vertical coupling gathering range

than can be accomplished with the unrestricted "E" coupler system.

Concept 702 describes a technique for adding guard-arm exten-
sion faces at the top and bottom on an "E" double-shelf coupler in
order to achieve an increase in vertical gathering range. Such
extensions, however, are viewed with caution, since they must
have considerable strength and rigidity in order to withstand the
normal coupling forces. For example, there were problems reported
from railroad users concerning the damage or complete breakage
-of the side-extending interlocking lug or pocket, which is a de-
sign feature of the Type "F" coupler head system. (See Figure 4-5
for an example of the Type "F" coupler head geometry.) Concept
702 is therefore included as a significant concept; however,
field testing may indicate strength difficiencies in this

concept.

2) Positive Locking: ©No concepts of significance uncovered
in the literature and patent search gave a positive locking tech-
nique for the "E" type of coupler system similar to the locking
mechanisms available for the noncompatible "rigid" type of system
noted in Section 4.2.2.1. The only significant concept which
approached a positive locking feature was Concept 502b. This
concept has been developed and field tested and has been proven
to be fully interchangeable (or "compatible") with the standard
Type "E" or "F" couplers. The operating characteristics are:

A spring loaded mechanism maintains the knuckle in the open
position when the coupler is uncoupled. The knuckle disengagment
plunger is forced rearward by the knuckle of the mating coupler
and thus disengages the automatic spring loaded knuckle opening
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feature permitting the coupler to close and operate normally.

The positive forceful disengagement of the knuckle locking spring
results in a positive release of the'knuCKle locking mechanism
allowing it to drop ‘into place under'gravitationel force.

Th1s does result in a more pos1t1ve locking of the closed
knuckle than is the case with the standard "E" coupler head.
Figure 4-5 pictures Concept 502b as applled to a Type "F" 1nter-
locking coupler head.

3) Reduced Free Slack: Two different AAR coupler designs
currently in field use have a reduced free slack as compared to
the Type "E" system. These are: The AAR Type "F" (Concept 428b),
which has a free slack of 0.37 inch, and the AAR Type "H" (Con-
cept 428a), which has a free slack cf 0.25 inch. These compare
to the basic Type "E" system free slack of 0.78 inch. The only
other significant concept which has the potenfial for reducing
free slack is Concept 501. 1In this concept, a coupler knuckle
contour change was developed in conjunction with the addition of
fronting material on the face of the knuckle to add approximately
0.078 inch to the front of the Type “E" knuckle. Concept 501
therefore results in a free slack of 0.62 inch for two mated
Type "“E" couplers or approximately 0.3 inch for two mated Type
"F" couplers. '

The Type "H" coupler head described in Concept 428a requires
extens1ve machining in order to achleve the m1n1mUm free slack
ThlS coupler was developed for use with passenger cars and has

"potent1al problems of inadequate strength if appl1ed to freight

car service. It is thus summarlzed that the most loglcal con-
cept for imptovement in free slack would be the utilization of
the Type "F" system of Concept 428b used in conjunction with the
modified knuckle contour and front face buildup as exhibited in
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Concept 501. -

4) Vertical Interlock And Entrapment: The AAR Type "F"
interlocking coupler (Concept 428b) was designed to achieve an
interlocking of mated couplers to prevent the drop-off of a
broken coupler in a derailment situation. This interlocking
coupler design is currently used on tank cars or long cars or
those designated for dangerous application. This coupler system,
however, provides a full interlock only when mated with another
Type "F" coupler. When mated with a Type "E" unit, the Type npn
coupler’will allow the mating coupler to ride over the top and
become disengaged should derailment or other forces cause the
vertical movement of the Type "E" ‘coupler.

Two concepts have been developed to correct this "ride-over"
possibility: Concept 52 which applies a top shelf to the Type
"F" coupler, and Concept 54, in which a top and bottom shelf is
added to the standard Type "E" coupler. These and other related
references report that both concepts will ach1eve a vertical in-
terlock and entrapment of a broken mated coupler. Concept 702
applies to Concept 54, the added concept of an additional guard-
arm extension at the top and bottom shelf.faces of the double
shelf Type "E" coupler to achieve a purported increase in lateral
and vertical gathering range in addition to achieving the inter-
locking features. ' |

It is recognized that the Type "F" coupler of Concepts 428b
and 52, although'having less free slack and interlocking features,
is still not sufficiently rigid so as to allow integral air and
electrical connections. 1In addition, the physical space available
within the confines of the coupler head (See Figure 4-5) shows
that there is no space for such internal attachments. If add—on
or external air and electrical connectors are to be considered{
the AAR Type "F" coupler is more'feasible than the Type "E" with
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top and bottom shelf (Concept 54), since the Type "F" utilizes
less vertical space underneath the center line of the coupler
head and has less free slack However, one universal-air connec-
tor is preferable to two separate designs for reductlon of both
initial and maintenance costs. Therefore, an a1r connector de-
signed to handle the gather1ng and free slack of the "E" coupler
system should be chosen, since it w111 automat1cally encompass
the "F" system requirements.

Sj' Summary: Two potential coupler systems emerge from
this analysis of the compatible coupling”concepts. Listed below
are the concepts 1ncluded in Type "F" and "E" coupler systems.

(a) A system based on the Type "F" coupler head
(Concept 428b) has the following mod1f1cat1ons.
1. Addition of a top shelf (Concept 52).
2. Increased gathering range and reduced free
slack by change to knuckle face (Concept 501).
o ‘3. Pos1t1ve knuckle locklng and knuckle open
prov151on (Concept 502b)

k (b) A system based on the use of the standard Type
ngn coupler head system includes the follow1ng mod1f1cat10ns.“

‘1. Addition of a top and bottom shelf (Concept
501). 3 ' ' o

. 2. Increased gather1ng range and reduced free’

slack by change to knuckle face (Concept 501). ’

3. Increased gatherlng by the addltlon of guard-
arms (Conceptb702) Co

4. Positive knuckle locking and knuckle open
prov151on (Concept 502b) '

4.2.2.3 Coupler Location Control
The reasons for néeding coupler location control devices
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are related to the instability of long cars on curves. In-
stability on curves results from a high lateral component of
coupler force which is brought about by high shank angles be-
tween adjacent couplers. Poséible solutions to this éroblem
are: _ ' h | '

1) Reduce car length'and overhang

2) Increase thevligh; car weight

3) Lengthen the coupler to reduce the shank angle.

_Car length and light car weight are dictated by economics
which have been previously‘eStablished. Car length overhang
is,dictated by the length of the car and the required radius
which the ¢ar must'traverse;. Thus, the only practical solution
_is to léngthen the coupler.

The lengthening of the coupler increases the problem of
"jackknifing" between ﬁated_qouplers. .The best practical means
of avoiding such jackknifing is to use an interlocking éoupler
head. Such interlocking decreases the amount of play between
adjacent coupler heads and therefore requires a vertical inoting
of the shank to permit the required vertical movement between
the coupled heads. The long-éhank couplers must also be mounted
such that they pivot in their yokes to permit cars to operate on
standard radius curves. Unless they érevkept centered by some
means, such long cat;couplers tend to become misaligned after
being uncoupled as the result of lateral forces (suéh-as involved
in switching wherein the car transverses a sharp curve).

It should aléo be noted that during 0pérating conditions
encounte:ed>by loaded trains, fast or emergency braking of the
train can result in an eccentric loading of the coupler such
that the connected couplers have a téndency to swing laterally
"with resultant outward forces tending toward derailment of
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the coupled cars.

Therefore, to be effective from both an operational and
safety viewpoint, coupler locating devicés are desirable on long
cars. Moreover,\to achieVé maximum.operatiﬁg safety under emer-
gency stop conditions, such devices should have a tendency'to
maintain a centering of the coupler shank in both the coupléd
and uncoupled condition. To have the greatest effectiveness,
it is desirable that the centering device apply a greater :
force directed toward centering the shank when the car is under
extreme buff conditions such as is encountered during emergency
braking operétions. . |

~ 1) Types Of Location Control Devices: Concepts for fwo
types of location control systems'have been reviewed: centering
and positioning devices. A coupler centering device (See )
Figure 4-6) assures that the coupler is centered with respéct
to the centerline of the track when on straight tahgént track
or on a slight curve. It is the concensus of the technical
material reviewed that cenﬁerin§ devices would femedy apptoii—_
maﬁely 50 percent of all operating bypasses occuring on sﬁort
cars (assuming the use of Type "E" couplers). On the other
hand, centering devices would not be particularly effective ﬁdr
long cars (because of the long effective coupler length and
overhang of the end of the car from the truck centers), except
to the extent that they would keep the long-shank coupiers'from
sliding to one side during uncoupled yard switqhing movements.

A coupler positioning device (See Figure 447) assures
that the coupler head is centered toward the centerline of the
track. The positioning'device senses the'change of angularity
between the car trucks and the centerline of the car bddy uponv
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which the coupler mounting sill is attached) and guides the coup-
ler head through an interconnecting device. As the car traverses
a curve, the trucks follow the track and change the relative
angle w1th the centerllne of the car. This change in angle is
then transmltted through a mechanlcal and/or hydraullc 11nkage to
p051t1on the coupler head in the direction that ‘the trucks are |
turnlng, thus tendlng to keep the coupler head in allgnment

ready for the next coupllng operatlon. Although practlcal pOSl-
t1on1ng dev1ces cannot assure absolute track centerlng of the
coupler head on long cars, they can functlon to br1ng the coupler
head within expanded gatherlng ranges poss1ble with Type "E" and
Type "F" coupler heads. '

Coupler centerlng dev1ces are in w1despread use 1n rap1d
tran51t appllcatlons and, to a lesser extent, in ra11road frelght
service. Coupler pos1t1on1ng dev1ces are. only in very 11m1ted
use because of the1r h1gh 1n1t1a1 cost and experlence with damage
and ma1ntenance problems 1n actual usage.‘

C It 1s the concensus of techn1ca1 reports that effectlvely
de51gned p051t10n1ng dev1ces would el1m1nate from 80 to 90 per-
cent of all bypasses occurrlng w1th long cars and approx1mately
95 percent of all bypasses w1th short cars. This concensus )
assumes the cont1nuat1on of the same gatherlng capabllltles as
is currently ava11able w1th the Type "E“ coupler head in use on
short cars and the Type "F" coupler head generally in use on
long cars.' No data.were revrewed which related quant1tat1ve
information Showing the bypass probability when only one car'of
the coupled pair had a positioning device installed.

2) Undes1rable Features- More than 25 dlfferent 51gn1f1-
cant concepts were rev1ewed wh1ch related to center1ng and

p051t10n1ng devices. Most of these dev1ces were shown to have
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a tendency to malfunction mechanically or to be subject to ex-
cessive damage and maintenance problems in the field. These
undesirable design features include:

(a) Complicated compound control linkages (field da-
mage and replacement problems were universally associated with
complicated linkage systems).

(b) Chain and cable linkage (potential problems for
harmonic vibration and shock damage are inherent where light
gauge chains or cables are used).

(c) Unprotected hydraulic cylinders (subject to ex-
cessive road damage and leakage).

(d) Passive air cylinders (introduce an element of
system unreliability unless the air cylinders are well protected
or are subject to frequent maintenance inspection for leakage).

(e) Air-inflated rubber boots (subject to environmental
embrittlement and loss of centering capability).

(f) Use of rubber as the sole centering force (subject
to loss of return force capabilities as a function of fatigue and
environmental deterioration).

(g) Design with high leverage moments (potential for
loss of control capability as expected environmental grime accumu-
lates in the control mechanism).

(h) Light duty structural design (subject to low re-
liability and high maintenance due to expected wear, shock, and
vibration damage).

(i) Manual disengagement under load. (During the expect-
ed coupler transition period, there will be cars which are unequip-
ped with any centering devices which will result in the need to
position the coupler head of the unequipped car manually. If
the centering or positioning device does not have a force-free
center location, it becomes physically difficult if not impossi-
ble for one man to disengage the location control device and posi-

tion it to the center.)
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3) Centering Devices: A review of the technical concepts
of the various centering devices résulted in most being set aside
as truly significant on the basis of shortcbmings for one or more
of the problem areas defined in the undesifable features seétion
noted above. Of the remaining concepts, three types stand out
as meriting potential application. These are: '

(a) Self-éentering with the draft gear systems.
Concept 26 uses the draft gear compression force to center the
“shank with the centerline of the car at any angularity greater
than 4 degrees. Concept 1190 uses the buffing‘force of the
draft gear return spring to apply a bias force against lateral
extended bearlng surfaces on the shank butt to achieve a self—
centering beyond a designed "free force" center range of approx1—
mately 4 degrees.

The 4 degree offset would tend to center a'shorf‘cbupler‘
within 2 inches of the center line and within 4.2 inches for a
long car. Technical literature suggests that angularity éboﬁe.
plus or minus 4 degrees would be expected from 10 to 20 pétéént

of the operating time.

(b) Centering aided with side springs. Concept 318
includes a concept in‘which the springs apply recentering force
at lateral movements greater than 1.2 inches off the center11ne.
This concept would achieve a greater centering capab111ty than
self-centering by reason of the external spring force while main-
taining the potential for easy manual release of the céntering
device should it be required for coupling with unequipped cars.

(c) Centering with external force wherein the center-
ing system is automatically engaged from an external remote signal.
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Concept 503a defines an air cyclinder system which is auto-
matically engaged or disengaged through a train line automatic
control system. This concept is technically feasible if there
is an inter-car control system, since it utilizes the readily
available air line pressure for the energy to be applied to the
cenﬁering cylinders. To protect against road damage, it ié
assumed that the operating plungers and the air cylinders would
be housed within a closed area extending on both sides of the
bell housing underneath the car sill.

4) Positioning Devices: The only positioning device which
appears to meet the needs of the general requirements as stated
above is Concept 31b. This is a simple system primarily composed
of two hydraulic cylinders which operate from the relative truck/
car movements to move directly the coupler shank. The cylinder
plungers are protected and have short strokes which would minimize
possible scoring damage from external blows. The system offers
the potential for easy mechanical disengagement to allow for
manual centering. It is realized that this system would primari-
ly:be used for a long coupler unit, which would be quite heavy
and thus difficult to move by hand after the positioning device
was disengaged. It must likewise be recognized that éil position-
ing devices are sufficiently complicated that they should be

subject to required periodic maintenance and inspection.

5) Reduced Contour Angling: As noted in the general
requirements above, long cars require the use of long shank coup-
lers, which in turn dictate the need for interlocking coupler
heads. The net effect is a decrease in the required swing angle
of the coupler shank and therefore a reduced contour ang;ing.

Accordingly, a secondary benefit in the use of any of the
interlocking coupler designs noted in 4.2.2.1 or 4.2.2.2, will
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be reduced contour angling.

The centering device of Concept 1190 has a definite appli-
cation for reducing contour angling possibilities and potential
for derailments. In this concept, the unit imposes a centering
force on the coupler shank with increasing magnitude as the buff
forces are increased on the coupler (such as in emergency braking

situations). '

The draft gear impact-absorbing device includes a center
return draft spring which acts through a yoke onto the coupler
shank. The draft gear yoke and the coupler shank butt have -
spherical bearing‘surfaces'on either side. During lateral move-
'ment'of the coupler, the shank leaves the sperlcal bear1ng surfaces
and abutts on one of the side extending portlons in the yoke.

This results in the force of the return spring in the draft-gear
?belng exerted ‘on one side of the coupler shank thus there is

a centering force applied to the shank. A greater thrust agalnst.
the return spring (as involved in greater bufflng forces) results
in a greater centering‘force being applied to the outer lip -of
the shank butt. The result is a reduced contour angling and a
reduced lateral force vector, which lowers the probability for a
derailment. ' h

4,2.2.4 Reduced Maintenance

Each of the design concepts relating to reducing free slack
or interlocking coupler heads has a secondary benefit of reducing
coupler maintenance because of a reduction in wear on the coupler
head. 1In addition, the standard manganese-steel wear plates,
which are,universally used at heavy friction wear points, result
in reduced long-term maintenance.
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The only concept which specifically addressed itself to
reduced maintenance was the use of lubrication fittings as
defined in Concept 503a. This is not a new engineering concept,
but it represents the type of small initial cost in a cbupler
system which can result in extensive reduction in long-range
maintenance costs. Even though the lubrication fittings may not
be used in a scheduled periodic maintenance program, the use of
this design concept should be applied universally at heavy wear
points in coupler systems to help reduce component wear.

‘The use.of other materiels for the standard wear plates
has not been included as a new concept, since the manufacturers
who supply wear plate materials are continually in a program
of upgrading the value of these wear plates by'increasing their
wear and self-lubrication properties. ' ' '

4.2.3 Mechanical Upcoupling {(Category III)

Mechanical uncoupling system design capabilities are limited

by the overall coupler design. 'Thus, the cencepts for mechanical. ,;>

uncoupllng are logically deflned by the two design types ("free"
and’ "rlgld") of construction as outllned in Section 4.2.2.  The.
'analy51s of the varlous uncoupllng concepts was therefore grouped:
similar to Section 4.2.2 for those which were noncompatlble with =
the "E" system and those which are compatible with the current

basic system.

Once characterized in terms of cempatebility, each concept
was reviewed for impact upon functional characteristics involving
improvement of uncoupling or recoupling capability. "In addition
to examlnatlon of specific functional characteristics, emphas1s

was placed upon analysis of each concept concerning its potent1a1
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to operate satisfactorily under the expected environmental ex-
tremes, particularly with respect to contamination and mechanical
damage.

4.2.3.1 Noncompatible with "E" System

The Concepts falling into this category are generally appli-
cable to the "rigid" type of coupling systems, which include the
flat-face and spread-claw types. Some of the control systems
to be discussed in the subsection "Automatic Uncoupling Release
From Within Train" are potentially applicable as control mecha-
nisms for compatible systems. This possibility will be discussed,
however, in the general systems discussion of Sectiqn 4.2.4.

1) Alternate Side Levef Uncoupling: Only two systems of-
feréd:concépts including the addition of an alternate mechanical
sidé lever fo‘initiaté uncoupling{A*These were Concepts 30la and
309. This concept allows the poténtial'for initiating the mech-
anical uncoupling from either side of the car, which would be a
particular advantage for switching in flat yard operations. The
concepts included a second uncoupling lever attached to the
coupler head with a cable connection or a rigid joint-and-shaft
syétem, with the latter system as shown in Concepts 309 being
the more preferable as being a mirror image of the proven

uncoupling system.

2) Side of Car (Push-Button) .Uncoupling: For increased
switchman safety, it is desirable that mechanical uhcoupling
could be initated at a point outboard from the outside surface
of the car. This could be accomplished by either a mechanical
linkage or other remote connection device.

Concept 309 included the concept of an uncoupling release
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by operatlng an air valve located at the extreme outside of the
car. Slm1larly, Concept 51la 1ncluded 1n1t1at10n of uncoupling

by operating the pneumatic uncoupllng system from an alr valve
‘Hat the side of the car. 1In the electropneumatlc control system,
Concept 254, there is an opt1on for an electrlcal sw1tch .at the
car exterior which would 1n1t1ate uncoupllng through the electro-
jpneumatlc control system. Each of these concepts appears to offer
an equal potentlal for side-of- -car uncoupllng, both Concepts 309
and Slla are dependent only upon an air system, wh11e Concept

254 requlres both an a1r and electrlcal control system.

3) :Automatic Uncoupllng Release-FromAWithin Train- Sever-
al concepts were evaluated which had a capab111ty for 1n1t1at1ng
'the uncoupllng sequence by an external source. For the most
part, these 1nvolved the uncoupllng release from w1th1n the. car
belng uncoupled (as requ1red for rapid tran51t appl1cat10ns)
Eour dlfferent technlques of control were. used. A listing of
these technlques and the concept references follows-' ’

B (a) Electropneumatlc system - in whlch the 51gna1
is generated electrlcally and then followed by . the uncoupllng
force be1ng generated from a pneumatlc force cyllnder.- Concepts
9, 27, 33, 36, 254, and 503a are s1gn1f1cant The only prob-,
lems notéd’ w1th any of these systems was . that related to. exces-
s1ve force requlred to operate the uncoupl1ng mechan1sm such
as is the case of Concept 33. The other systems are best )
character1zed by Concept 254 wh1ch embod1es features 1ncluded
ln other concepts., _

' (b) Pneumatlc sw1tch control - in wh1ch uncoupllng 1s
1n1t1ated through ‘an a1r pressure 51gna1 transmltted remote from
the coupler area.' This concept was 1ncluded 1n Concepts 301b
309, 391, and Slla. Each of these systems was 11m1ted however,
to the uncoupllng s1gnal coming from the ‘adjacent car and is not
considered generally adaptable to a long train s1tuat1on pendlng
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some sort of inter-car connection including a logic and control
system. The best of these systems is characterized by Concept
309. The vacuum brake release system concept of Concept 45b
could be considered for this type of uncoupling control, however,
it is considered to have greater control difficulties and would
likewise need a separate logic and control system.

(c) Electric switching - in which the external control
s1gna1 1s transmitted electrlcally to the coupler head with the
' uncoupllng lever actuated by an electrical solenoid or linear
actuator. This conCept‘was embodied in Concept 301b and 450a.
A review of user reports indicates a continuing problem with
direct electr1ca1 solenoid operatlon of the uncoupllng mechanism.
Env1ronmenta1 contamlnatlon can cause a binding of the uncoupllng
mechanism and, if the coupler is in any force state other than
.free.slack there is possibility of b1nd1ng due to buff or '

3_}draft forces. - None of the coupllng concepts whlch were re- .

: v1ewed offered a solutlon to these potent1a1 b1nd1ng problems.
Therefore, the d1rect electrical operatlon of uncoupllng mechan-
isms through electrical solenoid or linear electrical actuators
is not recommended. - )

' 4) Automatic Uncoupling Release From A Point External To
Train: Among the several concepts reviewed were systems for
an external mechanism to operate the standard uncoupling lever.
These included, for example, a rotating“brush system which would
force up the uncoupling lever as the brush system rotated bet-
ween the cars to be uncoupled. A second system for performing
the same operation was an electric eye which would detect the
opening between cars and actuate an arm system which would
mechanically raise the uncoupling lever. These and other
totally external systems were not evaluated as being signi—
‘ficant, since they applied to a system which was totally ex-
ternal to the train.
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The only concept directly applicable for an external control
system was Concept 450b, a microwave transmission control system.
This is a viable concept for control,  assuming that each car has
its. own: logic system, and its own power generation system, or
that. there is an intercar electrical power connection and appro-
priate electric or pneumatic uncoupling devices are included in

each car uncoupling system.

-Concepts relating to an external electromagnetic uncoupling
signal were not included as significant, since these depended
upon the need of a electromagnetic coupling between cars (such
as Concept 1150), which is not accepted as being a viable concept
because of. the extremely high- force 'and electromagnetic currents
which would be required in order to maintain the coupling of all

road operating conditions.

5) Uncoupling in Draft: A basic design feature of all
coupler systems reviewed was that they are designed to have in-
creasing resistance to uncoupling as the draft loads increase.
This results in an increasing bind on the unlocking components
as the draft load increases, which has the tendency to prevent
accidental:uncoupling as the locking mechanism components become
worn. This is considered to be a desirable feature as it relates
to safety of operation.

Two types of unlocking mechanisms were demonstrated. Hooks
forced apart by sliding rod or wedge action (such as Concepts 33,
47a, and 51la), and hooks forced apart by a rotating cam action
(such as Concepts'9, 27, 301a, 391, 457, 503a). The sliding wedge
or rod unlocking systems all evidenced binding and force problems
with minimal draft forces. The rotating cam unlocking concepts
indicated unlocking forces of about 100 (Concept 30la) to 1,000
pounds (Concept 503a) and up to a maximum of 8,800 pounds
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(Concept 391) by use of a pneumatic force booster.

. In summary, the concept of uncoupling in draft is not
considered to be a viable concept except when it involves nomin-
ally low draft.loads. Even the highest draft load uncoupling
capability evidenced in Concept 391 was obtained only with the
use of a' full 100 psi line pressure acting through an air cylin-
der. Since switching operations. would be enhanced by a capabili-
ty for uncoupling. in draft, a rotating, air-force boosted,
unlocking cam (such as in Concept 391) is suggested as the -most

viable concept.

6) Knuckle. (Or Locking Mechanism) Always Open After
Uncoupling: Probably the most important feature relating to the
reduction of the probability of coupler bypass is the knuckle
open feature. 1In the noncompatible coupler systems, most of
the designs included this concept. Two different techniques
were utilized: a spring-loaded locking device and a gravity-

drop locking device.

Those concepts offering a spring-loaded locking hook, plate
or pawl included Concepts 6a, 9, 27, 33, 301b, 391, 448a, 457,
503a, 51la, and 5l16a. Of these, the better systems were those
having a spring-loaded locking hook or pawl, with Concept 309
perhaps exhibiting the typical system in this regard. However,
almost all of the other: concepts share equally in this capabili-

Cty.

The gravity-drop type of locking system as evidenced in
Concept 47a is not considered acceptable for this requirement
since the unforced gravity lock drop system is subject to poten-
tial jam-up due to accumulation of environmental grime, etc.
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7) Mechanism To Prevent Coupling: Two concepts 1nd1cated
a capablllty for manual lockout of the coupler locklng system
in the closed pos1tlon. Concept 309 contained a prov191on to’
lock open the locking pawl manually to prevent automatic recou—"
pling upon subsequent coupler contact. Concept 457 contained
a provision whereby the uncoupllng lever could be locked in the
position holding the locking hooks open. The provision offered
by these concepts seems desirable as an aid to yard switching
operations by preventing the automatlc recoupllng of cars for

temporary car movement operatlons.

8) “~Summary: The coupler system Concept 309 has been pre—
viously identified as having the best overall features in the
Category II of mechanical coupling. This system also exh1b1ts
the greatest potentiel for including the desirable characteris-
tics of mechanical uncoupling. An additional desirable feature
would be the addition of the rotating cam uncoupling concept '
as noted in Concept 391, which would increase the'potential for
uncoupling in draft. Wheré a full train-control system is
desired, Concept 254 offers the greatest potentlal for accom-
plishment of automatic uncoupling from the side of the car or
elsewhere within the train. If automatic uncoupllng release
is desired from a source external to the. traln, the only v1able
concept is Concept 450b i )

4.2.3.2 Compatible With "E" Systenm

As previously indicated, there were considerably'fewer
concepts applicable to changes compatible with the "E" type
coupler system. These did, however, address themselves to some
of the more pressing problems in the present'COUpler'system.

1) Alternate Side Lever Uncoupling: The Type "H" tight
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lock coupler system (Concept 428a) offers an optional double
lock 1ift assemhly which allows for the use of a second side
uncoupling lever. Concept'502b includes the provision for a
rotary bottom lock set unit, which likewise allows for the use.
of a second side uncoupling lever. Both of these are viable
concepts,and have been in use in passenger car and locomotive
applications. o -

2) Remote Uncoupling: Two types of remote uncoupling
systems were reviewed, each relatlng to the operation of the
Type "E" system uncoupling lever by use of a remotely controlled
device involving the use of hydraulic or electrical forces.

Concepts 1046 and 943 refer to a hydraullcally operated
mechanism wh1ch directly operates the uncoupling linkage in the
standard Type "E" coupler system. Since this type. of uncoupling
mechanism has been successfully demonstrated for the noncompatible
systems (Concepts 309, 391), this approach has def1n1te potential’
~assum1ng that it is assoc1ated with an acceptable control system.

éoncepts 502c and 1045 rely on-operation of the uncoupling
levers directly from the force of an electric solen01d. This.
approach is not accepted as totally feasible because of. the pro-
blems of excessive power load which can possibly be required to
"pbreak loose" the uncoupling rod and mechanism when they are in
a bind or locked into position from environmental factors. .

Side of car pushbutton operation of the uncoupling lever
could be accomplished by use of Concept 674 in which remote actua-
tion of an air valve is made possible through the use of a flexible
cable system. This concept_would‘be used in conjunction.with the
hydraulic uncoupling mechanism operation of Concept 943.
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For control of unlockihg mechanisms from within the train,
Concept 254 offers the best potent1a1 for hav1ng a comblnatlon of

electropneumatic control of the various uncoupllng mechanlsms.

‘Where uncoupling is to be 1n1t1ated external to the tra1n,
Concept 450b, the m1crowave transmission system, offers the great—
est promise. 1In either case the use of these remote control
systems would requ1re inter-car connectlons and a loglc and con—

‘trol 'system.

3) Uncoupling In Draft: None of the concepts reviewed
were considered to be either viable or significant in terms of
accomplishing uncoupling in draft for the "E" tYpe coupler
system.

4) Knuckle Always Open After Uncoupling: Only Concept
502b was considered to be viable and significant in terms of
an automatic knuckle open condition at uncoupling. In this
concept,:the knuckle is held in the opeh‘position after un-
cbupling by the force of a spring-loaded lever. The spfing»
force maintains the knuékleVOPeh to prevent accidental vibra-
tion or ‘$hock closure during switching operations. 'The spring
loading can be removed only by the mechanical force of a mating
coupler as it comes into final coupling engagement. ' o

5) Summary: Concept 502b 1ncorporates the knuckle open
‘capability and provides the design potential for use of an
alternate side lever. " For remote uncoupling capabilities, a
hydraulic or pneumatic operating lever of Concept 943 can be
utilized in conjunction with the cable remote actuator, Concept
674, or with the external control mechanism Cbncépt”254 If re-
mote actuation control 1s desired, Concept 450b offers potent1a1

for control external to the train.
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4.2.4 General Systems (Category IV)

The various system control concepts which were reviewed were
generally applicable only to noncompatible "rigid" type coupling
systems or to compatible add-on systems. This was particularly
Atrue‘of brake,contrpl and elecfrié train line systems. The train
éeﬁsing and control systems, hoﬁever, are related to . the general
logic and control functions, which are basically accomplished.
separate'from the coupler. These latter concepts were therefore
grouped together as being equally applicable to all types of
coupling systems. A :

4.2.4.1 Brake Control System

1) Noncompatible Integral Systems: These concepts are
closely related to those listed in Sections 4.2.1.3 and 4.2.1.4
above in that brake control is interrelated with operation
of the airiine valves. Two system concepts were evaluated, -
namely: direct electrical brake control and electrical signal
~control to oberate braking from pneumatic means. Electrical
braking of freight cars (as‘in Concept 450a) is not considered
practical Because of the extreme braking energy which is required
and the associated electrical power demands both at the car and

in car interconnections.

Electropneumatic brake control concepts were exhibited in
Concepts 9, 27, 254, and 503a. Concept 254 is assessed as having
the most complete overall braké control systém and with the
most potential for a reliable system.

~2) Compatible Add-On System: Concept 45b included a sys-
tem for centrally operating brake release on all cars by way of

a second airline system. Pulses of 2 psi vacuum would be made

90



to operate quick release valves located on each car. Such a sys-
tem would bé applicable to bleed all cars simultaneously in pre-
paration for hump switching. Considering the cost, opefatienal,
and safety problems involved with a second complete airline system
capable of transmitting vacuum as compared to the minimal benefits
of simultaneous car bleeding for hump-sWitching; this concept is
not ‘considered sufficiently realistic for consideration. In addi-
tion there is good reason to question the capability of'maihtaining
a nominal vacuum throughout the interconnection system involved

in a long train. ’ '

Concept 22 includes provisions for maintaining the car
pressure and therefore leaving brakes unset under intentional
uncoupling conditions (operation of uncodpliﬁg lever initiates
the valve action) and automatically sets the brakes undeér unin-
tentional uncoupling conditions. T '

©:4,2,4,2' Electrical Train Llne Systems of Noncompatlble‘
‘Integral Types . o ;

The concepts relating to electrical train line systems
- génerally divide themselves among the spread-claw type of"
"semirigid" coupler systems where few eléctrical circuits
were utilized and for the flat-face "rlgld" coupler systems

where large numbers of electrical 01rcu1ts were requlred

1) Automatic=ConnecE19n:? The cbncepts relating to auto-
matic. connection devices were divided into connection systems
located on the top, sides, bottom, or w1th1n the face of ‘the
"rigid" coupler system. ‘ ' '

As 1nd1cated 1n subsectlon 4 2.1. 1 in the discussion of
airvconnector systems, the attachment of electrical or air
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systems above the primary coupler face is not considered an
acceptable concept. This approach (Concept 301b) involves
the use of space, which has too great a potential for damage
from loading and operations. ‘

_ Electrical connector systems lécated on either side of the
- flat faced "rigid" coupler included Concepts 254, 30lb, 450a,
and 51la. ' o

Those condeptsﬁutilizing a connector system suspended below
the flat coupler face included Concepts 9, 27, 391, 5034, and 5lla.

Both the side—éupported and lower-suspended electrical
.connection systems offer the potential'for.large.numbers of -con-
tacts to be included in the electrical system. The potential ad-
vantageé of support rigidity, qohtact,protection, and insulation
are considered equal for these two approaches. The primary
disadvantage to the lower-suspended electrical connection system
is that it is subjected to a slightly greater degree of environ-=
mental contamination, particularly with respect to water and ice
thrown up from the road bed during normal- operations. 1In
several technical reports, there was reference to ice and rusting
problems. in fhevlower-spspended electrical boxes.

‘Thé side-supported electrical boxes, although in a better
positioﬁ with respect to environmental contamination, are subject
to greater potential for bypass damage. .In addition, the side-
supportéd units have,é gréate; problem in maintaining-adequate
protection of these electrical boxes from damage resulting from
coupling oh curves or with couplers at diverging angles.

The spread-claw type of "semirigid"™ coupler lends itself
to electrical connections being contained within a protected

92



central portion of the coupler. Concepts embodying this princi-
ple included 33, 36, 45, and 309. From an environmental protec-
tion viewpoint, this concept offers greater potential in the

operational environment required in freight rail service.

2) Contact Capacities: Automatic electric connectors
have been subject to intensive development effort for use with
rapid transit cars. This epplication required the transmission
‘of significant power levels and the utilization of extensive’
number of circuits. On the other hand, the rapid transit appli-
cation did not require capabilities for meeting severe environ-

mental requirements, as in the case of freight rail service.

In addition, rail freight connectors for either air or elec-
tricity must withstand a greater amount of coupler motion because
of manufacturing tolerances and‘operational wear. Electrical
connectors must tolerate a sliding motion during the coupling
operatlon and contlnuous v1brat10n and shock motion durlng ra11
operatlons over rough track.

Two types of concepts were evaluated with'respeotito the4
technique of making the electrical connection: butt type éndl
pin/socket type connections. '

The butt type connection includea Concepts 9, 27, 36, 30lb,
450a{ 503a, '511a, and 516b. The best of these concepts included
a spring backup system with a rotatlng contact technlque as used
in Concept 450a. This technique requires the contact to rotate
about its centrai axis while it is belng forced forward by a '
loading spring. This offers a distinct potential for overcoming
environmental‘bulldup on the butt surface of the contactor by
a wiping action while the contactor is making final connection.
Silver plated contact tips (Concept 516b) or replaceable silver
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contact tips are desirable for this type of butt connector.

The pin/socket type of contactoruwas exhibited in Concept
33, 45¢c, and 309, all applying to spread-claw type couplers.
Problems with burning of contact surfaces while switching under
load_were_noted with Concept 45c. This problem, however, is con-
sidered of lesser difficulty than the inherent problem of over-
coming the shearing.forces on electrical contacts involved in
the lateral and vertical movement of mated couplers. Since
long-range coupler wearlng (and therefore increase in free slack)
is not a controllable item, it is belleved that the p1n/socket
concept of electrical contactlng is not as feas1ble for rail
freight service as are butt type contacts.

~3) Automatic Sequenc1ng of Contactors-‘ Thevproblem of

arcing between electrical contactors was ev1denced in several
of the techn1cal references. Although some concepts of sequenc-
ing electrical contactors reported to make a “qu1ck"gengagement
of the contacts, it is still concluded that any contact c1rcu1t
completion under conditions of heavy amperage load will result
in arc1ng or pitting of ‘the contacts and reduced contact life
and'rel1ab111ty. Three poss1ble solutions are offered to this
problem: _ _ . )

(a) All contact engagement to be made with electric-
ally dead contacts. In such 31tuatlon, the locomotive control
must energ1ze all electr1ca1 circuits after coupllng and deener-
gize them prlor to uncoupllng. .

(b) Use of p1lot contactors wh1ch energlze a very
Yow power c1rcu1t, which in turn actuates an external contact
clos1ng mechanlsm (such as Concept 503b), which then closes
the electr1cal circuit to the already mated contactors.

(c) The use of 1ow electical power c1rcu1ts on all
electrical contactors to operate solid state type electrical
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switching devices which 1n turn energize pneumatlc devices
which accomplish the high energy functions. (This concept
is basically embodied in Concept 516b.) This approach could
be used in combination with the pilot contactor concept of

(b) above.

‘Many different technlques have been suggested for automat1—

cally sequenc1ng the contactors 1nto p051t1on. The 51gn1f1cant
oncepts are’ grouped as follows-

(a) Contact block engaged by air 1nf1at1on of a
plston or dlaphragm (Concepts 9, 27, 254, 301b, and 516b) - Of
these, the more promising are Concepts 254 and’ 516b A most
de51rab1e feature for manually extendlng or retractlng the
electr1ca1 contactor p1ns is embodied in Concept 516b. Thls
would allow an excellent backup system in case of a malfunctlon
‘of the basic control or air inflation’ system.

(b) Contact closure through use of mercury relays
(Concept 450a and 503a) is not considered an acceptable approach
since the mercury contact system has a potentlal for extraneous
circuit completion or malfunction as a result of v1brat10n and
shock forces which are expected 1n all phases of rail operatlons.

(c) Mechanical leverlng of contactor durlng the coupl—
1ng sequence (Concept 51la) is con51dered to have too many
potential difficulties because the close 1nterlock1ng tolerances
requlred from the matlng surfaces. In thlS concept the electri-
cal contacts are engaged under sprlng force wh11e the coupler
faces” are approximately 0. 625 inch’ apart. This’ 1ncreases the
depth to which the 1nsu1ators must engage and magnlfles the
problem from slight mlsallgnment in" the’ coup11ng "heads wh1ch
would be corrected during the final 0.625 inch travel.

Good maintenance features were noted in Concept 254 relatlng

to the ease of ‘femoval of the contact ‘box after engagement for
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" any maintenance requirements.. In the spread-claw type of
coupler design .contact system, Cohcept 309 exhibited the best
system for removal of the contact system from the rear of mated
couplets.

4) Environmental Pretection of Connectors: The performanceb
requirement that all coupler systems must be compatible with the
expected operating environment is particularly relevant to the
design of electric connectors. ' Contact corrosion problems can
be surmounted or controlled by the use of specificail& desighed
component materials. (such as silver piating in Concept 516b).
Specific environmental conditions which could cause preblems
with electrical connectors include: v - , . |

_ (a) High humidity and water conditions which lead A
to potentially high corrosion rates created by galvanic corrosion
initated by electric potential across the dissimilér materials.
' : (b) Temperature extremes &arying'from -50 degrees F
to +140 degrees F may be encountered as the. freight cars are in
use or on storage tracks. Th1s environment can have a partlcular
1mpact in deterloratlon of fubber d1aphragms or. embrlttlement of
of plastlc insulator materials.

. (¢) Basic surface contamination of dust, dirt, or
environmental grime can be expected to build up on the electrical
contactor faces and 1n moving portions of the system.

(da) Exten51ve vibration and shock is.expected on all
parts of the system during road operations. 1In addition, the
electrical connector (and air connector if supported below the
coupler head) will be subject to impact damage from flying rocks
and debris while the train is in motion.

The approach taken in almost all concepts to protect
against environmental damage to, or interference with, connector

operation has been the use of ‘an environmental protection cover.
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The cover apparently gives good environmental protection but
universally presents a problem in assuring that the cover is
opened up or pushed aside prior to final coupling, in order
that the electrical contacts are open. The three different
approaches taken to accomplish this cover movement were:

(a) Direct.retraction of a lower mounted cover by
coupler movement of a guide pin.or push bar (Concepts 51la and
516b) are analyzed as having distinct problems for consistent.
operation. 1In the case of Concept .51la, the door depressing pin
would be subject to damage or deformation from coupling forces
involved in wide angle coupling. 1In Concept 516b, the horizontal
push bar would have a high probability of incurring damage from
coupling impacts on one edge of the pushbar. Any pushbar or
difect=acting pin would have to be extremely strong to withstand
the lateral forces of coupling while depressing smoothly as re-
quired to operate the cover mechanism. In addition, Concept 516b
utilized a lower recessed track in which the box cover would
slide. This concept would have a.high probability of clogging
up with grime or ice and thus blocking the path needed for movement
of the cover.

(b) * A wedging or levering aside of the cover by direct
contact from the opposing cover. (or a guide arm extending outward
on the cover) was exhibited by Concepts 9, 27, 33, 36, 43c, 254,
309, 503a, and 516b). There were numerous reports from users as
to difficulties on this type of cover mechanism. in which coupling
damage occurred to the cover which prevented it-opefating smoothly
‘enough to be levered aside prior to the final coupling. These
reports of coupling damage were particularly prevalent on the
side mounted electical connector unit.

"(c) Removal of the cover after the mechanical coupling

was complete was exhibited by Concepts 301lb. In this system, the
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completion of the mechanical coupling engaged a switching mechan-
ism which released pneumatic pressure to lever aside the electri-
cal contactor cover following which a separate pneumatic piston
operated to move the conpécts forward into electrical mating. No
environmental protection cover was used as an option in Concept
516b, in which case a sealing gasket was used around the periphery
of the face of the electrical contactors to provide a tight seal
between opposing electrical boxes when coupled. It should be:
noted that a large number of rapid transit electrical box covers
have been reported to be removed following damage suffered in

rapid transit service,.

Other'refinements‘which were noted to. have good promise
include the usé of-nylon bushings for all pivot points on the door
(Concept 36).  This was found to decrease door opening .resistance
under environﬁental conditions and .improve the mechanical lever-
ing aside of the cover. Electric deicing has been tried in
rapid transit service and has .not been found to be effective be-
cause of ‘mechanical difficulties encountered with this_éystem
between times when the deicing system was required for use. In
addition, for rail freight service, electric deicing would only
be operative on the one electric box attached to the power gen-
efating system and would not be applicable for cars during yard
switching operations prior to their being coupled. A concept
of applying. plastic covers to the inner and outer surfaces Bf
the c¢onnector covers was used in Concept 516b to protect electri-
cal pins from an-accidental short circuit in the event of a bent

or damaged cover assembly.
4.2.4.3 Electrical Train Line Systems Of Compatible Add-On Types

In terms of specific add-on systems which are compatible
with the Type "E" system, a minimum of new cbncepts were available
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able for review and analysis. These are commented upon below
with reference to the particular capabilities of each concept.

1) Concept 22: ‘This is an added eléctrical connection
device'Which is attached to the air connection system which
is attached under the head of an "E" type coupler system. The
best features of this electrical connector is that it utilizes
the basic gathering capabilities and the spring-loaded seating

capabilities of the basic air connector system.

- 2) Concept 502c: This elect;ical'connedtion system is
applicable only to a "F" type of'systemvin that it is intégﬁally 
attached with the air connector and is dependent upon the basic
gathering capability of the "F" type coupler head in order to
achieve the primary gathering of the air/electrical connector
head. The electrical portion of this system utilizes the
primary spring-loaded- system for both the -air and electrical _
final seating.pressu:é. In addition, the electrical contacts = -
‘are ‘individually spring-loaded to maintain electrical continuity -
regardless of relative movement between the coupled "F" heads.
Four butt-faced electrical contacts are spaced concentrically
with the air seal on an approximate 4-inch diameter circle.

The face of the connector could accommodate four additional con-
tactors and still have adequate space for individual insulators
of approximately 1.25 inches outside diameter. This electrical
connector system does hot’have‘a system of sequencing or cover
protection. - o ‘ e IR e,

3) .Concept 511lc: 'This electrical’connector is used in
conjunction with -the airline connector, Concept 511lb, which
contains sufficient gathering and centering to operate with a
Type “E" coupler system. This system uses butt-type electrical
cbntacts, which are held in place by the forward thrust of a
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rubber ball universal and compression joint, which also.serves
the air connector system. The reliability of the electrical
contacts is questidnable without Having a separate spring-loaded
contact system. This concept contains an environmental cover
over the electrical contactors, which is levered out of the
way by the action of the two air connectors coming into mating.
This cover is as vulnerablé to potential céupling damage as

is the “rigid“ type of electrical connector covers. The redeem-—
.ing feature of this cove:¥1eyering operation is that it is
utilized on a relatively small electrical connector system and
is located very close to the vertical centerline of the coupler
head, thus reducing the potentiéllfor damage from wide angle
couplings.

4) Concept 1200: ' This concept consists of an add-on
electrical unit to be attached to a separate air connector sys-
tem (such as Concepts 511b,'or 22). The final. seating action
of the. air connector gétherihg mechanism operates a valve in
the face of the air connector unit. This valve then channels
air line pressure (as. quickly as it becomes available) to actuate
a piston which thrusts the set of contact pins forward into
electrical mating position. Loss of air pressure immediately
causes the electrical contacts to retract and disengage. The
primary disadvantages noted with this concept-afe the complexity
of the air valve system and the potential difficulty of environ-
mental grime interfering with the proper sliding forward of
the contactor cylinder. 1It is believed that by clustering the
eleétrical contacts around the'aif connector seal a more uniform
seating of the electrical contacts would result. However, the |
application of separate air cylinders should allow this concept
to maintain good electrical contacts.
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4.2.4.4 Train Sensing and Control Systems

The concepts concerning sensing systems mere almost uni-
veréally‘related to the potential for such'eensing systems as
part of a train electrical system. The potentlal here is almost
infinite and is a function of the amount of money which is to
be spent in the sensing equlpment " In rapld transit appllcatlons,
the sensing systems were spec1f1cally ‘aimed at detection of
proper coupllng and proper braklng conditions within each

individual car.

The concepts concerning control systems can best be review-
ed in terms of the increasing comblexity of'the‘type of control
established. ' In this sequence, coupling concepts included:
brake control; single car uncoupling general uncoupling;
operating of uncoupllng and air valves- operating of uncoupllng,
air valves,” and centerlng dev1ces-‘and total loglc and control

1

system.

1) Brake Control (Concept" 45b) ‘This Vacuum>controi
system would requlre a completely separate pneumatlc line under
vacuum conditions. It is considered -an unreliable concept ‘for
application in freight trains because of ‘the difficulty in ‘
maintaining a nonfluctuatlng vacuum throughout many 1nter-car

connectlons. ‘

2)- Single Car Uncoupling (Concept 502c): This concept’
included electric control and operation of a single solehoid un-
coupling system on the first car béehind the locomotive. As'such;'
it was not a universal system and was not- deemed to be appllcable

to a full frelght train. -
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3) General Uncoupling (Concept 1045): This system consist-
ed of a locomotive contrbl box with individual control boxes in
.each freight car. The system operated through a network of
selecting switches, stepping switches, relays, four individual
circuits thxqugh'the car system, and operating switches and
- relays within each car. This concept, although valid, utilizes
rotating ‘and latching mechanical electrical switching devices
Which are sﬁbject to vibration and mechanical operational prob-
lems. Other solid sfate'control devices are‘seen to be more
v'appropriate for this type'of application.

4) Operation Of Uncoupling And Air Valves (Concepts 33,
36, 301lb, and 450a): These systems use electrical controls to

operate electric solenoid valves and'linear actuators.

5) Operatibn of Uncoupling, Air Valves, And‘Centering’
Devices'(Concepts 27, 254, 503a, and 51la): These systems add
- the concept of controlling the centering device by engaging a
‘latching lever or operating valves to activate air centering.
Concept 51la utilizes an electrical device. In the other three
conéepts, and elec;roppeumatig control system is utilized to

energize the valves for air-operated centering devices.

6) Total Logic And Control System (Concepts 387, 450a, and
452): These systems all use solid state electronic multiplexing
sensory and control systems which utilize a master control system
"'in the locomotive and individual logic and control boxes within
each freight car. This type of sensing fequires a minimum of
electgical interconnection lines (approximately five) in order ‘
to accomplish sensing and control functions relating .to individual
car uncoupling, air valve operation, centering devices, as well
as having the potential for sensing inputs. These solid state
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systems require a low electrical power transmission used to oper-
ate pilot valves which switch air pressure to accomplish all
force functions. o

4.2.4.5 'Improve Operational Safety

Some elements of improvement and operating safety are
inherent in each of the concepts which have been reviewed. These
can be summarized into-three basic areas of Safety‘imprdvement
as follows: ‘ ‘ '

1) Direct improvement of safety of operating personnel.
This is accomplished by automatic air connections, ‘automatic op--
eration of air valves, and remote operation of uncoupling apparatus.

2) Indirect improvement in safety for operating éeksonnel
by reducing bypass probability. This is accomplished through’
improved gathering range of coupler héad, automatic positioning
of the coupler head, and provision for the knuckle to be auto-
matically opened with the uncoupling operation. :

3) Direct improvement in operating safety ﬁhroudh'a lower-
ing of derailment probability. This is accomplished through
reduction of free slack, interlocking of coupler heads, -entrap-
ment features to hold a mated broken coupler head, and reduced
contour angling potential. '
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5. CANDIDATE COUPLING SYSTEMS
5.1 BASIC PHILOSOPHY

In order to establish the candidate coupling systems, it
is necessary to define the basic functional goals to be achieved
by the new coupling systems. It seems reasonable to define the
ultimate fully automatic coupler as any coupler system which
will, without any manual assistance, couple two or more freight
cars ‘mechanically, pneumatically, and (if necessary for full
system automation) electrically. Moreover, this fully automatic
coupler system should maintain the cdupled integrity with high-
est reliability through all reasonably anticipated service
~ operating conditions.

One of the prime requisites of the fully automatic coupling
system musﬁ be the ability of the two mating coupler heads to
come together, without any previous manual guiding of the cou-
pPler head, in such a way that first-time coupling is assured.

It is thus‘fundamental that the ultimate autdmatic coupling sys-
tem should include provisions to preclude the possibility of a

bypass or miscoupling for any reason.
5.2 .DEGREE OF AUTOMATION -

It should be recognized that not all of the desired charac-

teristics of a fully automatic coupler system are currently

embodied in any one new concept or system. The ultimate coupler

system can be achieved on1y_thnough_impnovements_ihﬂpresent_basic______;______
coupling subsystems or in the addition of new subsystems which

give greater capability than that available with the present Type

"E" coupler system.
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To establish new candidate coupling systems, three basic
subsystem areas were defined: coupling and uncoupling capa-
bility, air connection and brake valve system control, and ‘
full train line electrical systems and controls. The extent
of the overall coupling system improvement will be a function
of the degree of automation brought about by improvements to
individual concepts as they are applied to each of the sub-

systems noted above.

None of the candidate coupling systems contain all of the
potential degrees of improvement or automation which is possible
in light of current technology. Each of the candidate'coupling
systems noted below, however, when taken through the suggested
change steps, does represent a potential for achieving a fully
automated coupler system which approaches the ultimate desired
system. '

5.3 PRELIMINARY CANDIDATE COUPLING SYSTEMS

Three different coupling design concepts were established
as the basic coupling approaches on which to build three candidate
coupling systems. These three basic coupling concepts are:

1) Free knuckle type coupler, which is fully compatible
with (and a modification of) the present Type "E" coupler system.

2) Semirigid, spread-claw design, which is not compatible'
with the present Type "E" system but which repfesehts the best of
the concepts utilized in the UIC European synthesis freight car
coupler designs and in the majority of mine car applications.

3) Rigid, flat-faced, horn-funnel design, features of most
current rapid transit systems and some passenger service appli-
cations. '
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The realization of the potential for the full candidate
coupling system is achieved through major change steps. These
changes are based on a logical increase in system capability and
degree of automation. In addition, the change steps take into
consideration the system operating problems which would be in-
volved in the retrofit program associated with these changes.

Listed below is a general description of the three candidate
coupling systems and the change steps associated with the realiz-

-ation of each.

5.3.1 Compatible System #1

- This system is based on utilization of modifications to the
basic types "E" and "F" coupler head systems while maintaining
the basic free knuckle coupling'concepts and a total compatibil-
ity with all current U.S. freight lines.

5.3.1.1 Basic System 1-1A (Basic Subsystem for Short Cars)

This subsystém concentrates on changes to the Type "E" cou-
pler head to‘increase gathering range, reduce free slack, achieve
more positive locking of the coupler head, attain capability for
vertical interlock and broken coupler entrapment, improve self-
centering capabilities of draft gear, and ensure knuckles alQays
being open following uncoupling.

. 5.3.1.2 Basic System 1-1B (Basic Subsystem fbr Long Cars)

This subsystem is primarily designed around the needs of the
meaium-length and longer cars, which require a longer coupler
system length with its associated requirements for interlocking

of the coupler head to achieve reduced contour angling. This
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subsystem centers on modification of the Type "F" interlocking
head to achieve the following basic improvements: increased
‘gatheéring range; achievement of positive locking, attainment
of vertical interlock and entrapment of broken couplers for
mated ‘coupler heads; reduction of free slack, maintenance of
pdsifidning of thé coupler head, and achievement of a knuckle
open capability for the uncoupled units. o '

5.3.1.3 System Change 1-2 (Applicablé to All Cars)

- This chanhge includes the addition of an automatic ‘air
"connection®and valve control ‘system. ‘The automatic air connec-
tion unit is couplér mounted'and achieves connection of the
“air’system below the' coupler head. Salient features of this -
change'aré automatic air connection with coupling, automatic
air valve control, push-button uncoupling-capability from side
of car, and provision for automatic control of train braking as
a function of“intentional or unintentional uncoupling action.
This system retains the air hose/glad hand connection capability
"so that no adaptor system is required for a "mixed" car
situation. ' o ’ ' )
5.3.1.4 System Change 1-3 (Applicable to All Cars)

This change adds an electronic and electropneumatic control
system for additional capabilities above those ‘achieved by" the
"~ basic subsystems with the Change 1-2. ' The primary elements of
this system are: * the addition of an eléctrical conhector ‘sys-
tem to the already-attached air connector, {hejaddition of an
eléctropneumatic ‘control’ system within each car, and the addi-
tion of an electronic multiplexing sénsing and control system
with master unit in the locomotive and logic systems- in ‘each

car.

107



This final change would add the following capabilities to
the total coupling system: automatic engagement control of the
 positioning device, selective car uncoupling capability from the
locomotive, time delay provisions for setting brakes after in-
tentional uncoupling, and proviéion_for the potential for multi-~
ple sensing and control function thfough an electrical line and
connector system. |

5.3.2 §System #2

This system is based on the UIC version of a simplified
Willison coupier‘with a hinged hook design. This system offers
potential for an extremely wide gathering range and greater
capability for uncoupling -in draft while achieving‘the,poten;ial
for integral air and electrical connections with a limited
number of circuit capacities.. '

Basic System 2-1 (Applicable to All Cars)

- The basic system contains the primary coupling features with
automatic air connection and valve control. Specific capabil-
ities offered with this system include automatic air connection
with coupling, automatic mechanical air véiﬁe operation, improved
lateral and vertical gathering of approximately four times that
of the Type "E" system, positive locking of mated couplers, re-
duced free slaék,.vertical interlock'and entrapment for broken
couplers of mated units, automatic centering of coupler, uncoup-
.ling capability from push button located at side of car, some
uncoupling capability in draft, knuckle always open after un-
'coupling, possiBility to manually lock out couplérs to prevent
coupling, and automatic control of braking under intentional or
unintentional uncoupling situations.
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This system does require the use of an air hose/glad hand
adaptor in addition to a coupler head adapter unit when used in

"mixed" car coupling situations.

5.3.3 System #3

This system is based on railroad adaptation of a proven
rapid transit version of the Tomlinson coupler system which
offers a capability for an increase in gathering range of
approximately 2.5 times the Type "E" system, and the potential
for addition of large numbers of electrical circuits for a

sensing or control system.
5.3.3.1 Basic System 3-1 (Applicable to All Cars)

The basic system contains all of the coupler mechanical
features as well as an integral air connector and valve control
system. Features of this system include automatic air connection
with coupling, automatic mechanical air valve operation, improved
lateral and vertical ranges, positive locking of mated couplers,
complete elimination of free slack, vertical interlock and trap-
ment of broken couplers, reduced contour angling, automatic
positioning, provision to initiate uncoupling from a push button
at the side of the car, some uncoupling capability in draft,
knuckles always open after uncoupling, and automatic control of

setting of brakes with intentional or unintentional coupling..
This system requires an air hose/glad hand adapter unit

plus a coupler head adapter unit when used in "mixed" coupling

situations.
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5.3.3.2 ©System Change 3-2 (Applicable to All Cars)

This change incorporates the addition of electropneumatic
and electronic control systems which add the same capabilities
as described for System Change 1-3. In addition, this system
allows provisiohs for a great number of electrical circuits
(perhaps up to 100), should this be determined to be a desir-

able capability for later sensing and control systems.
5.4 PRELIMINARY ENGINEERING ANALYSIS

A preliminary engineering analysislof the various indivi-
dual concepts was included in Section 4. The features and A
Caéabilities of each coupling system represent the total of the
capabilities of the contained concepts within each system with
some interaction modifications. An engineering summary of the
combined features of the preliminary candidate couplihg systems
are included in Tables 5-1 through 5-8. The format for presen-
tation of the three candidate systems is as follows:
1) Compatible System #1 '
(a) Basic System 1-1A, Short Car
(b) Basic System 1-1B, Long Car
(c) System Change 1-2, Addition of Air Connector
and Valve Control System ' ' _
(d) System Change 1-3, Addition of Electrgpneumatic
Control System o : ' ' o
2) Noncompatible System #2, Semirigid, Spread-Claw
(a) Basic System 2-1
(b) System Change 2-2, Addition of Electropheumatic
Control Systems _ :
3) Noncompatible System #3, Rigid, Flat-Faced
(a)‘ Basic System 3-1
(b) System Change 3-2, Addition of Electropneumatic
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Control Systems

These tables are structured to show the following ana1y51s
about each candidate coupling system:

1) 0perat10na1 characterlstlc 1mpoved or mod1f1ed by
this coupling system.

2) . Concept description and operating features.

3) Primary bibliography reference number.

4) Possible alternate design realization bibliography
reference numbers.

5) Estimated quantitative values of imprdvement.

5.4.1 pPrincipal Operating Features

Listed below are the pr1nc1ple operatlng characterlstlcs
and features of each of the .coupling systems and the changes
made. )

5.4.1.1 Combatibie System. #1

. This system is built ‘around concepts which are totally
compatible with the present Type "E" coupler system. For the
two basic systems and eaéh‘of the two systém changes, there
would be no requirement for .separate adapters.inAorder-to make
this system compatible when used in a "mixed" car systeﬁ.

Pertinent operating features of the systems are as follows{'
1)_vBasic;System,1—1A, Short Car (Table 571)f
Thé.Basic Short Car System 1-1a is built arouhd‘the'pépa—
bilities of the standard Type "E" coupler héad-withnchanges'to

add a top and bottom shelf with guard-arm extensions,‘changﬁng
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TABLE 5-1.-CANDIDATE COUPLING SYSTEMS - COMPATIBLE SYSTEM NUMBER 1-1A (BASIC SHORT CAR SYSTEM)

{IMPROVE GENERAL SYSTEMS

BIBLIOGRAPHY
. REFERENCE NUMBERS

ESTIMATED

OPERATTONAL CHARACTERISTIC ’ QUANTITATIVE

WITHIN THE OVERALL POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT

IMPROVE MECHANICAL COUPLING
Automatic Engagement
Lateral Gathering Range . Coupler knuckle contour -change. 501 502 6.875" (1.7 x
_ standard)

Vertical Gathering Range . . Guard arm extension faces on top and bottom shelves. 702 Approximately 6"

(2 x standard)

Positive Locking . Compatimatic* coupler head (positive mechanical rotas 502
' tion of lockset by force of mating coupler head).

Positive Retainment : _
Wilder Coupler Speed Range . Compatimatic* coupler head with mechanical 502

) forced unlocking.
Reduced Free Slack . Revise front shape of knuckle (add 5/64" to 501 0.625" (0.8 x
front face). standard)
Vertical Interlock and Broken |. Top and bottom coupler shelf (self-interlocking 54 ~ 702
Coupler Entrapment to prevent both top and bottom slip-over). :
Location Control
Self Centering . Self centering draft gear/shénk design (draft gear 26 1,151 +2" (0.6 x
' ] compression forces act to bilas shank laterallyg. standard)
Reduced Maintenance |. Lubrication fittings at coupler head and shank 503

wear points.
IMPROVE MECHANICAL UNCOUPLING
Recoupling Capability

Knuckle Always Open . . Compatimatic* coupler head (knuckle is spring 502
loaded in open position when uncoupled).

Operational Safety . Blunt and round front edges of coupler and shelves 54 Estimated 60%
(reduced possibility of rupture of tank car in reduction of
~ derailment situation). rupture probability
ADAPTER TO MAKE COMPATIBLE WITH . Not required. N/A

AAR TYPE “E" SYSTEM

Note: (*) Developed by National Castings Division,
Midland Ross Corporation.




of the knuckle contour, and révision of the front shape of the
knuckle. These basic changes result in the improved capabilities
of increased lateral gathering range to 6.875 inches, increased
verti¢al gathering range to approximately 6 inches, reduced

free slack to 0.625 inch, and vertical interlock to prevent

the slipover of mated type "E" couplers and -to entrap a broken
mated coupler. The capability of increased gatherind is &dugmented
by the addition of self-centering draft.gear which use:the force
of the compressed draft gear to bear on an offset in the shank
to force recentering of the shank to within .2 inches of center.
The combination of an'increase‘in-lateral'gathering to 6.875 .-
inchés with self-centering should properly align couplers

for mating under almost 'all switching operations.

To achieve absolute coupling capability, a change to the
Compatimatic* coupler head has been added. This concept keeps
the knuckle of an uncoupled’unitfihothe open -position by the ‘use
of a preloading spring device. The Compat1mat1c* concept includes
a "sensing mechanism" that d1sengages the knuckle - ‘open feature
upon mating with-another coupler. The Compatimatic* -also assures’
positive locking by a mechanical rotation of the lockset by the
force of the mating coupler head. :

The Compatimatic*:coupler concept, similar to the standard -
Type "E" system; has a minimal capabilitj'for»uncoUpling in
draft. The basic design of the free knuckle type of coupler is
such that a draft or tension force on the knuckle.causes the
pivot arms to squeeze ‘against the locking mechanism of the coup-
ler. Since uncoupling 'is-initiated by mechanically lifting.:the-
lock up and- away from the rear of "the knuckle; -the forces applied !~
by’ draft-are such’that this type of coupler essentially cannot
be uncoupled in draft.

Note: ' (*)  Developed by National Castings Division, Midland

Ross” Corporation.

113



Two other features included in this coupling system relate
to reduced maintenance and improved safety. Field reports indi-
cate that a light greasing of the locking components exerts a
greater influence on iocking and unlocking reliability than does
surface roughness of the locking pieces or other environmental
factors. Thus, lubricated fittings are added at strategic .-
points in the couplér head and shank wear points:

Recent safety tests have indicated that the leading edges
of overriding couplers could act like.a "pdhch"_to.pierce a tank
‘car head during a derailment situation. This coupling system :
has an added concept of blunting and rounding the front edges of
a coupler  and the added shelves to .increase safety.

2) Basic System 1-1B, Long Cars (Table 5-2)

This coupling system is built around the same basic concepts
as the Short Car System:1-1A except that it utilizes the Type
"F" interlocking coupler head as the basic unit. As previously
' discussed in Section 4, long cars require an interlocking coupler
head in order to reduce the contour angling which would otherwise
occur with the required long shank. The Type ngn coupler head
with the double shelf addition is still inadequate in terms of
needed interlocking for the long car coupler head.-

The reguiaf bell-housing for the long shank couplers allows
a lateral movement of approximately plus or ‘minus 15 inches at
the coupler head. Even if absolute centering were achieved for
the coupler, the 6.875 inches lateral gathering offered with this
‘system would be inadequate to cover the approximately -15 inches
of offset, which is possible as cars approach tangent at cross-
overs or maximum curvature points. This candidate system there--.
>fore utilizes a positioning device to steer the coupler head
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TABLE 5-2.-CANDIDATE COUPLING SYSTEMS - COMPATIBLE SYSTEM NUMBER 1-1B (BASIC LONG CAR SYSTEM)

BIBLIOGRAPHY
REFERENCE NUMBERS
ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION i PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL COUPLING
Automatic Engagement
Lateral Gathering Range Coupler knuckle contour change. 501 502 6.875" (1.7 x
. standard)
Vertical Gathering Range . Type "F'" interlocking coupler head. 428 4,5" (L.,5 x
standard)
Positive Locking . Compatimatic* coupler head (positive mechanical rota- 502
tion of lockset by force of mating coupler head).
Positive Retainment '
Wider Coupler Speed Range . Compatimatic* coupler head (with mechanical
. forced unlocking). - 502
Reduced Free Slack . Revise front shape of knuckle (add 5/64" to
front face). 501 Approximately 0.3"
(0.4 x standard)
Vertical Interlock and Broken
Coupler Entrapment . Type "F" interlocking coupler head (interlocking 428
axrm pocket).
. Top couPler shelf (to prevent top slipover of 52
type "E" mated couplerg.
Location Control
Reduced Contour Angling . Type "F'" interlocking coupler head. 428 Lateral = 3,75°
rocking o
Vertical = 2
rocking, 0.125"
- sliding
Automatic Positioning . Hydraulic, direct guided coupler positioning device. 31 Eliminate estimated
_ 907 of bypasses
. Vertical spring carrier system. 25
Reduced Maintenance . Lubrication fittings at coupler head and shank 503
wear points.
Note: (*) Developed by National Castings Division,
Midland Ross Corporation.
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TABLE 5-2.-CANDIDATE COUPLING SYSTEMS - COMPATIBLE SYSTEM NUMBER 1-1B (CONTINUED)

BIBLIOGRAPHY
REFERENCE NUMBERS

AAR TYPE "E" SYSTEM

Note: (*) Developed by National Castings Division,
Midland Ross Corporation.

. ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL - POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION .PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL UNCOUPLING
Recoupling Capability
Knuckle Always Open . Compatimatic* coupler head (knuckle is spring loaded 502
- in open position when uncoupled).
IMPROVE GENERAL SYSTEMS
Operational Safety Blunt and round front edges of coupler and top 52 Estimated 60%
shelf (reduced possibility of rupture of tank reduction of rupture
car in derallment situation). probabilicy
ADAPTER TO MAKE COMPATIBLE WITH'
. Not required. N/A




toward the center of the tracks. The combination of this
positioning device and the built-~in lateral gathering range of
6.875 inches should result in an elimination of approximately 90
. percent of bypass situations involving long cars.

The knuckle contour change and Compatimatic* head concepts
are the same as for system 1-1A. This system also includes a
tép coupler shelf which is required to prevent top slipover of a
Type "E" coupler which would be mated to this.Type "F" coupler

system.

3) System Change 1-2, Addition of Air Connector and
Valve Control System (Table 5-3) 4

As the next significant step in increasing the degree of
automation, this system-change adds an automatic air connector
and valve control system to the basic candidate coupling systems
1-1A and 1-1B.

The air .connector system chosen for'this candidate system
is the coupler mounted, spread-wing type with butt facing air
seals. The air connector has built-in 5-inch lateral and
4-inch vertical gathering range such that it will operate
satisfactorily when mounted independently with the Type "E"
system 1-1A as well as with the Type "F" system 1-1B. A simpler
air connector system could have been chosen for application
on the Type "F" equipped cars; however the use of one standard
air connector system is believed much superior for both economy
of production and ease of making effective air connections
between "mixed" cars. The proposed air connector system,
in addition, haé already been subjected to several years of
field trials and has a proven potential to meet all general
service requirements, . ‘

Note: (*) Developed by National Castings Division, Midland
Ross Corporation.
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TABLE 5-3.-CANDIDATE COUPLING

SYSTEMS - COMPATIBLE SYSTEM NUMBER 1-2 (ADDi’I_.‘ION OF AIR CONNECTION AND VALVE CONTROL SYSTEM)

BIBLIOGRAPHY
. REFERENCE NUMBERS
. : . ESTIMATED
OPERATIONAL CHARACTERISTIC . ) . ' QUANTITATIVE
WITHIN THE OVERALL - - POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE TRAIN AIR LINE SYSTEM \
Automatic Control .
Automatic Air Connection . Automatic air comnection system with 22 511, 502 Lateral = 5“5
’ ; horizontal articulation capability. 1,192 . |Vertical = 4"
- . Angular = 70
Automatic Air Valve Control . Automatic mechanical air valve operation 22 '
(mechanical push rod in face of alr connector
initiates-valve action).
Improved Performdnce - ' ]
Alr Seal Leak Rates, Hose . Automati¢ air connection system. 22
Reliability and Reduced -
Maintenance .
IMPROVE MECHANICAL UNCOUPLING ~ ’
Uncoupling Capability ) )
Push Button Release . Remote uncoupling button at side of car (opens 674
' air valve). .
. Hydraulic uncoupling operating mechanism (direct 943
pneumatic operation of standard uncoupling linkage).
|IMPROVE GENERAL SYSTEMS : ' ‘
Automatic Train Brake Control . Provide for nonbraking (retention of air) after 22
intentional uncoupling. :
. Provide for emergency braking after unintentional
uncoupling (immediate release of air). (Operation
) of uncoupling lever initiates valve action.) )
IADAPTER TO MAKE. COMPATIBLE WITH . Alr hose/glad ‘hand connection capability retained 22
AAR TYPE “E" SYSTEM (on opposite side of coupler head) - no other
: adapter required.




The air valve control system is integrated with the air

connector system to achieve automatic mechanical operation of
the air valves as part of the coup11ng and uncoupllng operatlon.i
This air valve control system consists of a low pressure line
interface valve} a main air line valve (operated from a 1low pres—
sure puffer cylinder), and an uncoupling valve operated byvthe —
standard uncoupllng 1ever. The basic operation of this system
1s as-follows:’ : B R : R

(a)° As the mechanical couplers are brought together
to couple, the train line connectors gather and seat w1th the '
opp031ng air connector.. The prlmary airline and pllot a1r11ne
seals aré butt faced and are pushed back ‘against a loading spring
which assures intimate contact for air pressure seal and reten-
tion during all normal service conditions.  Coincident with
final ‘coupling, the actuator plunger on the face of each connec-
tor is contacted and depressed by the flat opposing connector
face. This plunger operates a flexible cable or hydraulic line
which opens the control valve (low pressure) which allows the
low pressure ‘to operate an 1nterface valve whlch opens ‘the main
train airline valve. s

(b) Uncoupling is initiated by the use of the standard
uncoupling lever. .Just ‘aftér the mechanical coupler lock has
reached the lock-set position, the uncoupling rod actuatés an
uncouplirg valve which, working in conjunction with ‘the pilot
line system, closes thé ‘train main airline valve. In the event
of an unintentional uncoupling, the main airline valves' rémain - -
open to achieve an- automatic setting of emergency brakes at the
parting of the couplers. ‘

(c) When coupling this air-connector equipped system
to a nonequipped car, the coupling procedure is essentially
identical to- the current coupling practice. The only difference

PR

119



is that the angle cock on an air-connector equipped car is relo-
cated to the left hand side of the coupler so that the hoses are
coupled directly across, eliminating any possible interference
with the air connector head. Similarly, uncoupling (between
mixed system cars) is carried out with the normal current
procedure.

This candidate coupling system also includes the potential
for a remote uncoupling release capability. This is accomplished
by the addition of an uncoupling push button at the side of the
car which works in conjunction with a pneumatic uncoupling oper-
ating mechanism thCh operates the standard uncoupling linkage.

This system retains a standard air hose/glad hand connection
capability (located on the opposite side of the coupler head),
which precludes the need for an interchange device should the
air connector equipped car be coupled with a "mixed" car.

4) System Change 1-3, Addition of Electropneumatic
Control System (Table 5-4)

This change. adds: an électrical«connector system .(as a
rigid part of the air connector unit); an electropneumatic
servo control system at each coupler; an electronic, solid-state
multiplexed sensing and control system (master system in loco-
motive and logic system in each car); and an optional microwave
receiving and control system in the locomotive should remote:
operation be desired.

The electrical connector system is rigidly attached beneath
the air connector head such that the primary forward thrust for
the electrical connector is obtained by the spring-loading
mechanism of the air connector unit. The electrical contactor
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TABLE 5~-4.-CANDIDATE COUPLING SYSTEMS - COMPATIBLE SYSTEM NUMBER 1-3 (ADDITION OF ;ELECTRO- PNEUMATIC CONTROL SYSTEM)

BIBLIOGRAPHY

. _REFERENCE NUMBERS .

ESTIMATED
OPERATIONAL CHARACTERISTIC . QUANTITATIVE
WITHIN THE OVERALL POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL COUPLING
Location Control . Automatic disengagement of centering/positioning 254
i device at coupling and engagement at uncoupling
(electro-pneumatic engagement of positioning
. device 31b).
IMPROVE MECHANICAL UNCOUPLING
Uncoupling Capability . Electro-pneumatic control system to initiate 254
: uncoupling from electric signal within train (to
operate pneumatic uncoupling mechanism Number 943).
IMPROVE GENERAL SYSTEMS
! Automatic Train Brake Control . Provide time delay set provisions for brakes after 254
RN Lo . intentional uncoupling (from electrical signal to
timing delay system in pneumatic uncoupling
control 245¥. . i .
Electrical Train Line System . Add electrical connector system (rigid attached 1,200 502
: at bottom of air cqnnectop¥.
. Alr piston sequencing of contractors after 1,200 516, 254
mechanical connection.
N . Up to 6-8 circuits of butt face, spring loaded, 450
rotating type.
", Utilize silver plated or silver button tipped 516
contactors. i . .
. Provide mechanical hand back-up contactor engagement. 516
. Provide maintenance removal potential for mated 254 309
contactors. . :
« Provide environmental cover with opening by 301
pneumatic sequencing after mechanical mating
(initiated by coupling push rod).
. Provide nylon hinges for environmental cover. 36
. Provide plastic insulators over environmental cover. 516
. Provide rubber environmental sealing gasket at edge 516

of contactor block.
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TABLE 5-4.-CANDIDATE COUPLING SYSTEMS - COMPATIBLE SYSTEM NUMBER 1-3 (CONTINUED)

BIBLIOGRAPHY
REFERENCE NUMBERS

AAR TYPE "E" SYSTEM

ESTIMATED
OPERATIONAIL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL. POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE GENERAL SYSTEMS (CONTINUED
Sensing and Control System . Electro-pneumatic servo control system at each 254
coupler.
. Electronic, solid state multiplexing sending and 452 450, 387
control system (master system in locomotive and
logic system in car).
. Optional microwave receiving and control system 450
in locomotive.
IJADAPTER TO MAKE COMPATIBLE WITH . Not required. N/A




consists of 6 to 8 circuits of butt face, spring loaded, rotating
type silver-plated. contacts which are brought into engagement

by the forward thrust of a piston holding unit. At the time of
mating, the air connector unit makes complete seating with a
mechanical push rod being closed which results in valviﬁg.airg
pressure into a pneumatic circuit which opens the cover from the
electrical contacts and then’ sequences’ the contacts. into position
by energizing an air piston. unit which contains- the electrical
circuits.

A solid-state: electronic multiplexing sensing and control
system is utilized in the locomotive for control of car. uncoup-
ling systems and for potential use as a decoding system for
sensing units which could later be placed in different cars.
This solid-state electronic-control unit would transmit low.
power. signals through the electrical contact circuit using. a-
binary coded impulse control system. In this concept, it would-
not be required to transmit high electrical power signals since
the low power electronic signals would be used to energize servo
units at each car which, in turn, would switch pilot and air ‘
valve systems which would accomplish all forcing or operating
functions from pneumaticipowén. These low power electronic sig-
nals- would. be. picked up by a logic;sensing system located in
each car. . '

The heart of the active control efforts would be accom-: -
plished by an electropneumatic.servo control system located at
the coupler. Circuits in -this unit would be energizéd‘by .
mechanical closure devices (such as a push rod) at the time of
coupling and electrical or mechanical inputs indicating a-
desired intentional uncoupling.

Should it be desired to exercise external control over the
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various uncoupling or braking functions, an optional microwave
receiving and control system would be established in the loco-
motive. It is not believed feasible to interject direct micro-
wave réception into individual car units because this-would

. require an independent power system to be available in each. car
with the associated unrealistic reéuirements for maintenance of
battery power in uncontrolled freight car storage and standby
conditions. With the availabilitonf the locomotive engineer
and the electronic multiplexing sensing and control system in
the locomotive, it is believed more feasible to utilize the
engineer and his. control system as the contact point between the
train and its external program input.’

This electronic and. electropneumatic control system does
not compromise the normal inter-car connection sequence and no.
adaptor units. are required to make this system compatible in-a
"Mixed" car system. '

"~ 5.4.1.2 Noncompatible System #2 .

‘This system is built around the basic coupling concept of
the Willison principle as embodied in the Unicupler design of
the UIC synthesis coupler. This is a semirigid, spread-claw
design fype which incorporates a large gathering range together

with a capacity for internal mounting of air and electrical
connectors.

1) Basic System 2-1, All Cars (Table 5-5)

The Unicupler UIC Synthesis design (Concept 309) retains

124



SCT.-

TABLE 5-5.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 2-1 (SEMIRIGID, SPREAD CLAW, BASIC SYSTEM)

v

BIBLIOGRAPHY
REFERENCE NUMBERS |
— ESTIMATED
OPERATIONAL CHARACTERISTIC . QUANTITATIVE
. 'WITHIN THE OVERALL I . POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE TRAIN AIR LINE SYSTEM R S
Automatic Control ' ‘ i . PO ) :
Automatic Air Comnection . Spring loaded ‘integral air connection. 503- 448
o . . Double concentric compressible rubber seals. 45
Automatic Air Valve Control . Automatic mechanical air valve operation 22 - 36, 301
: + (mechanical push rod in face of coupler head Lo i
. lnitiates val.ve action)
Tmproved Performance: ’ : . B T . )
Air Seal Leak Rates and . ‘Automatic air connection system. 503 448 !
Hose Reliability A - _ 45
Reduced Maintenance Pivoted rear removal of air connection assembly.. 309 . .
IMPROVE MECHANICAL COUPLING ’ .
Automatic Engagement ; : K . : - : : .
Improve Lateral.and Vertical . Spread claw gathering of .semirigid coupler head 309 |, 457 + 8 " (4.3 x
Gachering Ranges standard) lateral
+ 5.5" (3.7 x
e s L ‘standard) vertical
Positive Locking. . Spring loaded locking hook with Spring energized 309 :
o R . locking mechanism . T ,
Positive Retainment '
Wider ‘Coupling Speed Range . Spring loaded locking hook (positive snap lock 309
at coupling). T
Reduced Free Slack . Cast/forged coupler head with machined . 309 ’
. : seating faces, ’
Vertical Interlock and Broken |. Interlocking gathering claws and locked mated hooks. 309 301 0.3" (0.4 x
Coupler Entrapment . standard)
Location Control
Self Centering . 0.R.E. II cross beam support centering device. 318 41 4+ 1.2" (0.34 x
- standard)
. Vertical spring carrier system. 25
Reduced Contour Angling . Semirigid coupler head with interlocking claws. 309
Reduced Maintenance . Lubrication fittings at coupler head and shank 503
wear points.
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TABLE 5-5.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 2-1 (CONTINUEl))

BIBLIOGRAPHY

REFERENCE NUMBERS

ESTIMATED

adapter knit is required

OPERATIONAL CHARACTERISTIC : QUANTITATIVE
WITHIN THE OVERALL . . POSSIBLE VALUES OF
COUPLING SYSTEM' CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL UNCOUPLING
Uncoupling Capability .
Alternate Side Lever, or .. Second uncoupling lever with cable connection. 309-
Push Button Release . Remote uncoupling button at side of car (to operate 674
: air valve in coupler head for uncoupling release)
In Draft . Alr c¢ylinder release of rotary locking block. in 391 33, 9 Up to 8,000 pounds
coupler head (provides force boost for uncoupling ’ draft force
» in draft)
Recoupling Capability” . C . ) .
Knuckle Always Open . Spring loaded locking pawl (spring cocked at unloading). 309
Prevent Recoupling . Manual lock open of locking pawls to prevent 309 457
locking (to allow yard movement without automatic
coupling lock).
IMPROVE GENERAL SYSTEMS .
Aut:omat:ic Train Brake Cont:rol . Provide for nonbréking (retention of air) after 22
intentional uncoupling. ’
. Provide for emergency braking after unintentional
: uncoupling (immediate release of air). (Operation 22
of uncoupling lever initiates valve action.) -
IADAPTED TO MAKE COMPATIBLE WITH . Alr hose/glad hand adapt:er (plus) coupler head 22
AAR TYPE "'E" SYSTEM 301




the same basic Willison coupling profile (i.e., rigid cast -
knuckle with fixed side gathering -claw) but is a larger and
deeper unit such that the gathering forces are completed prior
to the final longitudinal mating of the couplers. Thus there
are straight butt forces involved at ‘the final coupling which
allow for -butt type air and electrical connections 'to be de-
signed as an integral part of the interior of the coupler.

" In addition, the final locking is done by a hinged locking hook
"which requires less lateral movement on the part of the coupler

in ‘order to achieve complete mating. C

"The gathering features are such that it has’ a capability of
"-lateral gathering of plus or minus 8.7 inches and vertical gath-
ering of plus or minus 5.5 inches. Both represent a sighificant
increase of approximately four times over the gatherlng capabil-

ities of the basic Type "E" coupllng system.

The Unicupler ‘has a reduced free slack of approximately 0.3
inch, which 'does ‘allow the;integral mounting ‘0f air and electri-
‘cal connectors so long as they retain the capability of self-
‘seating (i.e., contain compressible rubber air seals and spring
‘back-up loading for both air and electrical). These later
features have been embodied in:the basic-design as concepts

chosen from other coupler systems.

" The spring-loaded locking hooks achiéve a positive ‘snap
lock at coupling which, together with the interlocking gather-
ing élaws, effectively accomplishes a vertical interlock and
entrapment capability for a broken coupler. The location of
-the locking hooks on the upper portlon of the spread-claw area

.7 allows room for the air connection system on the lower center

line of the coupler. This location allows for the removal po-
tential of the air connection assembly from the rear of the
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coupler, thus offering significant opportunities for maintenance
of the air seal assembly even with the couplers in the mated
condition. ' '

With the wide natural gathering of the Unicupler, only a
centering device is required in order for this coupler to be in
a position to make an effective coupling (without bypass) for
virtually all operating situations. It is realized that a posi-
tioning device would still slightly improve the mating potential
for long cars; however, it is belieéved that the nominal decrease
in bypass probability for a small percentage of active freight
cars does not outweigh the potential advantages of having an
identical coupler system on all cars with the associated poten-
tial for standardization of centering control devices.

Although manual uncoupling is provided, the primary un-
coupling force results from air cylinder operation of a.rotary
locking block. This feature provides-a capability for a force
boosting of the uncoupling forces to allow an coupling in draft
of an 8,000 pounds draw-bar pull. This is not a significant
draft force when compared to potential full train situations;
however, this represents a potential for further - automation of
hump switching operations by providing for uncoupling under
nominal draft forces. The use of an air cylinder boost for
uncoupling allows an alternate uncoupling system to be used in-
cluding a button type release at the side of the car. This also
has the potential for significant improvement in trainman safety
in hump-switching operations.

The Unicupler has the feature of the "knuckle" always being
open due to a spring loaded locking pawl which is set at uncoup-
ling. One particularly unique feature of the Unicupler is the
capability for a manual "lock open"” of the locking pawls in order
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to prevent the coupler from locking when it comes into contact
with another coupler. This allows for alternate yard switching
movements in which it is possible to relocate cars without a
‘yardman being present to uncouple the cars after movement has
been completed. h

This system contalns another concept (Cohcept 22) which
“automatlcally opens or closes the main train vaive as a function
of mechanical forces (i.e., movement of a push roaﬁin the face
of the coupler at coupling or operation of the uncoupling lever).
This feature, together with the automatic air connectioa, elimi-
nates the need for a.trainman to go between cars during either
the coupling or- uncoupling operations. ' ‘

The Unicupler, beihg a'nohcompatible system, does require
the use of an . air hose/glad hand adaptervplus a coupler .head -
adapter unit in-order to mate with nonequlpped cars. The air
hose/glad hand adapter is a standard feature embodied in Concept
22, 'This requlres no extra handllng or equlpment on the part of
the . traiﬁmen. On the other ‘hand,’ the coupler head adapter unit
would involve -a. rather compllcated and heavy unit to be securely
attacbed to the face of.the-Unlcupler and at the same time to
have~a front faeingfheadrhnit which would properly mate with the
Type “E":coupler system. During ahy transition period involving
‘a change to this system, a sighificant number of adapter units
would be required throughout the railroad system as well as a
change in procedures to fit the adapter units to those oars which
are to be placed into "mixed" rail service. |

2) System Change 2—2, Addition of Electropneumatic Control
System (Table 5-6) ' ' :

This system embodies-all of the ooncepts as related in
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TABLE 5-6.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM.NUMBER 2-2 (ADDITION OF ELECTRO- PNEUMATIC CONTROL SYSTEM)

BIBLIOGRAPHY °

of contactor block.

REFERENCE NUMBERS
: : . ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT .DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL COUPLING - o
Location Control . Automatic disengagement of centering at coupling 254
and engagement at uncoupling (electro-pneumatic
i engagement of centering device 318).
IMPROVE MECHANICAL UNCOUPLING - .
Uncoupling Capability . Electro-pneumatic control system to, initiate 254
uncoupling from electrical signal within train
(to operate pneumatic uncoupling mechanism 391).
IMPROVE GENERAL SYSTEMS . . . : . .
Automatic Train Brake Control . Provide time delay set provisions for brakes after 254
intentional uncoupling (from electrical signal to
B timing delay system in pneumatic uncoupling ’
control 254).
Electrical Train Line System . Add electrical connector integral to coupler head. 36 309, 33
. Air piston sequencing of contactors after 1;200 516, 254
mechanical connection.
. Up to 6-8 circuits of butt face, spring loaded 450
rotating type. i
. Utilize silver plated or silver button tipped 516
contactors. : ) . .
. Provide mechanical hand back-up contactor engagement. 516 |
. Provide maintenance removal potential for mated 309
contactors. .
. Provide environmental cover with opening by 301
pneumatic sequence after mechanical mating
(initiated by coupling push rod).
. Provide nylon hinges for environmental cover. .36
. Provide plastic insulators over environmental cover. 516
. Provide rubber environmental sealing gasket at edge 516
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TABLE 5-6.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 2-2 (CONTINUED)

BIBLIOGRAPHY
REFERENCE . NUMBERS

. No additional adapters required.

. , ESTIMATED
OPERATIONAL CHARACTERISTIC . . QUANTITATIVE
WITHIN THE OVERALL . . POSSIBLE . _VALUES OF
,QOUPLING‘_ SYSTEM' CONCEPT DESCRIPTION PRIMARY - ALTERNATE IMPROVEMENT
IMPROVE GENERAL SYSTEMS (CONTINUED)
'Sensing and "Control System Electro-pneumatic servo control system at each 254
- K coupler.
Electronic, solid state multiplexing sensing and 452 450, 387
control. system (master system in locomot:ive and
. logic system in car). -
’ Optional microwave receiving and control system 450
in locomotive ,
ADAPTER T0 MAKE COMPATIBLE WITH N/A
AAR TYPE "E" SYSTEM = X




compatible System 1-3. Although applied to a diffetent physi-
‘ical coupler system, the same concepts would evidence the same

" type of controlling features as previously noted. The same
.limitations of approximately six to eight electrical circuits
applies for System 2 2 as for System 1-3. There would be ade-
quate space for 6-8 01rcu1ts, assuming that only one of the
circuits would be a power conducting unit with the other circuits
'being reserved for low power signals related to the use of solid
staté electronic multiplexed control circuits.

5.4.1.3 ‘Noncompatible System #3

This system is a rigid, flat—féce, horn-funnel coupler
sYstem of the SW-800 type (Concept 9). The general features
of this coupler system are shown schematically in Figure 4.3.
' This system represents an enlarged version of similar coupler
units which have proven to be effective in rapid transit service
and, to a lesser extent, in passengér rail service. ‘

1) Basic System 3-1, All Cars (Table 5-7)

‘The SW-800 cohpler system embodies the latest features of
the basic Tomlinson principie of coupling. In this system, a
hook/funnel technique is used for gatherlng and. final locking
- of the couplers together.

The protrudlng horn" or hook is guided into a funnel shape
'recessed area of the adjacent coupler, which allows a lateral
gathering range of»approx1mately +5 inches (which is 2.5 times
that'of the Type "E" coupler system) and a vertical gathering
‘range of + 5 inches (3.3 times the rule 20 AAR interchange require-
ment). As the funnel guides the mating'horn into position, the
couplers engage final alignment pins in aligning holes with thé
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TABLE 5-7.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 3-1 (RIGID, FLAT FACE, BASIC SYSTEM)

BIBLIOGRAPHY
REFERENCE NUMBERS
ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE ‘TRAIN AIR LINE SYSTEM '
Automatic Control . . - R
Automatic Air Connection . Spring loaded, compressible rubber, integral air 9 503, 448
connector.. . - .
Automatic Air Valve Control . ‘Automatic mechanical air valve operation. 22 36, 301
o, e, (Mechanical push rod in face of coupler head
o initiates valve action.)
Improved .Performance
Air Seal Leak Rates, Hose . Automatic air connection system. 9 503, 448
Reliability and Reduced : C '
Maintenance
IMPROVE MECHANICAL COUPLING
Automatic Engagement .o . o - . .
Improve Lateral and Vertical |. Horn-funnel gathering of rigid coupler head. 9 301, 6 1+ 5" (2.5 x
Gathering Ranges standard) lateral
R . . + 5" (3.3 x
) . , S standard) vertical
- ‘Positive Locking . Spring loaded locking hook and direct locking 9
T catch (from compression of guide pins on
e R [ELI coupler face).
Positive Retainment - . . -
Wider Coupling ‘Spéed Range . Spring loaded locking hook (positive interlock 9
. L ) at coupling). .
Reduced Free Slack . Machined flat mating front faces and locking detents.. 9 |Zero free slack
| (design nominal)
Vertical Interlock and Broken |. Interlocking horns with locked hooks and aligning 9" 6
Coupler Entrapment - pin/dowel interlock. )
Location Control
Reduced Contour Angling .. Rigid coupler heads with interlock. 9
Automatic Positioning . Hydraulic, direct guided coupler positioning device. 31
C . Vertical spring carrier system. 25
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TABLE 5-~7.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 3-1 (CONTINUED)

BIBLIOGRAPHY
REFERENCE NUMBERS

PET

AAR TYPE "E" SYSTEM-

adapter unit is required.

. ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL . POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL COUPLING
(CONTINUED)
Reduced Maintenance . Lubricat::l.on fittings at coupler head and shank 503
wear points.
IMPROVE MECHANICAL UNCOUPLING
Uncoupling Capability \
Push’ Button Release . Remote uncoupling button at side of car (to operadte 674
’ self-contained pneumatic uncoupling release).
In Draft . Locking hooks forced apart by cam wedge force (from 9 33 Up to 8,000 pounds
’ pneumatic cylinder through rotary locking block) 391 draft force
to provide force boost for uncoupling in draft.
Recodpling Ccapability T )
Knuckle Always Open . Spring loaded locking hook (set ready at uncoupling). 9 301, 6
IMPROVE GENERAL SYSTEMS ' ) ’
Automatic Train Brake Control . Provide for nonbraking (retention of air) after 22
intentional uncoupling.
. Provide for emergency braking after unintentional 22
uncoupling (immediate release of air) (operation of
uncoupling lever initiates valve action).
ADAPTER TO MAKE COMPATIBLE WITH . Air hose/glad hand adapter (plus) coupler head 9




final close tolerancing of these pins and holes giving éA“slack
free" characteristic to the coupler. This system thus represents
a significant increase in gathering range over the Type "E"

‘system.

The total gathering capabilities of thisfsystem are functions
of the size of the hood cross~section, with the horizontal and
"vertical gathering ranges being equal to or- slightly less than
the éorrespohding hook dimensions.’ Thls gatherlng range can be
increased by a factor’ of 1.3 to 1.4 by the addition of an extra
protrudlng gatherlng horn. However, in ‘the systems embodying
this protruding horn principle, it has been determined that the
horn design’ is marginal in its strength and resistance to impéct
damage. 'Thiséconbept'is therefore not believed to be appropriate
for use as a major gatherlng element in a frelght train appllca—
tion. ’ ) ) ' T L

The spring-loaded locking hook is set ready at uncoupling to
achieve a "knuckle open" capability. 'These hooks are positively
‘locked in place at coupling by a direct compréssibh'of-a'locking
catch by gu1de p1ns on the coupler face. This positive locklng
mechanlsm 1s the best of the candldate coupllng systems.

Uncoupling can be initiated by either a hand-operated lever
‘or with air cylinder force boostlng. This latter feature allows'
the incorporation of a side-of-car push button release as well as
allowing the coupler to have uncoupling capabilities under draft
“forces. The uncoupling energy (from hand lever or ‘air cylinder)
forces hook retractors between opposing faces of the locking
hooks. These retractors act es;wedges to give 1everage'f0r hook
separation under draft forces. Concept 391 has been added to -
“include a rotary locking block actuation by the pneumatlc cylln—
der to increase the capabilities of uncoupllng in draft forces up
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to about 8,000 pounds.

The same air valve confrol system (Concept 22) has been sug=-
gested here as for the other systems giving this system an equal
capability with respect to automatic air valve control at coup-
ling and uncoupling. '

Since this coupler is totally rigid and depends on a proper
seating of flat coupler faces, it is more susceptible'to-poten—
~tial damage from oblique coupling impact than is the case for
_either of the other»systems.A It is therefore concluded that
this system is required to heve a positioning.deviceein order
to operate effectively on either long or short cars. 'The'vety
rigid nature of fhe coupling also requires a vertical spring
carrier system_in order to provide the vertical‘articulationA
* which is‘necessary for opetating ovei vertical curves.

This system also requires adapter units for operations in
"mixed” coupling situations. The air hose/glad hand adapter as
proposedepresents'no problem for Concept 22. On the other hand,
the coupler head adapter'unit'will‘be sophisticated and heavy
and will‘require special handling procedures throughout any
trahsitional period for change to this type of coupling system.

2) System Change 3-2, Addition of Electropneumatic.Control
System (Table 5-8)

The proposed system is identical to that suggested for Sys-
tem 1-3 and 2-2 and offers the same control concept capabilities
although being embodied in a different physical- coupler situa-
tion. The outstanding capability for this rigid type coupler
system is the potential availability of an exceedingly large.
number of electrical circuits. Potential designs for the
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TABLE 5-8.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 3-2 (ADDITION OF ELECTRO-PNEUMATIC CONTROL SYSTEM)

BIBLIOGRAPHY
REFERENCE NUMBERS

edge of contactor block.

ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE MECHANICAL COUPLING
Location Control . Automatic disengagement of centering/positioning 254
device at coupling and engagement at uncoupling
(electro-pneumatic engagement of positioning
device 31b).
IMPROVE MECHANICAL UNCOUPLING
Uncoupling Capability . Electro-pneumatic control system to initiate 254
uncoupling from electrical signal within train
(to operate pneumatic uncoupling mechanism 9,391).
IMPROVE GENERAL SYSTEMS o :
Automatic Train Brake Control . Provide time delay set provisions for brakes after 254
intentional uncoupling (from electrical signal :
to timin% delay system in pneumatic uncoupling
control 254
Electrical Train Line System . Add electrical connection box below face .of 9 27, 391,
coupler head. 503, 511
. Alr piston sequencing of contactors after 254 516
mechanical connection.
. From 50-100 circuits of butt face, spring loaded, 450
rotating type. .
. . Utilize silver platéd or silver button tipped 516
) contactors.
. Provide mechanical hand back-up contactor engagement. 516
. Provide maintenance removal potential for mated 254
contactors.
. Provide environmental cover with opening by 301
pneumatic sequencing after mechanical mating
(initdated by. coupling push rod).
. Provide nylon hinges for environmental cover. 36
. Provide plastic insulators over environmental cover. 516
. Provide rubber environmental sealing gasket at 516
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TABLE 5-8.-CANDIDATE COUPLING SYSTEMS - NONCOMPATIBLE SYSTEM NUMBER 3-2 (CONTINUED)

BIBLIOGRAPHY
REFERENCE NUMBERS

AAR TYPE "E" SYSTEM

. ESTIMATED
OPERATIONAL CHARACTERISTIC QUANTITATIVE
WITHIN THE OVERALL - POSSIBLE VALUES OF
COUPLING SYSTEM CONCEPT DESCRIPTION PRIMARY ALTERNATE IMPROVEMENT
IMPROVE GENERAL SYSTEMS (CONTINUED )
Sensing and Control System . Elec{ro-pneumatic servo control system at each 254
coupler.
. Electronic, solid state multiplexing semsing and 452 450, 387
control system (master system 1in locomotive and
logic system in car).
. Optional microwave receiving and control system 450
in locomotive. :
ADAPTER TO MAKE COMPATIBLE WITH No additional adaptors required. N/A




eleéctrical circuit utilize 50 to 100 circuits in the space which
would be available. One of the compelllng reasons for potentlal
use of this candidate coupling system would be the de51rab111ty
“of having a large. number of electrical circuits available for
sensing and control functions.
The mult101ex1ng control: system, wh1ch uses b1nary 1oglc
pulses,” can operate (in theory) w1th two' 01rcu1ts for total con-

“. trol of- coupling sequences on a long train. One or’ two addiz’

- tional circuits are required to carry the nominal power needed
in the usé of the solid state electronic circuit modulars. In
systems 1-3-and 2- 2,.th1s leaves only approx1mate1y two c1rcu1ts
available” for sen51ng and other control systems* whereas, in’
system 3-2 there would be avallable from 40 to 90 other cireuits
for sens1ng or control uses. '
. The list of potential sensing cifcuits is nearly limitless
(e.g., hot box deteotioh,‘derailment detection, dragging brake,
refrigération temperature sensing). The easiest‘way of utiliz-
ing- ‘thesé sensing elements is to direct each’ through a separate
circuit back to the locomotive control center. If such a tech-
nique is desired (due to its sSimplic¢ity and lbw>relativé.cost)
a large number of circuits will be rieeded, and a system like 3-2
would be required. “On the other hand, if sophisticated solid
 state electronic SLgnal m1x1ng and codlng is used within each
¢ar logic system, a multlple of sen51ng inputs could be synthe-
sized into one or two transmlttlng circuits. 1If thlS latter
system were“choseﬁ‘(eyen with its greater complexity and cost),
then a lesser number of electrical oircuits would be required,
and the circuit capability in Systems 1-3 or 2-2 would be ade-
quate to perform all of the desired sensing and control func-
tions. In this latter case, candidate coupling System 2-2 would
appear more preferablé than 3-2 because of its large gathering
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range capability, rugged construction, and (probable) lesser
total cost than System 3-2.

5.4.2 Advantages and Disadvantages of Candidate Coupling Systems

Each of the three candidate coupling systems was developed
to include concepts which would answer specific operating and
safety problems outlined in the introduction of this report.

Each system offers specific advantages and has some disadvantages.

System 1 has the primary advantage of being totally compa-
tible with all freight cars currently in the U.S. rail-freight
~system. The basic concepts proposed in candidate system 1 in-
clude the distinct  advantages of inéreased gathering'range,
. knuckle-open capability¢>and coupler entiapment and,interlqu 
features, thus ovérébming.the major'mechanicairdéficiencies.ih,
the présent Type ngw systém. System Change 1-2 adds the auto-
matic air connection and automatic brake valve control as a
mechanical function of the coupling and uncoupling processes.
These features overcome the most critical current safety prob-
lems arising from the necessity of trainman going between cars
to complete the air connection system or to prepare cars for
proper coupling. System Change 1-3 adds the capability of re-
mote control by the additional electropneumatic and electronic
Edntrol systehs; This latter feature embodies the long-range
potential for completé sengingfand control;of train oéerations
from:the locomotive or from sbme external control point. This,'
éystem is limited tofépprOXimately_G to 8'électrica1 éircuits
- in the automatic electrical connector. | ‘ '

Candidate coupling system 2 embodies the best features of
the semirigid coupler designs characterized in European opera-

tions. 'The primary advantage inAthisusystem is the very wide
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gathefing range which itnpffers as ﬁell §s>a1rug§ed‘and proven
system. The basic éystém 2—1vinéludes_én.integraljair connection
coupling which is-protecféd within the fade of'Ehé gathering
claws of the coupler. This protection feépuré.is the best of the
three systems in that it offers significanﬁrméphanicalﬂand en-
vironmental protection to the automatic air connection face.
‘Since the automatic air connector unit represents”a most sig-.
nificant and critical feature in the train operating sequence,

" candidate system 2 offers a particular and unique édvantage in
this respect. System Change 2-2 is limifed similar to System

" Change 1-3 in the number of électrical~cdﬁtacts-which can be
readily added to the system for the final steé invdlving

electrical sensing and control circuits..

Candidate coupling System 3 contains the unique advantage
of being a totélly rigid system, which gives an exceptionally
stable platform for_attaéhingiéir or electrical connectors.

This advantage is]aécompanied by the disadvantage of a heavy
coupler‘unit,.Whiéh requires a significant amount of machining
to achieve thé'élack—free charactéristic and which likewise
requires a criticallpositioning control in order to,pre&ent ob-
lique coupling forces from damaging the coupler head faces. The
primary advantages in tﬁis coupling system are its increased
gathering'fénge and.capability_OE including a greatér number of

electrical circuits for sensing and control.

A_completeﬁlisﬁiﬁg of the comparative advantages of the
three systems is diven in Table 5-9. ;A similar listing of the
primary disadvantages'of the three systems is given in Table
5-10. ‘ B ‘ ’ ‘
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS

COMPATIBLE NONCOMPATIBLE
SYSTEM 1 SYSTEM 2 SYSTEM 3
"SEMI-RIGID," "RIGID,"
‘OPERATIONAL CHARACTERISTICS "FREE" KNUCKLE SPREAD CLAW, | FLAT FACE,
HINGED HOOK HINGED HOOK
BASIC. | BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM | BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
' 1-1A 1-1B 1-2 | 1-3 2.1 2.2 3-1 3-2
I. IMPROVE TRAIN AIR LINE SYSTEM
A. Automatic Control )
1) Automatic connection of air line and automatic opening of
alr valves at coupling: X X X
" . (a) Removes a safety hazard to crews by eliminating the
need to go between cars (for regular coupling operations) X X X
(b) Speeds up the coupling operation. X X X
(¢) Reduces train make-up time by permitting cars to be
charged with air as they are coupled. X X X
(d) Causes no compromise of existing operating procedures. X X X
(e) Requires no special tools or devises to connect with
nonequipped cars. X X X
(£) oOperates regardless of brake system phase of eit:her car. X X X
2) Automatic operation of air valves at uncoupling (intentional.-
close valves; unintentional - open valves instantly): X X X
(a) Removes a safety hazard to crews by eliminating a need to ’
go between cars to close angle cocks before uncoupling.. X X X
(b) Speeds up uncoupling operation. X X X
(¢) Permits normal emergency brake applicat:ion at
unintentional uncoupling. X X X
(d) Operates regardless of brake system phase of either car. X X X
(e) System is fall safe (go to emergency brake mode). ' X X X
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e . TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

OPERATIONAL CHARACTERISTICS

COMPATIBLE

‘ NONCOMPATIBLE
SYSTEM 1 . SYSTEM 2 SYSTEM 3
“SEMI-RIGID," "RIGID,"
"FREE" KNUCKLE SPREAD CLAW, FLAT FACE,

HINGED HOOK

HINGED HOOK

’ BASIC BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM |: BASIC | SYSTEM |.
* SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
1-1A 1-1B 1-2 1-3 2-1. | 2-2 3-1 3-2
I. IMPROVE TRAIN AIR LINE SYSTEM (CONTINUED)
B. Improved Performance R
1) Automatic .connection of ‘air lines offers: -
(a) Greater hose life and absence of broken train pipes
resulting from air.‘hose uncoupling forces. : X X X
(b) Significant improvement in im:egrity of train 1line '
' . connections. X X X
" (¢) Reduced air ‘leakage (at all temperat:ures) due to a
positive pressure seal. . . X X X R
2) Sealing gaskets are readily removable from rear for ' o
reduced maintenance. . X
C. General Desipgn of Air Conmection System .
1) Spread-wing air connéctor design allows potent:ial for later
design changes to modify gathering range while retaining
compatibility with units ﬂlready in use. X _
(a) Offers potential for adding other remote control i :
functions. X X X,
(b) Permits equipped and nonequipped cars to be operated
together without need of interchange devices. X
(c) Can be applied to existing cars on an incremental basis
with minimum interruption :of normal service. K
(d) Can withstand the extremes of railroad Operating
environment. X X X
(e) Can be readily adapted to carry an additional train air
line or electric train line. X X X
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

OPERATIONAL CHARACTERISTICS

COMPATIBLE

NONCOMPATIBLE
SYSTEM 1 . SYSTEM 2 SYSTEM 3
"SEMI-RIGID," “'RIGID,"

"FREE" KNUCKLE

SPREAD CLAW,
HINGED HOOK

FLAT FACE,
HINGED HOOK

BASIC
SYSTEM.
1-1A .

BASIC | SYSTEM

SYSTEM | CHANGE
1-18 1.2

SYSTEM
CHANGE
1-3

BASIC | SYSTEM
SYSTEM | CHANGE
2-1 2-2

BASIC
SYSTEM
3-1

SYSTEM
CHANGE
3-2 |}

II. IMPROVE MECHANICAL COUPLING
" A. General Design

1) "Rigid" and "semi-rigid" design allows integrally conmected

2)
3)
4)
-
6)
7

air and electrical comnnectors without separate gathering
capabilities.

Compatible with type "E" sySCem (without use of adapters)
Requires no manual preparation to couple.

Entire coupling system operates mechanically and is thus
minimally affected by temperature changes or environmental
wear.

Removal of the "knuckle open'' device (for possible repair)
does not render the coupler inoperative.

Coupler head design offers good mechanical protection of
air and electrical connectors.

Embodies highest strength/weight ratio due to single cast
head design and direct pulling force on centerline of
coupler. .

B. Automatic Engagement

D

Improvemenc in. lateral and vertical gathering ranges.
(a) Nominal (1.5 to 2.0 x standard)

(b) Good (2.5 to 3.5 x standard).

(c) significanc (over 3.5 x standard)

H]
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

, COMPATIBLE NONCOMPATIBLE _l
SYSTEM 1 SYSTEM 2 SYSTEM 3
. o "SEMI-RIGID," "RIGID,"
OPERATIONAL CHARACTERISTICS "FREE" KNUCKLE SPREAD CLAW, FLAT FACE,
) . ) HINGED HOOK HINGED HOOK
BASIC BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM | BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
1-1A 1-1B 1-2 1.3 2-1 2.2 3-1 3-2
1I. IMPROVE MECHANICAL COUPLING (CONTINUED)
B. Automatic Engagement (Continued)
2) Improvement in positive locking:
(a2) Nominal (positive rotation of lockset by force .
.of mating coupler). ‘ : X X
(b) Good (spring loaded coupling hook and 1ocking pawl) X
"(¢) Significant (spring loaded coupling hook and direct
locking catch forced by coupler guide pin). X
C. Positive Retainment
1) Coupling at wider speed range.
(a) Nominal (mechanical forced rotation of lockset). X X - .
(b) Good (spring loaded locking hook). : X X
2) Reduced free slack; . ' ’
(a) Nominal (0.8 x standard). X
(b) Good (0.4 x standard). X - X .
(c) Significant (''zero" free slack nominal). X
3) Vertical interlock and coupler entrapment: -
(a) Nominal (limited vertical movement to prevent slipover). X
(b) Good (interlocking gathering arms - acceptable for ' .
long cars). X X
(c) Significant (interlocking hooks and pin/dowel interlock). X
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

OPERATYIONAL CHARACTERISTICS

COMPATIBLE NONCOMPATIBLE
SYSTEM 1 SYSTEM 2 SYSTEM 3
"'SEMI-RIGID," "RIGID,"

"FREE'' KNUCKLE

SPREAD CLAW,
HINGED HOOK

FLAT FACE,
HINGED HOOK

BASIC
SYSTEM
1-1A

BASIC
SYSTEM
1-1B

SYSTEM
CHANGE
1-2

SYSTEM
| CHANGE
- 1-3

BASIC | SYSTEM
SYSTEM | CHANGE
2-1 2.2

BASIC
SYSTEM
3-1

SYSTEM
CHANGE
3-2

II. IMPROVE MECHANICAI, COUPLING (CONTINUED)
D. Location Control
1) Coupler location control:

(a) Centering from draft gear force to within 2" (short
cars only). .

(b) Centering from spring force to within 1.2" (long and
short cars).

(c) Positioning to within 7' of track center (long cars).
2) Reduced contour angling from interlocking coupler heads.

E. Reduced Maintenance

1) Slack free design offers better resistance of coupler
system to damage from coupling shock and operating
vibrations.

2) Major force requirements are accomplished by pneumatic
devices to provide a common maintenance skill demand
(1.e., no electro-mechanical relays or solenoids to
compound maintenance skills).

3) Major electro-pneumatic control devices are contained
in environmentally protected housings.

4) Lubrication fittings at coupler head and shank wear points.
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

. OPERATIONAL CHARACTERISTICS

COMPATIBLE

NONCOMPATIBLE
SYSTEM 1 SYSTEM 2 SYSTEM 3
. "SEMI-RIGID," "RIGID,"
"FREE" KNUCKLE SPREAD CLAW, FLAT FACE,

HINGED HOOK | HINGED HOOK
BASIC BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM | BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
1-1A 1-1B 1.2 “1-3 t2- 2.2 - 3.2
III. IMPROVE MECHANICAL UNCOUPLING
A. Uncoupling Capability i
1) System can provide an alternate side lever (but is
not needed). : X X X X
2) System offers push button uncoupling release from side :
of car. X X X
3) System provides for automatic remote release from
within train. X X X
4) Uncoupling capability under nominal (less than 8, 000 1bs.)
draft force through the use wedge or rotating leveraging .
. of unlocking mechanism. X X
5) Manual uncoupling (through operation of uncoupling rigging)
. 18 possible regardless of availability of air or
electrical power.
B. Recoupling Capability
1) Uncoupling system sets or locks the "knuckle' open for ) .
automatic recoupling capability. X X X X
2) Provision to manually lock open the locking mechanism
to prevent automatic recoupling.
1V. IMPROVE GENERAL SYSTEMS
A. Brake Control '
1) System provides time delay set provisions for apglying
brakes (to the cut car or cars) under intentiona
uncoupling conditions. X X X
2) System provides for emergency set of brakes under
unintentional uncoupling conditions. X X X
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

COMPATIBLE NONCOMPATIBLE
SYSTEM 1 ~ SYSTEM 2 SYSTEM 3
"SEMI-RIGID," "RIGID,"
OPERATIONAL CHARACTERISTICS “FREE" KNUCKLE SPREAD CLAW, FLAT FACE,
: ’ HINGED HOOK HINGED HOOK
'BASIC BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM | BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
1-1A 1-1B 1-2 1-3 - 2.2 - 3-2
IV. IMPROVE GENERAL SYSTEMS (CONTINUED)
B. Electrical Train Line System
1) Provides for automatic connection make and break
between cars. X X X
(a) Electrical contact principal is well understood and
should present no major problem in instruction of
~ maintenance personnel. X X X
(b) Contactors are held in position by gathering action
of air conmnector. X
(c) Contactors are held in position by locking actiom
of coupler -heads. X X
2) Provides for multiple circuit capacitieé.
(a) Six-eight circuits capability (including .two redundant
power circuits, and one or two train senqing circuits). X X
(b) Fifty-one hundred circuits capability (:anlud:l.ng
mltiple power circuits and unlimited train sensing
circuits) . X
(c) Good electrical contact assured through the use of
butt faced, silver tipped, 1ndividua11y spring
loaded rotat:ing contacts. X X X
(d) Lo % life contacts are assured by umlt:iplexing signals )
ow power demand from solid state electrical
com:rol circuits. X X X
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TABLE 5-9.-PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

COMPATIBLE NONCOMPATIBLE A
SYSTEM 1 SYSTEM 2 SYSTEM 3
. ) "SEMI-RIGID," “RIGID,"
OPERATIONAL CHARACTERISTICS "FREE" KNUCKLE SPREAD CLAW, FLAT FACE,
HINGED HOOK HINGED HOOK
BASIC BASIC | SYSTEM | SYSTEM | BASIC ISYSTEM BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
1-1A 1-18 1-2 1-3 2-1 2-2 3-1 3-2
1V. IMPROVE GENERAL SYSTEMS (CONTINUED) -
B. Electric Train Line System (Continued)
3) Provides for autbmatic sequencing of contactors.
(a) All switching of electrical power is accomplished
by master control after contact has been completed -
~ thus no arcing of contacts. X X X
(b) No exposure of "ive" electrical contacts is uncoupled
condition - thus no causing a safety hazard. X X X
(¢) Contactor block is moved forward into contact by
pneumatic cylinder after mechanical coupling is
complete (and environmental cover is pneumatically -
moved aside). X X X
(d) Mechanical (hand) back-up of contactor engagement is . .
provided. X X -X
4) Provides for environment protection of contactors by:
(a) Cover over contactors when uncoupled. X X X
(b) Electrical insulation between contactors and cover. X X X
(c) Cover moved aside pneumatically after mechanical
coupling is complete. X X X
(d) Contactor block has a compressible seal around outside
edges to protect the mated contacts from environment. X X X
(e) Coupler head design offers physical protection of
electrical contactor prdor to coupling.
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TABLE 5-9.-.PRIMARY ADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

COMPATIBLE - NONCOMPATIBLE
SYSTEM 1 SYSTEM 2 SYSTEM 3
"SEMI-RIGID," "RIGID,"
OPERATIONAL CHARACTERISTICS "FREE" KNUCKLE _SPREAD CLAW, FLAT FACE,
HINGED HOOK HINGED HOOK
BASIC BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM [ BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM { CHANGE | SYSTEM | CHANGE
1-1A 1-1B 1-2 1-3 - 2.2 - 3.2
IV. IMPROVE GENERAL SYSTEMS (CONTINUED)
B. Electric Train Line System (Continued)
5) Provides for a sensing and control system having
functional units consisting of:
(a) An electro-pneumatic servo system is a sealed unit
located at each coupler (to transmit low power
electronic signals to pneumatic force actuators). ) X X X
(b) A multiplexing master system (solid state electronic)
can be located at any position in train and could
negate the need for a caboose in some operating
situations. ' ’ X X X
(¢) An electronic logic and sensing unit is located in
each car. X X X
6) Specific features of the electronic control system include:
(a) Use of proven solid state electronic principles. X X X
(b) Components are housed in sealed units. X X X
(c) Modular electronic units are readily maintained
and replaceable. X X X
(d) Solid state electronic units are insensitive to
mechanical environment. X X X
(e) Electronic control is not dependent on transmission
of large electrical power signals and therefore is
not susceptible to malfunction due to poor grounding
through the train wheels. X X X
7) Electro-pneumatic control system combines the versatility
of low power electronic controls with pneumatic power for
performing operating functions. X X X




IST

“TABLE 5-10.-PRIMARY DISADVANTAGES OF

OPERATIONAL CHARACTERISTICS

I. IMPROVE TRAIN AIR LINE SYSTEM
A. Automatic Air Connection

2)

L))
2)

3)

4)

1) Air line ‘automatic connection system is susceptible to ice

and snow build-up in face of system - this problem is
somewhat alleviated by:

(a) Gathering wings tend to scrap of build-up at coupling.

(b) Location of air seal is proteccéd within coupler head.
Proper operation of integral air (and electrical) connector
zstems are dependént on maintaining a limited free slack -

t

13 will require added maintenance (and cost) to inspect
critical slack dimensions.

II. IMPROVE MECHANICAL COUPLING
A. General Design

Not compatible with free knuckle type "E" couplers
without adapters. ..

Coupler design relies on close machined tolerances for

slack - free fit - therefore requires more machining -
higher cost.

Due to possible motion between mated couplers, a separate

structure is required to attach (and gather) air or
electric connectors.

Shank of type "F" coupler sub?ecc to fatigue and cracking at
the pin connection location ("blind" to visual inspection).



CANDIDATE COUPLING SYSTEMS

'COMPATIBLE _ : NONCOMPATIBLE
SYSTEM 1 SYSTEM 2 SYSTEM 3
' “SEMI-RIGID," YRIGID,"
"FREE" KNUCKLE SPREAD CLAW, | FLAT FAGE,

HINGED HOOK

HINGED HOOK

-

' BASIC | BASIC | SYSTEM | SYSTEM | BASIC | SYSTEM | BASIC | SYSTEM
' SYSTEM | SYSTEM | CHANGE | CHANGE | SYSTEM | CHANGE | SYSTEM | CHANGE
1-1A | 1-1B 1-2 1-3 2-1 2.2 3-1 3-2
X X X
X
X
X X X X
X X
X
X
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TABLE 5-10.-PRIMARY DISADVANTAGES OF CANDIDATE COUPLING SYSTEMS (CONTINUED)

OPERATIONAL CHARACTERISTICS

COMPATIBLE NONCOMPATIBLE
SYSTEM 1 SYSTEM 2 SYSTEM 3
“SEMI-RIGID," “RIGID,"
"FREE" KNUCKLE - SPREAD CLAW, | FLAT FACE,

HINGED ROOK

HINGED HOOK

BASIC | BASIC | SYSTEM
SYSTEM | SYSTEM | CHANGE
1-1a | T1°1B | 1-2

SYSTEM
CHANGE
1-3

BASIC | SYSTEM
SYSTEM { CHANGE
2-1 2.2

BASIC | SYSTEM
SYSTEM | CHANGE
3-1 3-2

IX. IMPROVE MECHANICAL COUPLING (CONTINUED)
A. General Design (Continued)

5)

6)

Lower shelf on type "E" coupler results in a lower position
of the air/electrical unit than is desired for damage
susceptibility from.road debris.

Coupler head design does not offer any significant
mechanical protection for air seals or electrical

‘connectors.

)
8)

9)

Cou;iler embodies a discontinuous coupling movement which
could cause an accelerated wear on lateral moving members.

Coupler does not provide adequate interlock as required
for long cars. '

Flat face ''rigid" coupler design requires a positioning
device to prevent excessive damage to coupler head and
aligning pins from coupling at oblique angles.

III. IMPROVE MECHANICAL UNCOUPLING
A. General Desi

1)

Remote pneumatic uncoupling is susceptible to possible
malfunction due to the excessive force required to
operate frozen or stuck uncoupling rigging.

B. Uncoupling Capability

1)

A side-of-car push button uncoupling capability 1s subject
to potential vandalism and undesired uncoupling.
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TABLE 5-10.-PRIMARY DISADVANTAGES OF CANDIDATE COI:XPLING SYSTEMS (CONTINUED) )

'

OPERATIONAL CHARACTERISTICS

HINGED 'HOOK

COMPATIBLE NONCOMPATIBLE
SYSTEM 1 . SYSTEM 2 SYSTEM 3
— o “SEML-RIGID," "RIGID,"
"FREE" KNUCKLE SPREAD CLAW, | FLAT FACE,

HINGED HOOK

BASIC, | BASIC | SYSTEM | SYSTEM BASIC SYSTEM { BASIC | SYSTEM
SYSTEM { SYSTEM | CHANGE { CHANGE | SYSTEM | CHANGE { SYSTEM | CHANGE
1-1a - 1-1B 1-2 1-3 - 2-2 3-1 T 3-2
IV. IMPROVE GENERAL SYSTEMS 3
A, Electrical Train Line System
1) The addition of an.electric system adds the requirement
for another skill to maintenance requirements. : N X X X
(a) An inter-car contact system requires periodic cleaning R N
and maintenance (i.e., more frequent than current:
coupling systems). X X X
(b) An electric contact system is subject to ’damage and '
malfunction of the intended sensing and control
functions. X - X X
(c¢) The control system is subject to tampering 3 - X X X
(d) The contact system is subject to vandalism X X X
(e) No’ data is available concerning the expected lifetime
of ,this type of contact system under fu11 rail .
freight service . X X X
2) The number of . electrical circuits is limited (6 8 circuits) -
and t:his potentially linmits t:he number of sensing circuilts. X X
B. Sensing and Control System ‘
1) Proper operation of the control system is dependent on .
reliable inter-car ‘contacts. ° - - X » X X
2) A1l pneumatic valving -and mechanical operating units . B
(pistons, etc.) must be protected from clogging by an E :
effective filter system. X X X D ¢ - X X

"




6. PRELIMINARY COSTING
6.1 INTRODUCTION

Each of the Candidate Coupling Systems defined in Section 5
was subject to a preliminary engineering evaluation as relating to
dosting. This evaluation was directed at determination of a rea-
sonable estimate for the cost of each of the separate subSystem
- elements.

The preliminary costs for each system's elements were derived
by using a combination of the following inputs:
| 1) Review of technical literature for past cost estimates.

2) Discussions with railroad industry suppliers and users
for verification of concept production potentials.

3) Preliminary engineering evaluation of complexity of new
concepts as compared with the basic type "E" system.

4) Evaluation of present costing as a function of the com-
plexity of concept design and relative gquantities produced.

5) Engineering estimate of potential replacement life of
new concepts as compared to reported field problems with similar
systems.

6.2 GENERAL LIMITATIONS

Several assumptions were made for both technical and cost
aspects as applicable to the various subsystem elements. These
assumptions were made to define more adequately or constrain the
possible variations in the preliminary cost estimates. These

constraints are shown on the following page.
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6.2.1 - Cost Constraints

1) All costs are based on constant 1975 dollars and include
an estimate of the ‘total of labor and material costs.

- 2) Projections of costs assume that full quantity produc-
tion would be made at a level of at least 50,000 car sets -per
- year. ' '

3) - Costs are estimated as an "order of merit" based on a
preliminary understanding of the potential for a final design.
As such, thé‘cost'estimates“are-believed consistent in the cost-
ing approach but should be‘considered to have an uncertainty
level for any ‘specific -item of + 25 percent. |

4) No calculation was made for .estimated inventory costs,
since these are subject to unique :control -by each .railroad. .-

'5) Annual maintenahce and repiacement costs were estimated
on the basis of the estimated replacement life of each listed
equipment item including estimated :replacement labor .and upkeep
labor.

6) No costs were included for preparation or repair of old
cars prior to instailation‘of~the new coupler:system “(or sub-.:
system). It is assumed that all cars.to be modified would be .in
a state of full repair at the time of coupler modifications. .

Significant design work has been accomplished by European
railroads to determine the potential costs for both ‘car prepar-
ation and coupler changeover. Concept 49 included an éestimate
of approximately $1100 for the average cost of preparation of
0ld cars to insure an adequate anchoring and sill strength for
moﬁnting'df new center-buffér coupler units. No technical data
were available to -allow a reasonable basis for estimating:a .-
comparable- preparation cost for an "average" U.S. rail car.-

7) It is assumed that anh -average of one Interchange Adapter
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unit would be required for each car with a System 2 or 3 coupler.
‘ 8) Initial system costs for a new car system are estimated
as additional to the cost for the basic car equipped with the '
standard coupler and draft gear system. If the new system ele-
ment is not estimated to increase the cost over the basic'car
system, this estimate is indicated by a "N.I." notation (for NO
INCREASE).

9) Initial system costs for modified cars are estimated as
an addition to the cost for a new basic coupler and draft gear
system. '

10) No cost estimate is included for value of .the revenue
time loss by each car ddfing the coupler modification program.
11) No costs are included for any peripheral safety or
back-up equipment which might be designated by AAR or Govern-
mental agencies as required to be used in conjunction with any

new coupler system.

6.2:2 Technical Constraints

1) It is assumed that the maximuﬁ utilization would be
made of casting as opposed to welding or machining. 1In partic-
ular, this applies to shelves or guard-arm extensions, which
are assumed to be manufactured as a one-piece casting as com-
pared to weldment additions to the basic coupler heads.

2) Grade "C" steel is assumed as the standard for coupler
castings. . ,

'~ 3) It is assumed that the AAR rules would be modified

to allow tapping into the main air system to attain pressure
for operation of valves and force boosting of uncoupling and
valve operation. Cost estimates have been included in sub-
systems 1-2, 2-1, and 3-1 for the check valves and holding re-
servoirs necessary to safely accomplish this operation.
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6.3 PRELIMINARY COST ESTIMATES

Included as Tables 6-1 through 6-8 are the individual pre-
liminary cost estimates for each of the separate candldate coup-
ler subsystems. The format for the presentation of the
preliminary cost estimates for the three candidate - systems is
as follows:

1) Compatible System #1 :

(a) Basic System 1-1A, Short Car (Table 6-1) -
(b) Basic System’l—lB, Long Car (Table 6-2)
(c) System Change 1-2, Addition of Air Connector and
Valve Control System (Table 6-3) ‘
(d) System Change 1-3, Addition of Electropneumatic
Control Systems (Table 6-4) ’ ‘
2) Noncompatible System #2, Semirigid, Spread-Claw
‘(a) Basic System 2-1, (Table 6-5)
. (b) .System Change 2-2, Addition of Electropneumatlc
Control Systems (Table 6-6) : ‘
3) -Noncompatible System #3, Rigid, Flat-Faced
(a) "Basic System- 3-1, (Table 6-7)
(b) . System Change 3-2, Addltlon of Electropneumatlc
lControl Systems (Table 6- 8)

Each of. these tables include the follow1ng information about
'each subsystem.?
' '1) Concept number.

"2) Concept indentificatioén

'3)"Pre1iminary cost estimates for:
(a) Initial system cost - with hem car
(b) Initial systém cost - modify old car
(c) Continuing annualAestimated;maintenance and-

replacement cost.

157



86T

TABLE 6-1.-PRELIMINARY COST ESTIMATE

FOR CANDIDATE COUPLING SYSTEM 1-1A

COST ESTIMATES(l) PER CAR SYSTEM

CONCEPT INITIAL SYSTEM COSTS CONTINUING REMARKS
NUMBER CONCEPT IDENTIFICATION ANNUAL, ESTIMATED (ESTIMATED AVERAGE
WITH MODIFY MAINTENANCE AND REPLACEMENT LIFE)
NEW CAR OLD CAR REPLACEMENT COST
DOLLARS(2) | DOLLARS(3) DOLLARS (4)
501 Coupler knuckle contour change and revised front
knuckle shape. N.I.(5) N.I. N.I. (Same as "E'")
702 Guard arm extension faces on top and bottom shelves :
(in addition to Concept 54). - 10 10 N.I. (Same as "E')
502b | Compatimatic* coupler head. " 90 90 20 (Six years for locking
hardware)
(Revised operating rod.) 10 60 N.I | (Same as "E")
54 Top and bottom coupler shelf. 50 50 N.1 (Same as "E")
26 Self centering draft gear. 10 10 N.I. (Same as "E'")
503a | Lubrication fittings. 50 50 20 (Maintenance at six-
month intervals)
54 Blunt and round front edges of coupler and shelves. N.I. N.I. N.I. (Same as "E')
Total cost estimates(l) per car:
Basic system equipment . 220 270 40
Installation - - -
‘Total costs 220 270 _40

Notes:

All costs are estimated based on constant
1975 dollars.

All costs are in addition to the costs for the
basic short car with the complete type "E"
basic coupler and draft gear system.
Installation of system 1-1A onto an existing
short car would include the installed cost
for a basic type "E" coupler and draft gear
system in addition to this system cost.
These maintenance and replacement cost
estimates are in addition to the basic

costs for the type "E' system.

No increase.

Developed by National Castings Division,
Midland Ross Corporation.

¢3)
(2)

3

4)

(5
*)
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TABLE 6-2.-PRELIMINARY COST ESTIMATE

CONCEPT
NUMBER CONCEPT IDENTIFICATION
501 Coupler knuckle contour change and revised front
knuckle shape.
428b | Type "F" interlocking coupler head
502b Compatimatic* coupler head. l
(Revised operating rod.)
52 Top coupler shelf.
31b | Coupler positioning device’(hydraglic).
25 Vertical spring carrier system
503a Lubrication fittings
52 . | Blunt and round front edges of coupler, top shelf and

guard arm/pocket

Total cost estimates(l) per car:
Basic system equipment - -
Installation

Total costs .

Notes: (1) All costs are estimated based on constant
s 1975 dollars.’
(2) All costs are in addition to the costs for
the basic long. car with the complete type "F"
" basic coupler and draft 'gear-system.
(3) Installation of system 1-1B onto an existing
long car would include the installed cost for
a basic type "F" coupler and draft gear
system in addition to this system cost.
(4) These maintenance and replacement cost
estimates are in addition to the basic
costs for the type "F" system.
(5) No increase.
(*) Developed by National Castings Division,
Midland Ross Corporation.




FOR CANDIDATE COUPLING SYSTEM 1-1B

COST ESTIMATES(l) PER CAR SYSTEM

INITIAL SYSTEM COSTS

CONTINUING
ANNUAL ESTIMATED

REMARKS
(ESTIMATED AVERAGE

WITH MODIFY MAINTENANCE AND REPLACEMENT LIFE)
" NEW CAR OLD CAR REPLACEMENT COST
DOLLARS (2) | DOLLARS(3) DOLLARS (4)
N.I.(5) N.I. N.I. (Same as "F"
Basic Basic .
System System N.T. (same as "F')
100 100 20 (8ix years for locking
hardware)
10 60 N.I. (Same as "F')
40 40 N.I. (Same as "F")
2,000 2,000 200 Wide mouth bell housing
: assumed as part of long
' car (estimate 12 years)
120 120 30 (Estimate six years)
50 50 20 (Maintenance at six-
T ) ' month intervals)
N.I. N.I. - N.I. (Samé as’ "F')
2,320 2,370 -270 !
_250 _450 e




TABLE 6-3.-PRELIMINARY COST ESTIMATE

091

CONCEPT
NUMBER . CONCEPT IDENTIFI/ .ATION
22 Automatic air connection.

22 Automatic air valve control (mechanical).
674 Remote uncoupling button at side of car.
943 Pneumatic uncoupling operating mechanism.
22 Air hose/glad hand connection (relocated).

- Alr control system (tap off air brake line).

Total cost estimates(l) per car:
Basic system equipment
Installation

Total costs

Notes: (1) All costs are estimated based on constant
1975 dollars. ‘

(2) All costs are in addition to the basic
uncoupling and air system equipment
standard on all cars, (and assumed to be
in place and operable).

(3) These maintenance and replacement cost
estimates are offset by savings from the
normal alr and uncoupling system upkeep.

(4) No increase.




FOR CANDIDATE COUPLING SYSTEM 1-2

COST ESTIMATES(1) PER CAR SYSTEM

INITIAL SYSTEM COSTS

CONTINUING
ANNUAL ESTIMATED

REMARKS
(ESTIMATED AVERAGE

WITH MODIFY MAINTENANCE AND REPLACEMENT LIFE)
NEW CAR OLD CAR REPLACEMENT COST
DOLLARS(2) | DOLLARS(2) DOLLARS (3)
300 300 85 (Estimate six years)
600 600 70 (Estimate ten years)
40 40 10 (Estimate ten years)
200 200 30 (Estimate ten years)
50 50 N.I.(4) (Estimate five years)
300 300 35 (Estimate 20 years)
1,490 1,490 230
500 1,000 -
1990 | 2.4% 220
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TABLE 6-4.-PRELIMINARY COST ESTIMATE FOR CANDIDATE COUPLING SYSTEM 1-3

COST ESTIMATES(l) PER CAR SYSTEM

CONCEPT INITIAL SYSTEM COSTS CONTINUING REMARKS
NUMBER CONCEPT IDENTIFICATION ANNUAL ESTIMATED (ESTIMATED AVERAGE
WITH MODIFY MAINTENANCE AND REPLACEMENT LIFE)
NEW CAR OLD CAR REPLACEMENT COST
DOLLARS(2) | DOLLARS(3) DOLLARS (4)

254 Electro-pneumatic servo control system at each coupler. 1,600(4) 1,600(4) 200(5) (Estimate ten years)
1200 Electrical connector system (attached to air connector) with: ' (Estimate four years)

450a Six-eight butt face, spring loaded, rotating contacts. .

516b Silver plated contacts and mechanical back- -up.

254 Maintenance removal potential.

516b: Environmental sealing gasket.

1200 Alr piston sequencing of contactors after mating. 200 200 30 (Estimate ten years)

301b | Environmental cover opened pneumatically after mating, with 400 400 275 (Estimate two years)

36 Nylon hinges.
516b Plastic cover insulators.
452 Electronic, solid state multiplexing sensing and (Estimate six-eight
control system. 1,500 1,500 275 years)
Intra-car electrical conduit system 125 125 5 (Estimate 20 years)
* Total cost estimates(l) per car;:
Basic system equipment 4,225 4,225 . 910
Installation 575 1,150 -
Total costs © 4,800 5,375 910

Notes: (1) All costs are estimated based on constant
1975 dollars.

(2) All costs are in addition to the basic
uncoupling and air system equipment standard
on all cars, (and assumed to be in place
and operable)

(3) These maintenance and replacement cost
estimates are offset by savings from the
normal air and uncoupling system upkeep.

(4) Electro-pneumatic control system would
replace mechanical air valve control and
save $600 in system 1-2,

(5) Electro-pneumatic control system would
replace mechanical air valve control and
save $70 in system 1-2.
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TABLE 6-5.-PRELIMINARY COST ESTIMATE

T
mﬁ:ﬁz CONCEPT IDENTIFICATION
309 Basic semirigid, spread claw coupler system with draft
gear and uncoupling levers.

503a | Integral air connection system within coupler with:
45a Double concentric compressible rubber seals.

309 Pivoted rear removal of air connection assembly.
22 Automatic air valve control (mechanical).

318 0.R.E.II cross beam centering device with:
25 Vertical spring carrier system.- .

- Air control system (tap off air brake line).

503a | Lubrication fittings

674 Remote uncoupling button at side of car.

391 Air cylinder release of locking block.
22 Air hose/glad hand connection (relocate).

301a | Coupler head interchange adapter (assume one/car)

Total cost estimates(l) per car:
Basic system equipment '
Installation

Total costs

Notes: . (1) All costs are estimated based on constant
1975 dollars.

(2) All costs are in addition to the costs for
a basic car system including the standard
type "E" coupler and draft gear system
(including wide mouth bell housings as
required for long cars).

(3) These maintenance and replacement cost
estimates are in addition to the basic costs
for the type "E" coupler system but are
offset by savings from the normal air and
uncoupling system upkeep.

(4) No. Increase. :




FOR CANDIDATE COUPLING SYSTEM 2-1

COST ESTIMATES(1) PER CAR SYSTEM

INITIAL SYSTEM COSTS

CONTINUING
ANNUAL ESTIMATED

REMARKS
(ESTIMATED AVERAGE

WITH MODIFY MAINTENANCE AND REPLACEMENT LIFE)
NEW CAR OLD CAR REPLACEMENT COST
DOLLARS(2) [ DOLLARS(2) DOLLARS( 3)
‘ (Estimate six years for
40 40 20 locking hardware,
remainder same as "E")
150 150 30 (Estimate eight years)
600 600 60 gEst:imate 12 years)
120 120 30 Estimate six years)
300 300 35 (Estimate 20 years)
50 50 20 (Maintenance at six-
month intervals)
40 40 10 (Estimate ten years
200 200 30 Estimate ten years
50 50 N.I.(4) Same as '"E"
250 250 0 Six years for locking
hardware 2 remainder
same as "E'")
1,800 1,800 245
465 930 =
2,265 2.730 243
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TABLE 6-6.-PRELIMINARY COST ESTIMATE FOR CANDIDATE COUPLING SYSTEM 2-2

COST ESTIMATES(l) PER CAR SYSTEM

CONCEPT’ . INITIAL SYSTEM COSTS - CONTINUING REMARKS
NUMBER CONCEPT IDENTIFICATION. ANNUAL ESTIMATED (ESTIMATED AVERAGE
WITH MODIFY MAINTENANCE AND REPLACEMENT LIFE)
NEW. CAR OLD CAR REPLACEMENT COST
‘| DOLLARS (2) | DOLLARS(2) DOLLARS(3)
254 Electro-pneumatic servo control system at each coupler. 1,600(4) | 1,600(4&) 200(5) (Estimate ten years)
36 Electrical connector system integral (located within ’ o
coupler head) with: . ’ 500 500 100 (Estimate six years)
450a Six-eight butt face, spring loaded, rotating contacts. , .
516b Silver-plated contacts and mechanical back-up.
309 Maintenance removal potential.
516b Environmental sealing gasket. .
1200 Alr piston sequencing of contactors after mating. 200 200 30 (Estimate ten years)
301b | Environmental cover removed pneumatically after mating, with: 400 400 140 (Estimate four years)
36 Nylon hinges. - ’ . .
516b Plastic cover insulators. : _ .
452 Electronic, solid state, multiplexing sensing and control 1,500 1,500 275 (Estimate six-eight
system. ] ' years)
- Intra-car electrical conduit system. ‘125 125 _5 (Estimate 20 years)
Total cost estimates(l) per car: ! L .
Basic system equipment 4,325 , 4,325 750 P
. Installation 575 1,150 -
- Total costs 4,900 2,475 150
Notes: (1) All costs are estimated based on constant

1975 dollars.

All costs are in addition to the costs for

a basic- car system including the standard

type "E" coupler and draft gear system
(including wide mouth bell housings as
‘required for long cars).

These maintenance and replacement cost
estimates are in addition to the basic costs
for the type "E" coupler system but are
offset by savings from the normal air and
uncoupling system upkeep.

Electro-pneumatic control system would replace
mechanical air valve control and save $600 in
system 2-1. )
Electro-pneumatic control system would replace
mechanical air valve control and save $60 in
system 2-1. )

2)

3)

4)

)
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TABLE 6-7.-PRELIMINARY COST ESTIMATE

CONCEPT
NUMBER CONCEPT IDENTIFICATION
9 Basic rigid, flat face, hinged hook coupler system with
draft gear and uncoupling levers.
9 Integral air connection system
22 Automatic air valve control (mechanical).
31b | Coupler positioning device (hydraulic).
25 Vertical spring carrier system.
503a | Lubrication fittings
- Alr control system (tap off ailr brake line).
674 Remote uncoupling button at side of car.
391 Air cylinder release of locking block.
22 Air hose/glad hand connection (relocate).
9 Coupler head interchange adapter (assume one/car).

Total cost estimates(l) per car:
Basic system equipment
Installation

Total costs

Notes: (1) All costs are estimated based on constant
1975 dollars.

(2) All costs are in addition to the costs for
a basic car system including the standard
type "E" coupler and draft gear system
(including wide mouth bell housings as
required for long cars).

(3) These maintenance and replacement cost
estimates are in addition to the basic costs
for the type "E" coupler system but are
offgset by savings from the normal air and
uncoupling system upkeep.

(4) No increase.




FOR CANDIDATE COUPLING SYSTEM 3-1

COST ESTIMATES(1) PER CAR SYSTEM

INITIAL SYSTEM COSTS

CONTINUING
ANNUAL ESTIMATED

REMARKS
(ESTIMATED AVERAGE

WITH MODIFY MAINTENANCE AND REPLACEMENT 'LIFE) -
NEW CAR OLD CAR REPLACEMENT COST
DOLLARS (2) | DOLLARS(2) - DOLLARS(3)
. (Estimate six years for
285 285 40 locking hardware,
) remainder same as “E")
100 100 25 (Estimate eight years)
600 600 60 gEstimate 12 years
2,000 2,000. 200 - Estimate 12 years
120 120 30 Estimate six years)
50 50 20 Maintenance at six-
month intervals) .
300 300 35 (Estimate 20 years)
40 40 10 §Estimat:e ten years;
200 200 30 Estimate ten years
50 50 N.I.(4) 2Same as "E"
250 250 10 Six year estimate for -
locking hardware,
remainder same as "E")
3,995 3,995 460
465 935 -
4,460 4,930 460




TABLE 6-8.-PRELIMINARY COST ESTIMATE FOR CANDIDATE COliPLING SYSTEM 3-2

Py
)

COST ESTIMATES(1) _PER CAR SYSTEM.

CONCEPT INITIAL SYSTEM COSTS CONTINUING:

SaT

' REMARKS
NUMBER CONCEPT IDENTIFICATION ANNUAL ESTIMATED (ESTIMATED AVERAGE
WITH - MODIFY - MAINTENANCE "AND' REPLACEMENT LIFE)
NEW CAR - OLD' CAR REPLACEMENT COST ; N
DOLLARS(2) | DOLLARS(2) | .* DOLLARS(3) S
254 Electro-pneumatic servo control system at each coupler. 1,600(4) 1,600(4) : +200(5), (Estimate ten 'years)
9 Electrical connector system integral (located below ' o R o : "
coupler head) with: 1,000 - 1,000 - - 300 . (Estimate four years)
450a 58-100 butt face, spring loaded, rotating contacts. T oo "
516a Silver-plated contacts and mechanical back-up. o
254 Maintenance removal potential. .
516b Environmental sealing gasket. . . EE . X , ‘
254 Alr piston sequencing of contactors after mating. 200 200 : . 30 . (Estimate ten 'years)
301b Environmental cover removed pneumatically after mating, N
- | with: 500 500 . “ :235 (Estimate three years)
36 Nylon hinges - o '
516b Plastic cover insulators. .
452 Electronic, solid state, multiplexing sensing and . oo ' (Estimate six-eight
control system. 1,500 - 1,500 . T 275 years)
- Intra-car electrical condult system. 125 125 -} 5. (Estimate 20 years)
Total cost estimates(l) per car: i . R .
Basic system equipment 4,925 4,925 . 1,045
Installation 650 . 1,300 - . -
Total costs 2,575 6,225 - 1,045

Notes: (1) All costs are estimated based on constant
1975 dollars.

(2) All costs are in addition to the costs for
a basic car system including the standard
type "E" coupler and draft gear system
(including wide mouth bell housings as
required for long cars).

(3) These maintenance and replacement cost
estimates are in addition to the basic costs . - g '
for the type "E" coupler system but are - P K :
offset by savings from the normal air and . e
uncoupling system upkeep.

(4) Electro-pneumatic countrol system would replacel
mechanical air valve control and save $600 in
system 3-1. ;

(5) Electro-pneumatic control system would replace]
mechanical air valve control and save $60 in
system 3-1.




4) Remarks (estimated average replacement life)

~ The cost data from these eight tables are summarized in :
Tables 6-9 through 6-11. These tables list a summary of the three
‘cost estimates for each of the three Candidate Coupling Systems
as applicable to an "average" car. These system cost summaries
are compared by the cumulative increasing costs asSociated with
increasing automation and greater'improVements brought about by
three primary subsystem groupings. These groupings are:
" 1) Improvements in mechanical coupling and uncoupling.

2) Improvemehts for automatic air éonneqtion and valve
control. , ' S

3) : Improvements for full electropneumatic'control.
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‘- TABLE 6-9.-SUMMARY OF COST ESTIMATES(1) FOR .CANDIDATE COUPLING SYSTEMS INSTALLED ON AN "AVERAGE" (2) NEW CAR
el - e 4 ;

PN

‘PRIMARY - TMPROVEMENTS ACCOMPLISHED
BY CANDIDATE COUPLING:SYSTEMS

SYSTEM 1 -

SYSTEM 2 -

SYSTEM 3 .

TOTALLY COMPATIBLE
WITH “E" SYSTEM

NONCOMPATIBLE SEMIRIGID,

SPREAD CLAW SYSTEM

NONCOMPATIBLE RIGID,

FLAT FACED SYSTEM

SUBSYSTEM
€osT,
DOLLARS(1)

CUMULATIVE

SYSTEM COST,

DOLLARs(i) (3)

SUBSYSTEM
COST,
DOLLARS(1)

CUMULATIVE
SYSTEM COST,
DOLLARS(1)(3)

SUBSYSTEM
COST,
DOLLARS(1)

CUMULATIVE
SYSTEM COST,
DOLLARS(1)(3)

1. Mechanical COugling and Uncoupling.
Increagse Gathéring Range
"Rnuckle'" Always Open
Coupler Interlock and Entrapment
Centering/Positioning of Coupler
Reduced Free Slack

2. Automatic Air Connection.and Valve Control:
Automatic Air Connection with Coupling
Automatic Mechanical Air Valve Operation
Push ‘Button Uncoupling from Side of Car
Automatic- Train Brake Control at Uncoupling

3. Full Electro-Pneumatic. Control:

Automatic Disengagement of , Positioning
at Coupling

Remote Uhcoupling Capability
Time Delay Brake Setting at Uncoupling
Automatic Electrical Conmection at Coupling
Train Condition Sensing Capability
Multiplexing Control from Locomotive

338

1,990

- 4,800

2,328

6,528

1 and 2 are
combined into
one system

2,265

4,900 -

2,265

“

. 6,565

1 and 2 are
¢ombined into
one system

4,460

5,575

4,460

- 9,435

Notes: (1
2
3

All costs are estimated based on constant 1975 dollars. o
"Averdge" car assumes a mix of 95% short cars and 5% long cars.
Cumulative system costs assume that all modifications would be done

v

simultaneously and include reductions for some redundant subsystems.
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TABLE 6-10.‘-SUMMARY OF COST ESTIMATES(1l) FOR CANDIDATE COUPLING SYSTEMS INSTALLED AS A MODIFICATION TO AN "AVERAGE''(2) CAR

" SYSTEM 1 - ‘
TOTALLY COMPATIBLE
WITH “E" SYSTEM

SYSTEM 2 - .
NONCOMPATIBLE SEMIRIGID, .
SPREAD CLAW SYSTEM

SYSTEM 3. -
NONCOMPATIBLE RIGID,
FLAT FACED SYSTEM

; SUBSYSTEM | CUMULATIVE ' SUBSYSTEM CUMULATIVE SUBSYSTEM CUMULATIVE
PRIMARY IMPROVEMENTS ACCOMPLISHED COST, SYSTEM COST, COST, SYSTEM COST, COST, .| SYSTEM COST,
BY CANDIDATE COUPLING SYSTEMS DOLLARS (1) | DOLLARS(1)(3) DOLLARS(1) - DOLLA.RS(I)(3) DOLLARS (1) DOLLARS(I)(3)
| ;
1. Mechanical Cougling and Uncoupling: "398 - 1 and 2 are - 1 and 2 are -
Increase Gathering Range combined into combined into
"Knuckle" Always Open one system one system
Coupler Interlock and Entrapment
Centering/Positioning of Couplex A
-Reduced Free Slack
2. Automatic Air Conmection and Valve Control: 2,490 2,888 2,730 - 2,730 4,930 4,930
Automatic Air Comnection with Coupling '
Automatic Mechanical Aix Valve Operation
Push Button Uncoupling from Side of Car
Automatic Train Brake Control at Uncoupling .
3. Full Electro-Pneumatic Control: 5,375 7,663 5,475 7,605 6,225 10,555

Automatic Disengagement of Positioning
at Coupling
Remote Uncoupling Capability
- Time Delay Brake Setting at Uncoupling
Automatic Elect:rical Connection at Coupling
Train Condition Sensing Capability
Multiplexing Control from Locomotive

Notes: 1
2
3

All costs are estimated based on constant 1975 dollars. .
""Average' car assumes a mix of 957 short cars and 57 long cars.
Cumulative system costs assume that all modifications would be done

simltaneously and include reductions for some redundant subsystems.




TABLE 6-11.-SUMMARY OF COST ESTIMATES(l) FOR CONTINUING ANNUAL MAINTENANCE OF CANDIDATE COUPLING SYSTEMS INSTALLED .ON AN "AVERAGE"(2) CAR

SYSTEM 1.. 3
TOTALLY COMPATIBLE
"WITH "E" SYSTEM

SYSTEM 2 -
NONCOMPATIBLE SEMIRIGID,
SPREAD CLAW SYSTEM

. SYSTEM 3 -
NONCOMPATIBLE RIGID,
FLAT FACED SYSTEM

691

PRIMARY IMPROVEMENTS ACCOMPLISHED
BY CANDIDATE COUPLING SYSTEMS ’

" SUBSYSTEM
COST,
_DOLLARS(1)

CUMULATIVE
DOLLARS(L)(3)

SYSTEM COST, |

" SUBSYSTEM
" €0ST, -
“DOLLARS (1)

CUMULATIVE
SYSTEM COST,
DOLLARS(1)(3)

SUBSYSTEM
COST,
DOLLARS(1)

CUMULATIVE
SYSTEM COST,
DOLLARS(l)(S)

Mechanical Cougling and 'Uncoupling:
Increase Gathering Range -
"Knuckle' Always Open .

Coupler Interlock and Entrapment
Centering/Positioning of Coupler
Reduced Free Slack .

AutomaticvAir.Connectioﬁaand Valve Control: -
Automatic Air Connection with Coupling
‘Automatic Mechanical Air Valve Operation
Push Button Uncoupling from Side of Car
Automatic Train Brake Control at Uncoupling

Full Electro-Pneumatic Control-

Automatic Disengagement of Positioning
at Coupling -

Remote Uncoupling Capability
Time Delay Brake Setting at Uncoupling
Automatic Electrical Connection at Coupling
Train Condition Sensing Capability
Multiplexing Control from Locomotive

52

230

910

%

282

1,122

1 and 2 are

combined into
one system

245

750

245

935

1 and 2 are

combined into
system

460

1,045

460

1,445

All costs are estimated based on constant 1975 dollars.

“Average' car agsumes a mix of 95% short cars and 5% long cars.
Cumilative system costs assume . that all modifications would be done
simultaneously and include reductions for some redundant. subsystems. -

Notes: (1
2
3



7. DEVELOPMENT RECOMMENDATIONS
7.1 COUPLING CONCEPTS PROGRAM REVIEW

It is desirable to place the various elements of the pro-
g: am for assessment of automatic coupling cdncepts into proper
perspective. To accomplish this end, a restatement should be
made of the fundamental ideas used to determine Candidate
Coupling Systeﬁs.

7.1.1 System Automation Versus Capabilities

Performance capabilities of automatic coupler systems
are inherently associated with the degree of automation and
complexity of the system. In the initial stages of increas-
ing automatioh, improved system capabilities can be implemented
without increasing the inter-car connections beyond the coupler
and single airline system. - On the other hand, éome more complex
degrees of automation cannot be accomplished without the addi-
tion of a éomblex inter-car control system and/or individual car
logic systems. The changes required for this latter system are
both technically complex and very costly as compared to those
elements of automation which can be achieved within the present
inter-car system limitations.

Increaséd coupling capabilities which can be accomplished
within the framework of the present inter-car connection system
include: - A '

1) Consistent automatic coupling of cars (to achieve
effective coupling, it is required to have greater coupler gath-
ering range, some form of automatic centering or positioning,
and a means of automatically interlockihg the coupled units).
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- 2) Prov1s1on for automatlcally leav1ng the coupler

1n the "knuckle open" pos1t10n at the time of ‘uncoupling (thls
requlres prov151on of a sprlng loaded system wh1ch will automa-
tically open and maintain open the knuckle after coup11ng pres-
sure is released).

3) Automat1c connect1on of a1rl1ne prov1ded by an air
connect1on system which is attached to or an 1ntegral part
of the coupler head so that air connection is made 51mu1taneously
with the mechanical coupllng) ‘
‘ 4) Automat1c operatlon of the angle cock valve (achlev-
able as part of a mechanlcal or pneumatlc control system associated
with the coupling of air connector and operatlon of the car’ un—
coupllng 1ever) ) ' ,‘4 _ _'
' 5) Automatlc appllcat1on of car brakes if an acc1denta1
uncoupllng occurs (1nherent w1th the present a1r11ne brake
control system andpcan be_assoclated with the controls of the
automatic air valve system noted in 4 abové). . h S

The following 1ncreased coupllng sy_tem capab111t1es are
assoc1ated only w1th the ava1lab111ty of a more h1gh1y automated
inter-car connect1on system:

l) Remote uncoupl1ng control of any car in the tra1n (th1s
requ1res a multi-channel inter-car electr1cal control system
and/or 1nd1v1dua1 car electr1cal loglc and pneumatlc actuatlon
systems) o

2) Control of brakes on a portlon of the tra1n (th1s
requires the complex 1nter-car connection system and 1nd1v1dual
car loglc systems as well as the necessary pneumat1c controls
‘requ1red to remotely actuate brake valves)

3) Tra1n sens1ng systems (thls requlres an extens1ve 1nter-'d
‘car electr1ca1 connect1on system as well as the requlred car
«sensory and transmission systems) ‘
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7.1.2 Summary of Capabilities of Candidate Coupling Systems

The detailed listing of capabilities, advantages and disad-
vantages of each candidate coupling system was included in Sec-
tion 5. A brief summary of the capabilities of each system
follows:

1) System 1 - Compatible "Free Knuckle" System

(a) Has the primary advanfage of’being'totally compa-=
tible with all freight cars currently in the U.S.Vrail—freight '
‘system. The‘primary capabilities of the basic Systems 1-1A
and 1-1B include: increased gathering range, knuckle open cap-
abiliﬁy and coupler entrapment and interlock features, thus over-
coming the major mechanical deficiencies‘in the present Type "E"
system. _

(b) System change 1-2 adds the automatic air connec-
tion and automatic brake valve control as a mechanical function
of the‘coupling and uncoupling-procesges. These features over-
come the most critical safety needs relating to the necessity of
a trainman going between cars to complete‘the air connection
system or to p;épare cars for proper coupling.

! (c) System Chapge 1-3 adds the capability of remote
control by the additional electropneumatic and electronic 4
control systems.. This latter'feature'embodies the long-range
potential‘for complete sensing and control of train operations
from the locomotive or from some external control point. This
system is limited to approximately 6-8 electrical contacts in
the automatic electrical connector.

2) System 2 - Noncompatible, Semirigid, Spread-Claw,
Hinged Hook System

(a) The primary advantages in this system are the very
wide gathering range which it offers. A\ruggéd and proven system
2-1 includes an integra1 air connection coupling which is pro-
tected within the face of the gathering claws of the coupler.
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This protection feature is the ‘best of the three systems in that
it offers significant mechanical and environmental protection to
the automatic air connection face.  Sinceé the automatic air
connector unit represents a most significant and critical feature
in the train operating sedquence, candidate system 2 offers a
particular and unique advantage in this respect.

(b) System Change number 2-2 is limited, similar ‘to -
System Change 1-3, to approximately 6-8 electrical contacts which
can be readily added to the.system for the final step involving
electrical sensing and control circuits.

3) System 3 - Noncompatlble, Rigid, Flat-Face, Hlnged

Hook/Funnel System : .

(a) The ba51c coupler System 3-1- contalns the unlque
edvantage of belng ‘a totally rigid system ‘which glves an- excep-
'tlonally stable platform for attachlng air or-eélectrical con— -
nectors. This advantdge is accompanled by the -disadvantage of
a heavy coupler unit which requires a significant amount of machin-
ing to achieve the slack-free characteristic and which likewise
requires a critical positioning control in order-to prevent
oblique coupling forces from damaging the coupler head faces.
The primary advantages of the basic system are 'its increased
gathering range, "knuckle open™ capability, rigid interlecking of
mated couplers and an integral air connection system. ’

(b) System Change- :3-2 adds the capability for a large
number (50- 100) of electrlcal contacts as part of an electro—?“

1

pneumatlc control system.*~'
7.2 "LIMITS FOR ADVA“'NC'ED_ ‘COUPLER SYSTEM APPLICATION
There are many’ areas - in the rail -car fleet where none (or-

very 11tt1e) ‘of 'the operatlng problems mentioned in Section 2

are encountered. In‘partlcular, in some unit train situations
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the coupled cars essentially remain as an intact unit for extend-
ed periods of time. The same is true for other specific dedi-
cated service trains hauling such basi¢ commodities as grain.

For this type of application, there is such a small potential

for any economic gain from improved operations or for improved
safety, that a change to any other advanced coupler system

would not have a high priority.

Unit trains set aside for dedicated service operation re-
present a sizable portion of business of several freight rail
lines. Moreover, this type of dedicated service is anticipated
to increase for these particular applications in the future.

The application potential in the immediate future for any
of the advanced coupler systems noted in Section 5 above is
therefore considered to be applicable only to the so called
"average car."

7.3 DEVELOPMENT PLAN

The most fundamental decision must be that of choosing be-
tween a fully compatible system (System 1) and a noncompatible
system (Systems 2 or 3). This decision must be based on an
analysis of rail freight operations as impacted by the various
elements of each system. The listed system advantages and capa-
bilities should be fit into the operating model to determine
the potentiai economic savings and/or safety improvements ex-
pected to accrue from each concept. The total -of these poten-
tial savings and the imputed value of safety improvements could
then be compared to the estimated system costs.
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7.3.1 Electro—Pneumatic Control System

The basic operat1onal model analys1s will determine if the:
'fpotentlal advantages of the full electropneumat1c system outwelgh
the cost and complexlty d1sadvantages. The next de01s1on relates
to the amount of sen51ng wh1ch mlght be requlred 1n the ultlmate
system.

If only a few sens1ng s1gna1s are deS1red the smaller‘
number of circuits in Systems 1-3 or 2- -2 would be adequate.: lf
a large number of circuits is desired, the capab111t1es of System
3-2 are superlor. As ‘an alternate to a large number of inter-
car electr1ca1 c1rcu1ts, the m1crowave/a1ternator/battery system,
Concept 450b, could be cons1dered as app11cable for any of the
systems.’

If a m1crowave control system were used, it would'add some

u”system components and delete some. Spec1f1cally, the add1t1on

of an alternator battery un1t to each car would delete the need
for an 1nter -car electrlcal connectlon _system. The net result
‘1s an est1mated 1ncrease in overall cost of $450 per "average"
‘car. The net cost increase’ 1s.not great when compared to the
overall cost for the total electropneumatic control system-
1-3, 2-2, or 3-2,

It is not belleved fea31b1e, however, to interject direct
m1crowave rece1v1ng 1nto 1nd1v1dual car un1ts because this would
requlre an 1ndependent power system to be avallable in each car
with the attendant unreallstlc requ1rements for maintenance of
battery power in uncontrolled freight car storage and standby
conditions. With the availability of the locomotiye engineer"
and the electronic mu1t1plexed sen51ng and control system in
the locomotlve, 1t is believed more feasible to ut111ze ‘the
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engineer and his control system as the contact point betwen the
train and any de51red external program 1nput.

Therefore, the use of either System 1 or 2‘wou1d effectively
preclude the possibility of a large number of sensing circuits.
It is realized, however, that future multiplexing advancements
nay permit (and a change'in regulations may allow) an unlimited
number of sensing circuits transmitted over only two or three :
electrical connections. This possibility makes the smaller
number of c1rcu1ts (and cost) of system 1 or 2 appear the most
logical of the candldate electrical system p0551b111t1es.

If the lesser number of electrical contacts is determined
to be acceptable, either system 1 or 2 is preferred from a
- cost standpoint. The choice between these two must be made ”V
almost solely on the basis of the relative importance of the
two factors:

1) System 1 - advantage of total compatlbility with the pre—
sent system couplers w1th no coupler head 1nterchange adapter'
required during any changeover process. '

2) System 2 - advantage of greater strength and ruggedness,
built-in mechanical protection for air- and electrical connectors
and larger natural gathering range.

7.3.2 Specific System Considerations

' In the engineering analysis effort conducted during this
study, several areas were noted which should be listed for spe-
cific con51deration. " These include:
7.3.2.1 Compatible system 1

Sub-system 1-1A proposes the use of a modified Type "E™
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coupler w1th a top and bottom shelf as opposed to sub—system

1- 1B, which proposes the use of a modified Type "F" coupler

with a top shelf. This combination represents the best poss1b1e
situation for obta1n1ng the desired operatlonal 1mprovements

w1th the least costly overall system.

The 51ngle deterrent to the proposed systems may be
the ab111ty of a s1ngle air connector system to operate effec—
tively w1th both coupler systems. The cost’ advantages to the"
proposed systems are so great that every effort should be ex-
tended to achieve a successful development of the one "univer—
sal" air connector system.

7.3.2.2 Add-On Air Connector

One of the more critical elements inlthe CompatihleASystemf
1 is the add-on air connector (Concept 22 or 502¢c). This'system
’has not been proven to be fully capable of gather1ng and seat1ng
and ma1nta1n1ng a reliable seal under all poss1b1e condltlons
with two Type "E" couplers. Even with the addition of the ~
top and bottom shelves (Concept 54), there is still a poss1b111ty
for vertical sl1ppage of’ approx1mately 6 inches between two
mated Type wg" couplers. Prel1m1nary data indicate that current
a1r connector de51gns may have a limit of approximately 5.5
inches of vertical travel for reliable malntenance of the a1r'
seal. It should be recogn1zed that these’ capab1l1t1es must '

be reconc1led early 1n the system development program.

The addition of an automatic'air connector System is
so important to improvements in switching operations and safety
that it might be well to limit the vertical movement between
mated Type "E" couplers. This limit could be achieved by loca-
tion of the top and bottom shelves with only a nominal decrease
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in vertical_curve negotiability of standard cars. This poten-
tial should be subject to a detailed technical analysis early
in the program. ‘ ' )

The importance of the air connector system is such that
it should be covered by a seperate development specification.
Given in Appendix G is a Preliminary Development Specification
For Automatic Train Air Line Connector. This preliminary
specification addresses itself to both general requirementsfand
specific airline and connection provisions. It is given as a

preliminary document covering details reviewed in this~study.
7.3.2.3 Centering and Positioning

The addition of centering and/or positioning devices
adds a 51gn1f1cant cost to each coupler system as noted in.
‘the Section 6 costs for subsystems 1-1B, 2-1, and 3-1. These
dev1ces, however, offer the potential for a significant decrease
in coupler bypasses with an associated 1ncrease in operating
safety and decrease in maintenance costs.

It has been estimeted that positiOning devices on long
cars would decrease bypasses by 80 to 90 percent By increasing
the coupler lateral gathering range (Concepts 501 502a, 309, or
9), the decrease should be even greater. Railroad users have
noted an "average" of $800 cost to repair a car end every 4 to 5
years solely as the result of bypass damage. Thus,'the addi-
tion of positioning devices (and coupler gathering range in-
creases) has the potential for saving $140 to $150 per year in
addition to increasing operetional safety.
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7.3.2.4 Environmental Covers

The use of an environmental protective cover (over the
electrical connectors) has been set a51de for a separate cost
estlmate in Sectlon 6 for subsystems 1-3, 2-2, and 3-2. The
use of such a cover has strong ‘supporters and critics among
the railroad ‘technical community. The majority opinion seems
to be opposed to the covers as offering an unnecessary environ-
mental protectlon while addlng an expensive and hlghly unrellable
componént. Unless ‘a new techn1ca1 breakthrough is made to -
achieve a reliable cover system, the Study Team recommends '
that this element be’ deleted from the proposed Candldate Coupllng
"Systems. : ’ Crel e

7.3.2.5 Train-Coupler Dynamics

During the engineering analysis of significant coupler
concepts, in several instances it was noted that a potential
problem exists with the possibility of a harmonic situation
being set up within'a portion of the concept apparatus (e.g.,
within a chain linkage system of a positioning device). This
same harmonic situation could be encountered in other coupling
concepts as a function of the chain reaction'between'coupied
cars. It is generally accepted that railroads which run mainly
- trains of homogeneous cars with the Same or ‘similar commodities
on the same basic road system at the same basic speed, will
have a greater potential for problems in resonance or harmonics
between cars than will be the case with 'trains carrying mixed
cargo. Since’'no data are available to determine these parameters,
for purposes of this engineering analysis, no consideration
has been given to the potential problem of inter-car resonance
or harmonics. Tests to develop these data should be included
in the final acceptance program for any new coupling system.
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7.3.2.6 General Considerations

The development program directed toward improvement in
the coupler system should include a secondary study. relating
to the impact on rail car trucks and other rail car components.
It is entirely\feasible to assume that significant improvements
in gathering range or reduced contour angling of a coupler
head may have a deleterious impact on the ability of the'draft
_gear or other supporting mechanism to contain the additional
coupling forces which may be4imposed upon them. As has been'
previously noted, the Type "F" interlocking coupler head (Concept
. '428b) was found to have significant,gracking problems atAthe,
butt end of the shank, épparently brought about by the inqreased
'shank loading associated with tighter coupler interlock and
reduced contour angling. This latter problem was not totally
expected with the introduction of the Type "F" coupler head
in long car service. Other, more dramatic improvements in
coupling capabilities may well result in secondary harm to
other adjacent car components. Therefore, a secondary impact
study should be initiated‘coincidentvwith the final development
effort on a new coupler system. ' ‘

7.4 TIME SCHEDULE R

Considering the rudimentary state of the proposed candidate
coupling systems, it is not feasible to project‘realistic time
or éost schedules for either the development or field implemen¥
taﬁion_stages.. Given below, however, are some concepts and
~background concetning the potential tiﬁe schedules énd.implemen-
tation plan. ‘
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7.4.1 Development and Evaluation

The complete development cycle, up to the point of being
ready to start changeover to new coupler systems, may well
be 10 to 12 -years duration. This cycle might generally be
.composed of the following elements (ahd ranges of anticipated
completion times): - ‘

1) Finalization of design concepts: 1 to 1-1/2 years.

2) Establishment of basic design specifications in keeping
- with AAR and governmental standards:  1/2 ‘to 1-1/2 years. ’

3) Completion of hardware development as required to
meet final specifications: 1 to 2 years.

4) Production of acceptable pilot test units by hard-
"ware suppliers: "1/2 year. T

5). AAR qualification test program for competing sup-
plier units: 2 to 4 years. (Note - Earlier engineering proto-
type tests conducted in the mid 1930's by the AAR required 4
“years for testing and tabulation of the data.)

6) Field testing in various railroad environments” to
"debug" final hardware designs and for suppliers to develop
reliébility confidence that is required to accept ultimate
product liability requirements: 3 to 5 years. (Included within
this time frame is the time required for the government and/or
railroads to develop total quantity needs and delivery require-
ments as ‘necessary to establish ultimate production contract
details.) . '

7) Establishment of .production facilities, tooling .and.
materials as necessary to begin the required deliveries: 1/2
to 2 years. '

7.4.2 ‘Field Implementation

It is recognized that the changeover for any new
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coupler system will involve a lengthy time cycle. The last

major change by U.S. Railroads to the Type "D" coupler system

was completed in 1916 after approximately 23 years in the change-
over process. In Japan, a total of 8 years was spent in planning
and logistics preparation in order to make a.changeover of

46,000 railroad dars during one day in 1925. The U.S.S.R. spent
over 10 years in planning. and material.preparafion plus 22 years
to complete the changeover to.the SA-3 coupler system in 1957.
Even discounfing 10 years lost for World War II, over 10 years
time was used in a changeover involving significantly less than
1 million cars. | '

It is thus anticipated that a lengthy changeover cycle will
be required for full introduction of a new céupler system. The
economics of excess inventory and mulfiplicity of handling equip-

ment alone would tend to rule out a precipitous changeover period.

A complete logistics study should be made to determine the
. most economical changeover rate which would achieve the optimum
balance of minimum inventory and equipment and minimum lost

operational time from use of mixed systems.
7.4.2.1 Conversion ‘Sequence

The application of any new coupling system to the entire
general freight system woulé involve a process of sequentially
converting different segments of the cars on each rail line.

This general sequence might logically be accomplishéd as follows:

1) Each railroad's own cars which are most often pre-
blocked and used aé grouped units within trains. Conversion of
these cars would have the greatest impact for savings to each

railroad.
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2) Cars dedicated for unit train service. Unit trains are
subject to the most frequent service and thus are subject to-
the greatest number of coupling sequences (as a group). Such
unit train cars would represent the next largest group for
potential savings after change to-the new coupler system.

' 3) Cars subjeét to major repair. involving couplers;‘ Such
cars would be readily éubject to completion of the conversion

program with minimum disruption of total service.

It is recognized, of course, that all new purchased cars
should be equipped with the new coupler system. Such new car
purchases would be coincident with the three change sequences

noted above.
7.4.2.2. Automatic Air Connection System

- A two~stage introduction of the add-on air connection
system would appear to offer the most economical phase-in

plan.

In the first stadge, the mechanical air connector
(Concept 22 or 502c) would be added together with a train air-
line valve ‘which- could be.operated manually from éither-side of
the car. The standard angle cock and air hose/glad hand.would be
moved to the other side of the coupler to allow for a regular
coupling sequence with nonequippedfcars.w

In the second stage of the changeover, the.required air.
control system would be added and the remainder of the sys-—
tem for automatic air valve operation (Concept 22) would be’
installed. The installation of the remote uncoupling button.
(Concept 674) and the.hydraulic uncoupling operating mechanism -
(Concept 943) could be deferred for. a third stage modification
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should the development of these items lag that of the basic air
connector system.

This two-stage introduction approach would provide for
the minimum amount of expenditure in the initial stages of ap-
plication of an automatic coupling system and would provide some
considerable benefit in the elimination of the need to couple
~ hoses between equipped cars. The second stage of applying the
valves could be delayed until all cars considered for automatic
coupling are equipped with the train line connector.

7.5 RELIABILITY OF CANDIDATE COUPLING SYSTEMS

Virtually all of the eleﬁents of the coupling systems noted
in Section 5 above are composed of concepts which are, at best,
in the advanced developmént stage. As such, the concepts are
generally devoid of any associated user data required to predict
the ultimate reliability of the concept in actual rail freight
service. Some concepts, such as the coupler knuckle contour
change (Concepts 501 or 502a), represént such a basic design
improvement that it can be predicted with assurance that the
overall system reliability will not be compromised by adding
this concept in any manner from that available with the present
"E" coupler system. On the other hand, such cohcepts as the
multiplexing electronic control system (Concepts 452, 450a, or
387) represent engineering conceﬁts which have yet to be proven
under the rigors of rail freight service. For these, no usage
data are available to make a reliability prediction.

On balance, therefore, the development, engineering test,
- field test and manufacturer "field confidence test" must be.
completed before sufficient data will be available to predict
the overall reliability of any of the COuplef‘systems.
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Once this basic coupllng system rellablllty has been es-
.tabllshed,"lt is suggested that an analysis will be required to’
equate the cost of the coupling system versus the rellablllty
and ‘the labor sav1ngs wh1ch that level of re11ab111ty ‘représents.
It is concelvable that some elements of the final coupllng sys-
tem w111 ‘be requlred to have a redundant (or parallel operating)
system 1n order to achieve the best possible trade- off of basic
system cost versus total system reliability. Such could well
be the case for such 1tems as valves relatlng to proper func-
tioning of air brakes in that. this area must be almost totally
reliaole'asfa system in order to achieve the required level of
safety. o ' '

7.6 DOT/AAR’ MANAGEMENT OVERVIEW

For'tﬁe successful conversion to a new coupler system, -
close cooperation and open‘infOrmation channels will be needed
4among DOT,. AAR, and railroad industry suppliers’and users. Some
spec1f1c areas of management respon51b111ty would include the
follow1ng. ’ '

An early pronouncement should be made to.the railroad sup--
plier community as to ‘the potential for production business
which could result from the pfoposed coupler change program. '
A clear message was received from this group that they will re-

. quire a positivé‘Statement on the future market potential as a
-ireqﬁisite to‘committing the ‘funds needed to complete new designs.

“.A significant reason why niew developments have not been
fforthcoming has been the reluctance of industry suppliers to
market:a new product without an overwhelming evidence of -test
results proving the ultimate safety and reliability of these -
prodncts. " The railroad industry market place has been such that
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price has been the primary consideration for purchase of any new
equipment such as a coupling system. This competitive situation
has.apparently not allowed the level or profitability to pro-

tect the industry suppliers against potential liability losses
should one of the new concepts prove to be less than fully
reliable. These factors contributed to the paucity of new coupling
concepts being offered for volume sales through the railréad
industries and should be considered in overall planning efforts
directed toward introduction of a new coupling system.

To aid in supplier development efforts, it is necessary
that specifications be changed or clarified as needed to define
the allowable variations for new coupler systems. This applies
‘ particularly to the area of allowable changes to air lines,
limitations on automatic air connectors, allowable_changés to
angle cock locations, etc. A concerted effort will be required
to oversee the timely processing of needed changes to rules,
regulations and specifications. ’

Engineering prototype tests should be conducted with full
cognizance from the Office of Safety of the Federal Railroad
Administration, designated committees of the DOT, designated
‘representatives of the cognizant railway unions, and designated
representatives of other interest groups (i.e., OSHA).

A detailed engineering analysis should be made by the cog-
nizant AAR technical groups to establish an agreed upon standard
for acceleration of the test schedules required to prove the
adequacy of any new coupler design concept. Reference should
be made on reliability testing techniques used by NASA in aero-
space development and as currently used by the EPA for such
items as automobile emission test programs. The accelerated
test programs should be. based on. the use of statistically chosen
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sample sizes and test parameters to achieve the greatest possi-
ble technical information in the least time while meetihg the
desired reliability and safety standards.
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APPENDIX A

GLOSSARY OF TERMS

Automatic¢ Coupler

Automatic Coupler

Automatic Lock Set

Bad Order Car

Bleed

Bowl

Buff

Center Sill

"Cock

Coupler

- Coupler, Type D

(Synonymous with Coupler in AAR
Terminology.)

(European Terminology) - Full mechan-
ical coupling upon contact; but re-
quire manual uncoupling.

The coupler knuckle is locked open

‘automatically at completion of the

uncoupling cycle.
A car which must be removed from a
departure train due to a need for

- repair.
‘A term commonly used for venting of

car air pressure.

The holding area for cars in a hump
switching yard after switching and
before train makeup.

Couplers being pushed together (train

‘slack bunched).

The main longitudinal member of the
underframe of a car.

A manually operated valve device

-used in air lines to permit or pre-

vent the flow of air.

An appliance for coupling cars or
locomotives together.

Adopted in 1916 by the Master Car
Builders Association (predecessor to
AAR) as the first standard coupler
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13)

14)

- 15)

-12) Coupler, Type cs

Coupler, Type E

Coupler, Type F

Coupler, Type H

in which the parts produced by all

manufacturers were completely inter-
changeable. ' »
(Controlled Slack Coupler), adopted

by AAR in 1956 for passenger service.
JIncorporates the safety interlocking

features and reduced free slack of
the Type H while using some standard
parts of Type E.

The AAR Standard Type "E" Coupler
design which was adopted as the stan-
dard design on American Railroads on
March 1, 1934.

An alternate coupler design adopted
on March 1, 1954 as an alternate for

-use on tank cars, hazardous cargo and

very long cars. Type F contains the
interlocking features of Type H, is
stronger than Type E and results in
52% less slack between coupler heads.

Also -known as the "AAR Tightlock Coup-
ler," an alternate coupler designed

for use on high speed passenger cars
and adopted for use on March 1, 1938.
This coupler improved the Type E de-
sign by having . less free slack and
an interlocking feature which allows
no vertical movement between adjoin-
ing couplers to reduce. potential for
car telescoping and jackknifing.
Also, the Type H has improved safety
characteristics in that it will sup-
port a free mated coupler which has
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16)

"17)

18)

19)

20)

21)

22)"

Contour

Angling

Capability

Coupler

lCouplef'

Device

Butt

Centering

Cbugler

Head

Coupler
Lock

Knuckle

 Cou9ler

Tock Set

Coupler

Position-

ing Device

detached from an adjacent car.
Tendency of coupler to angle outward
from the track center line as the

car is traveling around a curvé (us-
uaily expressed as the angle between
coupler centerlines of adjacent cars
at the time of coupling).’

The end of the coupler shank opposite
the head.

An afrangement(for maintaining the
cohpler nofmally in the cenfér line
of the car, but allowing it to move
to either side when a car is round-
ing a curve, whileAcOupled to another
car. ' :
That portion of the coupler which

" ‘houses the coupling mechanism.
‘The block which drops into position

when the knuckle closes and holds

it in place, preventing uncoupling.

A device by which the knuckle lock-
when lifted is held in a raised po-
sition until the knuckle is opened,
when it allows the lock to drop back
into position for automatically coup-

ling when the cars are brought

‘together.

Similar to Coupler Centering Device,
except that it is actuated from the
relative movement between the car

and trucks and maintains the coupler
toward the center line of the tracks.



23)

24)

25)

26)

27)
28)

29)

30)

-31)

32)

Coupler Shank

Coupler Yoke

Crossover

Departure Yard

DOT
Draft

Draft Gear

Draft Yoke

Draw Bar

‘Draw Bar Pull

The back end or body of a car coupler.
Also called coupler butt.

The yoke or strap that surrounds the
draft gear and is keyed to the end

of the coupler shank. Also called
Draft Yoke. '
Curved section of track coming into
and leaving a tangent (or straight)
section abruptly on opposite sides.
The yard area where air hose connec-
tions are made and outbound inspec-
tions performed prior to the train
departing.

U.S. Department of Transportation.
Couplers being held in tension or
being pulled apart (train slack out).
The name of that unit which forms

the connection between the coupler
rigging and the center sill. The
purpose of this unit is to receive
the shocks incidental to train move-
ments and coupling of cars, and cush-
ion the force of impact. The types
of draft gear now in use are known
as friction spring, rubber, and hy-
draulic.

" Synonymous with Coupler Yoke.

A term formerly used synonymously
with Coupler.

The force exerted on the coupler be-
tween the locomotive and the car
which is equal to the locomotive
tractive effort less the rolling
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' 37)

38)

39)

40)

Draw Head

Dummy Coupiing

Floating Sill

Followers

Freeislack

Fully Automatic

Coupler

Gathering'Raqgg

Glad Hand

resistance of the locomotive.

The head of an AAR automatic coupler,
exélusive of the'knuckle, knuckle

pin and lock.

A device designed to couple to an un-
used air hose to protect against
damage to the hose and coupling,

as well as preventing entrance of
foreign matter into the hose.
Synonymous with Sliding Sill.

Plates or blocks of metal placed

inside of the coupler yoke and bear-

ing against the ends of the draft
gear. Their function is to transmit
the stresses of compression to the
draft gear and the center sills.

The amount of unrestricted movement
(6r slack) resulting from accumula-
tion of clearances and wear between

coupled adjacent coupler knuckles,

exclusive of draft gear slack.

(European Technology) - Full mechan-
ical coupling upon contact with un-
coupling provisions not requiring
manual assist.

The amount of horizontal or vertical
distance from the coupler center line
within which the coupler will operate
properly when coupling.

The metal-end pieceé 6f the air hose

'couplings which are joined together

so that the air by which the brakes
are operated can pass from one
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48)

49)

Hose Coupling
Hump- Yard

Knuckle (Couplers)

Knuckle Pin
(Couplers)

Knuckle Thrower

Lateral Motion

Link and Pin

Lock Set

Manual Screw

Coupling

vehicle in a train to another. (Syn-
onymous with Hose Coupling.)
Synonymous with Glad Hand.

A switching (or classification) yard
in which a raised portion of track
(or hump) is used for uncoupling
cars, permitting individual cars to
coast downhill into the proper class-
ification tracks. '

The rotating coupling hook by means
of which coupling is effected.

The pin holding the knuckle in the

jaws of the coupler. Sometimes

_called pivot pin.

A device which throws the knuckle of
a car coupler open when the uncoup-
ling rigging‘(or lever) is operated.
The motion which takes place, cross-
wise of the track, of all car parts,
except the wheels and axles.

An old type of connection between
cars which employed a chain link and
a‘pin arrangement.

Unlocking the coupler knuckle as re-
quired for uncoupling (usually ‘by
unlatching the lock lifter mechanism
which holds the knuckle lock in the
faised position).

The coupling system presently em-
ployed in Europe. An eldhgated link
from one car is manually hooked over
a draw hook on the adjacent car.

The coupling ié then tightened up
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Mastéf Car Builders

Association

Mixed Coupling

Pivot Pin
"push-pulled" Car
Movement '

Rip Track

"Self-Aligning

Coupler

Shank (Coupler)
Head )

'Side ‘Buffers -

by hand by turning a coupling screw
at’ the base of the coupling link.
The predecessor organization to the
Association of American Railroads.

An adapter device which enables two

‘rail cars fitted with different -

types or styles of couplers to be

éoupled together.
Synonymous with Knuckle Pin.

The process of moving a car by other

‘means than a coupled connection

(i.e., hand pushing).

- An area of track set apart for re-
pair efforts on cars.
‘A coupler which has a tapered shank

rather than a straight shank to pre-
vent the jackknifing of cars.

That part of a coupler between the
butt and the head. o '

As applied to Eurbpean rail cars -
sidé buffers are used in conjunction
with spring buffers positioned at
either side of the coupling. The .
purpose of the side buffers is to

‘absorb shock when vehicles come. to—

gether, to transmit-:the compression

- effect in sets of vehicles being
‘pushed,  to deaden the.longitudinal
“reaction in moving trains and to damp-
‘en the transversal movement of ve-

hicles in fast running trains whose
couplings must be tightly screwed.



58)

59)
60)
61)

62)

63)
64)

65)

66)
67)
68)

Sliding 8ill

Spring Slack

Tangent Track

Train Run-In

Train Run-Out

UIC

Uncoupling Lever

Uncoupling
Mechanism
Uncoupling Rigging

Uncoupling Rod

Vertical-Knuckle
Couplers

‘'The structural through member which

connects the coupler to the car un-
der frame. This unit slides or
moves against a cushioning device
to absofb the coupling shocks.

The amount of unrestricted movement
(or slack) resulting from the cush-
ioning action of the draft gears.
Track in which both the car and
truck center lines of adjacent cars
are on the'same straight line.

The distance required to move all
cars in a train together until all
couplers and draft gearé are in buff.
The distance required to move all
cars in a train together until all
couplers and drafﬁ gears are in
draft.

.International Union of Railways.
- A rod with a bent handle forming a
" lever, by which the lock of the auto-

matic coupler is manually opened and
the cars uncoupled without going be-
tween them. '
(Synonymous with Uncoupling Lever.)

(Synonymous with Uncoupling Lever.)
(Synonymous with Uncoupling Lever.)
A coupler in which the knuckle ro-
tates about a vertical axis (such
as the AAR types "E" or "F").



69) Vertical Interlock - A coupling.design (such as the AAR

coupler type H) in which there is

a positive holding or interlocking
of couplers in the up-and-down po-
sitioh. :
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B.2 ABSTRACTS OF LITERATURE SOURCES

Bibliography Retrieval
Reference No. Source No. Data Source and Reference
1* 033032 Technical Proceedings of the Engin-
(RRIS) eering Forum. Symington Wayne

Corporation, Depew, New York,
September 22, 1966, 53 p.

The proceedings include eight papers from the 1966 Railroad
Engineering Conference of Symington Wayne Corporation. The top-
ics discussed are marketing, cushioning requirement trends, and
engineering aspects of new car design; philosophy of car design;
high speed truck design; car roll and wheel 1ift tests; and cou-
pling.-

One paper discussing further coupling requirements for
freight cars calls for an examination into the methods of reduc-
ing slack, analysis of stress between cars; and the basic design
of freight cars. A paper dedicated to engineering and operation-
al considerations in fully automatic coupler development suggests
an industry need for reconsidering total car design and construc-~
tion. The paper outlines automatic coupler requirements and
presents a detailed and pictorial explanation of the design issues
in cars negotiating a curve. ,

Conference commentary and.questions related to the papers
are published in the proceedings.

* Denotes abstract for significant coupling concept.
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6* - : 037633 : “Prototype Automatic Coupler for
‘:(RRIS) British Rallways." Railway Gazette,

‘May 31, 1957, Vol. 106, pp. 625, 628.

The prototype A.S.F./v automatic coupler was ‘designed for
use on high-speed freight trains. The unit is one of the first
to be equipped with either an automatic vacuum or air connec-
tor. -The present prototype-of the coupler is designed to take
a drawbar pull of 40,000 1lbs., but it will be tested with a load
of- 140 tons -giving a safety.factor of appfoximately eight to one.
‘This second prototype has a greater raﬁge of buffer height and ‘
incorporates the hydraulic draft gear as an alternative to the

‘rubber gear fitted to the first unit.

8* 037721 - Cope, G. W. "Coupler Centering De-
"~ (RRIS) ~ vices." - Technical Proceedings,

Railroad Engiheering Conference,

- Symington Wéyne“Corporation,.Depew,
New York, September 23, 1965, pp.
40-43; : | -

".The gedmetry of car length and .length of the free swinging
coupler (necessary to allow for negotiating curves) is such ‘that
the possibility of a mlscoupllng is -almést as likely as a success-
“ful coupling. o A

‘A proposed solution is a coupler centering device which
-wodld’auﬁbmaticallyipOSitidn»the4coupler over, or sufficiently
" .close ‘to, the .center ‘line of track thus ‘assuring better Chahce.
~0f successful coupling. Cushion itnderframe ‘cars present the
most difficult application of the proposed solution becauée.the
floating sill. complicates the connection between the truck and
the coupler. ' '

The coupler centering design is predicated on the fact that
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the only time when there is a need to center the coupler is when
the car is uncoupled. When coupled, it is being centered by the
other car. The stresses in the mechanism are relatively low re-
quiring approximately 600 pounds in the top rods to move the cou-
pler from side to side. It is expected that the maximum stress
on the flange of the wheel would be 1,000 to 1,200 pounds for
on1y>a short ‘duration on tangent points and on reverse curves.

9% 037722 Martin, A. "The Fully Automatic
(RRIS) Coupler." Technical Proceedings,

Railroad Engineering Conference,
Symington Wayne Corporation, Depew,
New York, September 23, 1965; pPP.
43-48. ) '

This paper. discusses the concept of a fully automatic cou-
pler for‘freight or passenger cars that would have the strength-
and safety of the "F" and "H" type couplers. To realize the full
economic value of many innovations in railroad design and oper-—
ating techniques, it is imperative that trains can be made up
and broken down automatically, accordingly a fully automatic
coupler is required. _ » .

Consideration and study of several alternative plans have
~resulted in the concept of a hook type coupler similar-to that
used on subways. This coupler basically is of the same general
construction as a heavy duty subway .coupler used in Rapid Tran-
sit operation. One of the basic improvements is the application
" of a positive lock. The coupler comprises the main body, a hook
spring, a positive lock, an operating cam with an integral lock
operating lever and lihkage, a cam operating lever and an air
cylinder.

This coupler is.always ready for coupling, it is simply
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‘brought ‘into contacﬁ with the mating coupler and the hooks en-
gage and lock immediately after the faces are in contact. 1In
the’coupled position, the hooks are fuily engaged and the:posi—
tive lock is seated behind the hbok‘nose of the maﬁing coupier
to eliminate any possibility of an unwanted uncoupling for any
‘"reason. In order to uncouple, the air cylinder is activeted
and moves the cam operating lever in a counter-clockwise direc-
tion. 'The first increment of movement of the cam and the inte-
gral arm is used to shift the positive lock clear of the hook
nose, ard then the cam spreads the hooks to effect an dncoupling.
Both hooks must be moved over the full limit of travel agalnst
the hook springs in order to uncouple. '

Since the positive lock secures the hook of the mating cou-~
pler it is necessary to provide means to operate the positive
lock of the mating coupler when uncoupling manually or under
certain conditions of automatic operating. ' To do this, an inter-

-acting linkage has been provided which, when.coupled, forms a
parallelogram through ‘the couple; to transmit the Operating lever
movemeénts to the operated coupléer to the mated’coupier operating
lever end thus, ‘actuateé both positive locks simultaneously. |

13* © ' 037749 ' Reed, R. T. "High'Spééd Transit En-

(RRIS) gineering." " Technical Proceedings,

Railroad Englneerlng Conference,
Symington Wayne Corporatlon, Depew,
New York, September 14, 1967, pp.
50-58. ' ‘
When the High Speed Ground Transportation R & D Act was en-
"acted, a committee was established by cognizant Pennsylvania
Railroads Departments to establish criteria and develop specifi-
cations for a self-propelled electric multiple unit railroad
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passenger car.

The Pennsylvania awarded a contract for the pur-

chase of 50 cars to the company meeting all their requirements.

Details of the

‘design are described and illustrated. Emphasis

is on suspension and coupling.

15%

037851 Bulleid, O. V. S., "Automatic Couplers
(RRIS) and Compressed-Air Brakes." Rail-

way Gazette, April 26, 1963, Vol.

118, pp. 469-472.

The article deals with automatic couplers and compressed-

air brakes. Inherent advantages are cited for automatic couplers

along with refinements for the future automatic coupler.

Coupler advahtages identified are:

i) .

ii)
iii)
iv)
er train loads

increased safety for the shuhters

quicker breaking-up and reforming: of trains
reduction of staff » »

increased strength of couplers permitting heavi-
and increased line capacity.

The Unicupler (developed for the Russian S.A. 3 type) and

the Fischer coupler designs are discussed as éxamples of couplers

meeting U.I.C., the International Union of Railways, specifica-

tions. Coupling problems are considered and the importance of

practical testing and experimentation stressed. Air brakes,

electrically-controlled brakes, and coupling connections are

commented on relative to coupler design considerations.

Finally, capital expenditure is discussed along with econ-

omics affected.
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22%- : 039510 - Punwani, S. K. "Automatlc—Pneumatlc

(RRIS) " Coupling for Increased Ut111zat10n."
) ’ 'Technlcal Proceedings, Railroad En-

gineering Conference, Dresser Trans-
'portation Equipment Division, Depew

'iNew York,.September 12, 1969, pp.
56-59.

Thé  Automatic Pneumat1c Coupl1ng System des1gn by Dresser
Transportat1on Equlpment is descr1bed and 111ustrated. The’ sys-
tem consists of a train 11ne connector for mak1ng the phys1cal
connection between car ends; valves to control the alr; and a
means to 1n1t1ate the coup11ng and 1ntent10na1 uncoup11ng of air
and to sense un1ntent10na1 uncoupl1ng. The system is’ compatlble
with knuckle’ couplers already in service. F1eld tests were sche-
duled for 1970 - ‘ ' '

25% 039515 Cope, G. W. "New Coupler Concept
(RRIS) for'Long Cars." Technical‘Proceed—

ings, Railroad Engineering Confer-
ence, Symington Wayne Corporation,
‘Depew, New York, September 24, 1964,
. ‘pp. 10-18.
" The "LC" coupleér was‘developed specifically as a solution
to the long car tracking and curve negotiation problem.
The "LC" coupler'comprises a coupler with a Type "F" Head,
a shank extension having an “F“ Butt, with the aligning shoul-
ders removed, a coil spr1ng, spring seat, retainer block, p1n and
two retainer plates. The Type F Head was selected to 11m1t the
amount of contour angling to avoid possible jackknifing. ‘A 72"
length was selected on the basis of’calculations on stress, track
curve negot1ab111ty and’ dera111ng components.‘ Photographs show

the coupllng system.
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26* 039516 Tarbox, I. F. "A Single Standard De-
(RRIS) sign Coupler for Conventional Freight

Cars." Technical Proceedings, Rail-

road Engineering Conference, Syming-
toﬁ Wayne Corporation, Depew, New
_ York, September 24, 1964, pp. 18-24.
Problems with "E" Rigid Shank and "E" Swivel Couplers are
listed and an improved coupler is described. It'is hoped fhat
" the coupler designed by Syﬁington Wayne will be adopted as a
single standard E coupler for conventional freight cars. The
coupler has a controlled swivel coupler assembiy which permits
maximum4angu1arity of 15 deérees. At all angularity beyohd 4
degreés,ra séat-compresses the draft gear, which returns the cou-
pler to the 4 degree positidn, when the lateral force is removed.
The article contains several detailed sketches and illustra-

tions.

27* ’ 039517 - Cope, G. W. "Development in Fully
(RRIS) Automatic Couplers and Potential on

v Automated Freight Trains." Techni-

cal Proceedings, Railroad Engineer-

ing Conference, Symington Wayne
Corporation, Depew, New York, Septem-
ber 24, 1964, pp. 24-30.

A fuily_automatic coupier is defined as those which can be
operated by the push of a button from a remote position to con-
trol mechanical, electrical, and pneumatic coupling and uncou-
pling. .
The automatic coupling sYstem developed by Symington Wayne
for subway and rapid transit cars is illustrated and described.
This equipment manufacturer is now considering the design of an
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4) Axial play effect on passenger comfort.
There is a brief summary with two drawings related to the
eurocoupler-68 described to be a combination of the Scharfenberg
coupler and the Willison-profile.

38* ’ 044067 "Coupler Is Subject of Two Safety
(RRIS) Projects." Railway Locomotives and.
Cars, February, 1973, Vol. 147, No.
2, pp. 18-19.
The freight car coupler's sphere of operation is one of al-

most constant violence. Couplers must take the brunt of crush-
ing forces, and when problems occur, the strong coupler can
damage other car components. _

A key safety recommendation is that car couplers should be
modified to prevent uncouplings in derailments. Both the Type
F coupler, with a top shelf, and the Type E coupler, with top
and bottom shelves, have the ability to reduce the probability

"of vertical separation. For better than two years, the Type F
~ coupler has been required on new tank cars. It is felt the

Type E coupler would not only do a better job of preventing
punctures of tank cars, but would be more cost effective. Ser-
vice testing of 200 car sets of the Type E coupler is now in
progress. Plans call for an instrumented boxcar to be operated
over 25,000 miles by more than eight railroads to produce a fair

sampling of the railroad environment.

41* 050543 "High-Cube Cars Have Created a
- (RRIS) Market for Coupier Positioning De- -
vices," Railway Locomotives and
Cars, January; 1973, Vol. 147, No.
1, p. 8+
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automat1c coupl1ng system for freight trains.

' The paper contains several photographs and drawings in addi-

‘tion to a general d1scuss1on of the need for automatic couplers

and references to developmental work on these devices.

31% 039915
' (RRIS)

Cope, G. W. "Innovation Potential

Inputs.” Technical Proceedings,

Railroad Engineering Conference,
Dresser Transportation Equipment
Division; Depew, New York, Septem-
ber '13, 1968, pp. 34-38. N

The article is a discussion of problems in coupler position-

ing. The problems of car length and overhang require the use of

positioning devices to- avoid car end damage. ‘Mechanical, hydrau-

‘lic and "swing draft sill" devices are described. Seven advan-

tages of the "swing draft sill" devices are listed and discussed.

33% : 1040143

‘ and ~ (RRIS)
303 : 844

'(R-TRIS)

Bobbert, G., and A. G. Salzgitter,

"Adapting the Automatic Coupler to
Future Developments on the Railways."
Eisenbahntechnische Rundschau.

‘March, 1969, Vol. 18, No. 3, pp.

94-97.

The article discusses four new development trends in Euro-

pean couplers:

1) The effect of container utilization on the introduc-

tion of center buffer coupling.

2) Decoupl1ng of rail cars w1thout manual operation

using coded signal methods.“'

3) Adaptlng couplers to railcar character1st1cs——w1th

the Russ1an SA-3 as an example.
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, Since coming on the rallroad scene .less than ten years -ago,
-the high-cube parts car has shown an alarming affinity for passed
coupler damage. - The coupler centering and positioning devices
can, in the majority of instances, brevent the passing of cou-
plers, : .

Operational aspects and advantages of positioning devices

were presented.

,45% o 052607 Test on Automatic Couplers. Work
| (RRIS) .. of committee B51 from January 1972

to December 1973 and the Current
State of the Studies and Tests Re-

lating to the Introduction of the

. Automatic Coupler. International
.Union of Railways, Office for Re-
search and Experiments, Utrecht, The
Netherlands, ORE Report No. B51/RP,
. ) 15/E, April, 1974, 64 p.
The report gives an account of the current state of the.
work carried out in.connection with the introduction of ‘the auto-
. matic couplet and the studies.and_testszmeae for this purpose
. from January 1972 to December 1973. Special,attention_was.given
to the. following questions: o e S
1) Studies and tests relatlng to the des1gn .of the
basic type of the automatic coupler and completion of this work;
2) Studies and tests relating to the riding stability
of wagons with automatic centre buffer couplers with the .object
of:
(a) Limiting the longitudinal compressive forces
in the train by a suitable choice of elastic systems and varia-

tion of the brake characteristics.

B - 11
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(b) Controlling the longitudinal compressive forces
in the train by the use of a stabilizing articulation with verti-
cal and horizontal alignment control, in short, a universal artic-
ulation.

3) Studies and tests with passenger coaches equipped
with automatic- couplers, mixed air couplings, intermediate parts
for train ferry services and different types of electric plug
contacts, relating to the question of coupier wear in service,
to the need for protection covers and to shunting procedures to
be used for wagons equipped with automatic couplers;

_ 4) Current state of the work on the compilation and
revision of several UIC and Joint UIC/0SJD Specificatidn Leaflets.

46% R 057181 "Some Aspects of Automatic Center--
(RRIS) Couplers Applied to Europe," Rail
Engineering International, May 1974,
“Vol. 4, No. 4, pp. 158-160."

The decision to introduce centre-automatic couplers as the

sole draw and buffing gear and obviate the manual uncoupling and
coupling up of trains has been the subject of a great .deal of at-
tention by railways and industry alike. A point raised by some
administrations highlights the advantages obtained by controll-
ing the train by the locomotive brakes only when this can be
effected through the transmission.

Braking concepts are presented and five requirements for
couplers are itemized and discussed. Drawings of a Eurocoupler
and the Russian.-SA3 couplers are included. -

B - 12
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47%* ‘ 057405 Salmon, P. "Simplified Automatic
(RRIS) Couplings for the Railroad Rolling

Stock of Iron and Steel Plants
(Attelage Automatique Simplifie
Destine aux Vehicules Ferroviarires
des Usimes Siderurgiques),". Revue
de Metallurgie, February, 1974,
Vol. 71, No. 2, pp. 157-182.

The new coupling and the tests having led to its develop-

ment and adoption by steel plants and other railway systems are

described. The development work was a joint French and German

project. ) o .
Numerous drawings and photographs illustrate the report.,

49% - 072700 Winter, P. "Automatic Coupling of
- (RRIS) Railroad Cars (L'Introduction de
L'Attelage Automatique)," Bulletin
Technique de la Suisse Romande.
| Vol. 100, No. 16, pp. 330-333.
The article summarizes the installation procedure, cost

estimates and related problems of installing the unicupler UIC
automatic coupler; Winter lists thrée priorities of new rail-
road car acquisitions as related to automatic couplers. ,ngeral
illustrations are included and a few cost statistics are present-
ed in tabular form.
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52%* 080337 Sims, R.D. Couplers and Truck Se-
(RRIS) curement, Phase 10 Report. Chicago

Association of American Railroads,
September 1973, 35 p. (Final Report:
#RA-10-2-19 R-142).

Phase 10 of the RPI-AAR Tank Car Safety Project was estab-
lished to study the influence on tank car behavior in accidents
of ali nontank domponents of a tank car. Of these components,
couplers and trucks were later selected as .the only significant
items for study. The influence of couplers on tank car accidents
was evidenced by the accident data collected for the.years 1965
through 1970. During this six-year period, 173 tank cars in-
cﬁrred head punéfures and, of these, 148 were known to have been
caused by couplers on adjacent cars. The data also showed that
truck components, particularly wheels, often punctured tank car
shells., .Finally, of interest was the influence on the severity
of derailments (i.e;, number of cars derailed and degree of jack-
knifing) of various coupler designs and the concept of truck se-
curement. The purpose of this report is to review and discuss
the results of the studies and to draw conclusions regarding -
functional efficiencies of current and modified coupler and truck

designs- toward improving tank car safety in accidents..

254%* PB 225-934 Boeing Vertol Company, Surface -
' Sec. 4 Transportation Systems Department,
(NTIS) " Philadelphia, PA. Detail Specifica-

tion for State-of-the-Art Car. Pre-
pared for the U.S. Department of

Tiansportation, Urban Mass Transpor-
tation Administration, May 1973,
Revision A, October, 1973 (PB 225-
934), :

B - 14



Bibliography Retrieval R
~Reference No. . Source‘NoQﬁ Data Source antheference~g

This document is' the detail specification for the State-of-
~the~Art Car (SOAC). .This specification represents the SOAC
configurationvas}delivered to. the Urban Mass Transportation Ad-
ministration (UMTA) for test and demonstration.

The SOAC has been-developed under UMTA's Urban Rapid Rail
.Vehicle and Systems program which has the-ohjectiﬁe of:enhancing
the attractiveness of rapid rail transportation to. the urban
traveler by providing him with;transit~vehicles;that»are_as,com-
fortable, reliable, safe, and economic as possible. The SOAC is
-one phase of this program. - B e wT

This specification-was prepared by St. Louis Car Division,
General Steel Industries, Inc. It has been reorganized;into;thé
format of the "Guideline Specification for Urban Rail Cars" by
the Boeing Vertol Company, Systems Manager for the Urban Rapid
.Rail Vehicle and Systems Program. | :

301%* o 1199 .. < "Provisions of a Standard Automatic

- - (R=TRIS)- Coupler for- Europe," Railway Gazette,
: August- 1,. 1969, Vol.-125,.No. 15, p.
5724, ...

The deadiine,for the.conversion of conventional:draw and
‘buffingfgear,of Continental standard guage rolling: stock- to.auto-
- matic couplings is Easter, 1976. . The advantages to be gained
. from this. change are heavier trains, reduction' in shunting man-
hours: and. enhanced train stability. Two.basic designs-.and. the
problem of compatibility of variations of- these are discussed.
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305%* ' 1211 Zeevenhoven, N. "Designing a Euro-
(R-TRIS) pean Autocoupler,” Railway Gazette,

October 20, November 3, November 17,
- 1967, Vol. 123, No. 20, p. 780+; No.
21, p. 825; No. 22, p. 854+,

In Part I, the author reviews basic coupler types and analy-
zes the principles underlying the Willison type coupler. Four
reasons for European delay in adopting automatic couplers are
listed.

Part II deals with the present stage of development and the
'operational economies to be gained and Part III with the problems
of the changeover to autocouplers and derailment considerations.

Numerous illustrations accompany the papers.

306%* : 82 "Car Truck Movement Steers New Cou-
(R-TRIS) pler Aligning Device," Railway Age,
- July 25, 1966, p. 58.

Reference is made to the difficult problems involved in the
automatic coupling of extremely long bogie wagons. A photograph
shows a device for aligning the couplings in relation to the lay-
out of the track, on straight and curved sections. A set of
chains, tightened by means of springs, is used to fasten the cou-
Pling device to the bogie underframe; in such a way that the
movement of the bogie on curves steers the coupling, to enable
automatic ‘coupling to take place with another wagon, without any
risk of the two coupling heads overriding.

308*% 411 "Europe Decides on Automatic Cou-
(R-TRIS) plers," International Railway Jour-
nal, January, 1966, Vol. 6, No. 1,
p. 50+. '
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This paper is ‘directed at the issues of adopting a standard
automatic coupler in Europe. - Many statistics are quoted in the
body of the ‘article including an estimated total car -conversion
cost of greater than two billién U.S. dollars. A photograph
shows a top view of the Willison interlocking Type II coupler.

The Knorr-Bremse -Unicoupler and Willison designs are analyzed.

309%* 1199 "European Centre Couplers," Railway

(R-TRIS) - . Gazette, October 15, 1965, Vol. 121,

No. 20, 'p. 809+.

The paper reviews the history of center couplers on Euro-
pean railways. A brief summary is given for the three main
~design - -and manufacturing .groups, e T s

1) Unicoupler i

.2) Boirault-Sambre and -Meuse ‘and
_ < 3) Associated Willison
Major. coupler requirements were identified as: - .

1) The automatic coupling of air-brake pipes and elec-
‘tric cables supplemental -to the mechanical coupling in a drag-
and-buffing coupler; ' - '

2) The practicability of coupling up with the Soviet
SA3 type. The first requirement was expanded to include the
possibility of  air-pipe coupling when ‘double-pipe brake systems
- are used. - Several drawings ‘illustrate the documentary.

o318 - - 861 -  "ORE - The Cross-Beam Support, A
{R-TRIS)*  Principal Component of the Automa-
’ tic.Coupling, Now Standardized and

Internationally Licensed,™  Rail

Intérnational, February, 1970, p.
139+, - 3
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The article deals with ORE document B51/RP7 (cross-bearer

suspension), which provides an explanation of the construction

and operation of cross-bearer suspension, together with details
of the experiments and research which have enabled a judgment
to be made of its constructive, operating and maintenance-chér—
- acteristics, and in which its dimensions and size, as well as

" diagrams of the springs, are shown.

391 250862 Harada, R. and W. Schulte. "Effect
(COMPENDEX) of the Center Buffer Coupling on the
Operation of Steel Works." Stahl,
February 19, 1970, pp. 161-167.

The article describes a rigid type, flat face, horn-funnel,
heavy duty tight—loqk automatic coupler capable of connecting
pneumatic and electrical lines simultaneously. The authors
claim the coupler is capable of use. in trains made up of large
railway vehicles as well as high-speed trains of locomotive trac-
tion system. The strength of theicoupler is reputed to be ap-
proximately twice that of the tight-lock couplers currently used
in Japan. Test and performance data are included in the written

description.

405% . 44009 "Tank Car Safety Project...Milepost
(TRIS) in Railroad Research," Progressive

Railroading, Murphy-Richter Publish-~
ing Company, Vol. 16, No. 2, March
1973, pp. 57-58.

Tank cars are identified as unique relative to other freight
cars due to the nature of the liquid, viscous, or gaseous matér-
‘'ials transported. The article summarized results of a $1.25 mil-
lion research project completed by the Railroad Tank Car Safety
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'Research and Test Project. The research group recommended that E
couplers with the top and bottom shelf be installed on all new

" tank cars.‘ The nature of the shelf coupler is explained with con-
version of ex1st1ng cars to 1ncorporate the shelf coupler estimat-
‘ed at $97 per car.’ - : o )

Taa7* o - ' UIC leaflet No. 522i}“Réquirements
for European UIC Synop51s coupler,
January 3, 1972 )

Ty

" General Information

The automatic coupler should be as simple as possiblevin or-
der to minimize ‘its cost and the'installation‘expenses on rail-
road cars.

" The equipment should'operatehunder any type of weather and
- atmospheric conditions.

It should be compatible with the UIC coupler.

Durlng the transitory perlod, ‘an aux111ary coupler will be
used for coupling with screw—coupler cars. )

Operation '

All the coupling and uncoupling operations cah be made by
one single agent without extra d1£f1culty, as compared to the
present situation. ' ]

The coupling can be performed-at speeds between 0.6-9.4
mph. S '

The coupling can 'be performed automatically, without human
intervention or supervision. ’ o : '

An unintended uncoupling is impossible.

The cars can be safely’ uncoupled by using a- s1mp1e unbolt-
ing device accessible at both ends and from both sides of the
cars. ' o - o R

Upon unbolting, the following'fuhctiOns are realized:

1) The heads remain unbolted until separation of the cars.
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2) The heads will then be maintained in a position forbid-
ding coupling. ' ‘ '

On both sides of the car the hnbolting device should be easy
to reach and to operate.’ ’ A

' The uncoupling should be effective under traction strengths
of approximately 6,600 lbs. .

The coupler should be protected against the fall of materi-
als, _ . ‘ '
The space (Berne rectangle) present1y available for the
operation of the screw coupler should be maintained if possible.

Dimensions . ‘ '

The principal dimensions.of the coupler‘should be the follow-
ing: ‘ ' . ' '
1) width of the suspension system ~11.8 in:

' ' 13.8 in. maximum

2) maximum height of suspension system 11.8 in.
3) operation range (maximum distance

between the head and the car axis) 8.3 in.
4) coupling ranée (lateral gathering

range between the axis of cars to

be coupled)

é. between automatic coupler cars 8.7 in.

b. between a simplified coupler

car and a UIC coupler car 7.9 in,
5) coupling range (vertical gathering) 5.5 in.
6) centerline of coupler above 41.1 in. maximum
tdp of rails 37.4 in. minimum
7) traction resistance (strength in
draft) . 220,000 1b
8) minimum compression resistance
(strength in buffs) - 264,000 1b
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451* .- - . S Punwani, S.K., "The Estimation of

Potential Benefits from'Improved
Operations with Advanced Coupling
Systems", 1974 Proceedings of 1llth
Annual Railroad Engiheeriné Conference,
_ o pp. 61-67. D
This article introduces the topic of advanced coupling sys-
tems with a pictorial review of couplers and air ‘line connectors.
It iﬁqlhdés'tabular summaries of mechanical characteristics sug-
gésteé by state-of-the-art systems and characteristics of train
air lines.
One figure used in the article itemizes tasks to be accom-
" plished by a potential contractor for work -on advanced couplers.,
Another figure lists twelve factors in the potential benefits of
advanced- couplers. o x . '
Network analysis is suggested as a tool for operations plan-
ning -and the writer further proposeées that railroad operations
‘need to -be modeled and sampling plans developed to quantify es-

sential elements.
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B.3 PATENT FINDINGS

Reference No. Patent No. Patent Title
603 3633762 " Automatic Service Conduit Con-
’ - Class 213 " nector Devices for Railway Ve-

, Subclass 1.3 hicle Couplings
Purpose: -To automatically connect the service conduits as
the cars are coupled. ' , ‘ '
Concept: This invention relates to service conduit connec-
tions for the Willison type- coupler. There is a mechanical level
system which provides for the final interengagement of the con-
nectors after the frontal impact between coupling heads.

610 3387715 Retractable Trainline Connector
' ' Class 213 Apparatus
_ Subclass 1.3

Purpose: To provide a connector means to autqmatically con-
nect trainlines.

Concept: The connector is to be carried by a railways ve—
. hicle coupler. The service line connector is retractable and
moves forward to connect with a mating service line when the
carrying couplers move into coupling engagement. For use with
"F" or Willison type couplers. ‘

611 3387714 Retractable_Trainline Connector
Class 213 Device
Subclass 1.3
Purpose: To provide automatic connection of train service
lines without relative movement of the connecting members even
though there is considerable movement of the coupled couplers.
Concept: Carried on a railroad vehicle coupler. The ser-

vice lines are retracted and covered until the couplers engage.
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650 3224601 Mechanism for Automaticélly Un-
Class 213 cocking and Recocking Automatic
Subclass 75 Couplings for Railway Vehicles.

Purpose: To provide an automatic uncocking and recocking
mechanism for automatic couplings.

Concept: The actuating pawls are fixedly mounted and pro-
ject into the loading gauge over the vertical height without
reaching the area swept by the rolling elements of the car. A
control cross element is mounted on the car chassis and is re-
strained by a stabilizing device. Rotation of the cross ele-
ment effects the opening and closing of the coupler; the stabil-
izer prevents accidental shifting of the moving parts of the
mechanism due to accidental impact.

670 3854597 Automatic Hose Connector for
Class 213 Railway Cars
Subclass 76

Purpose: Automatically connect the train brake line con-
currently with the coupling operation of the cars.

Concept: Mechanism delays locking and sealing of air hoses
automatically until the cars are effectively coupled together.
Mechanism consists of mating head beneath car coupler supporting
hose connector supported in a normal, aligned position and pro-
vided with a conventional pin and gathering-funnel arrangement
for guiding the head into engagement with the counterpart mating
head.

671 3812980 Valve Means for Railway Car
Class 213 Train Line
Subclass 76
Purpose: Actuate air lines from either side of car equipped
with either conventional draft gear or end of car cushioning de-

vice.
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car's brake line and differentiate between intentional and acci-
dental uncoupling so as to either close the line to prevent brak-
ing or opening the line to produce braking.

Concept: Valve mechanism, involving pneumatic piping, cir-
cuit using air supply of brake line and air-actuated control
valve and two pilot valves, whereby one pilot valve is responsive
to coupling and thereby actuates control valve to open the brake
valve and the other pilot valve is responsive only to intentional
uncoupling and thereby actuates the control valve to close the
brake valve.

686 3599665 Automatic Air Line Connection
Class 213 System
Subclass 76

Purpose: Automatically connect and disconnect air brake
lines of two rail cars without requiring manual opening and clos-
ing of brake pipe anglecocks.

Concept: Device attached in a fixed position to top of
coupler holds air line and connects with air line held by simi-
lar device on another car. Upon uncoupling, normally closed
disconnect valves open to provide flow for brake air between
cars and a second, spring-actuated valve that is manually oper-
ated from the side of the car and used to close first valve (and
thereby stop flow of brake air) upon uncoupling of cars.

702 3854599 Railway Coupler
Class 213
Subclass 76
Purpose: To reduce the number of incidences of lateral and
vertical passed couplers.
Concept: Provision of an upstanding rib projecting outward
from a coupler housing to inhibit twist-out of the knuckle under

derailment conditions.
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703 ‘ 3774776 ‘Universal Automatic Coupler
Class 213 ' '
Subclass 100

Purpose: A design of a universal automatic coupler.

Concept: - An automatic coupler comprising a shank and cou-
pler head. One membér is a guide member, the -other is a locking

and guiding member.

705 " 3655066 ° Railway Car Coupler
‘ Class 213 S
Subclass 100

Purpose: To increase the horizontal gathering range of a
hook type coupler. o '

Concept: - The coupling hook and inboard projections each
have a forwardly extending tapered portion defining first and
second lateral alignment. The ‘invention provides a more com-
’pact arrangement of guiding surfaces for improving the gathering

range. -

740 © 3127023 - : Railway Car Coupler
o ‘Class 213 o
- Subclass 103

Purpose: Automatic coupler transmitting draft and buff
forces, eliminating slack between mated couplers, to be used in
place of hook and screw type couplers presently used in some
countries. , S

Concept: One piece cast coupler, head of coupler having
upper and lower sections that define a "throat" to receive a
lock of a mated coupler, the sections extending at 45 dégree
angles from a horizontal plane in the form of wings to provide
gathering and buff force capabilities. The dnloCking mechanism
“includes a rotor manually operated by a rod that is used to move

the lock ‘to a lockset position.

‘B - 27



Reference No. Patent No. Patent Title
761 3717261 Car Coupler
Class 213
Subclass 110
~ Purpose: Provide a means for always keeping knuckle of un-
coupled coupler in unlocked (open) position.

Concept: Spring assembly device, applied to a coupler as
oné unit, actuates the knuckle unlocking device when the uncou-
pling rod is activated or when the plunger, to the device locat-
ed within the knuckle, is no longer depressed by the knuckle of
the mated coupler.

890 3872978 Knuckle Structure for Railway
Class 213 Vehicle -Coupler
Subclass 151 _

Purpose: To increase the lateral gathering range.

Concept: The gathering face on the knuckle is in the form.
of a convex surface of an arc of fixed radius which approximates
a portion of an equi-angular spiral. The resultant face of fric-
tion and the force normal at any point of contact along the en-
tire length of the convex gathering surface is incapable of turn-
ing the knuckle.from an open to closed position until the tip of
the nOsé'has passed'thé tip of the mating coupler.

892 3856156 . Railway Car Coupler
. Class 213 : |
Subclass 151
Purpose: . To reduce slack.
~ Concept: A knuckle type coupler with a modified 10A con-

tour. The pulling face of the knuckle is offset 5/64 inch clos-
er to the front face of the coupler head. The heel and adjacent
front face portions of the knuckle are contoured along a smooth
compound convex curve to provide a tightenea contour. The inner
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side wall of the tail portlon adjacent to the throat sectlon is
curved w1th substantial radius to prevent binding during uncou-
pling. | 4
895 - - 3670901 i
- Class 213
‘Subclass 151 - -
Purpose: To increase the gathering range.'

Car Coupler‘

Concept: Change in’ knuckle nose contour to prov1de a ga—
thering surface that is effectlve when coupler is open.

900 . 3606032 ~  ‘Railway Car Coupief
) Class 213
Subclass 152 - S
-qurpose:‘ To promote vertlcal and lateral allgnment.‘
'Concept:' An auxiliary lug 1s.mounted.on a shelf carried
on the lower portion of the coupler head. The lug has a ramp
‘portion t6 slidably engage the bottom forward edge of ‘a shelf
carried by an opposed mating coupler to permit coupler alignment.
901 - 3121498 " Coupler Knuckle"
- Class 213 ' L
Subclass 152
“Purpose: = Provide a means for the knuckle coupler head to
"‘absorb impact from buffing, thereby eliminating structural fail-
-ure-of the coupler -due to buffing.

'vConCept:h'Place lugs on coupler knuckle in ‘a manner so that
mating a closed-knuckle coupler with an opened-knuckle coupler .
occurs tangentially, thereby increasing the amount of impact that
cah be taken without causing damage to the coupler knuckle.
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” 910 3698571 Interlocking Coupler
Class 213
) Subclass 153
Purpose; To provide a coupler structure which will prevent

.a pair of mated couplers from separating by a vertical movement
of one with respect to the other. This objective is accomplished
if oﬁly one of the mated couplers is equipped with the invention.

~ Concept: A spring loaded dog (latch) is attached to the
distal end of a coupler. The dog slips into an opening in an
adjacent coupler limiting vertical coupler movement to the verti-
callheight of the opening. - The engagement between couplers is
"maintained and during coupler rotation due to negotiating sharp
curves.

912 . 3637089 Railway Car Coupler .
Class 213 '
Subclass 153 .

Purpose: ‘Td provide a hood for an "F" coupler to afford
vertical interlock between two opposed coupiers when the "F"
coupler is intercoupled with an AAR standard "E" coéupler. A
.secondary objective is to prevent a worn knuckle of an "E" cou-
pler from slipping out of the knuckle receiving access of the
"F" coupler. _

Concept: An interlock Hood is integrally connected to the
upper side of the "F" coupler head. The hood has a roof that
overlies the vertical recess of the coupler head. The hood does
not restrict normal movement of the "E" knuckle with the "F"
coupler contour, . - |

913 3073459 _ Vertically Interlocking Railway
: Class 213 Car Coupler '

Subclass 153
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Pufpose: ‘To prov1de a knuckle type of automatic coupler
(type "E") with a vertical interlock shelf having a recess for .

receipt of the lower auxiliary 1nterlock 1ug of a type "F" cou-
pler to permit 1ntercoup11ng. '

Concept: Coupler shelves afford vertical support for the
- knuckle of the mating coupler to prdvide\vertical inteérlock to
p;eéent vertical separatien in the event of coupler shank fail-

ure or separation of a COuplerﬁfrom the draft rigging of the car.

940 - 3805968 : QdeshIUnCOupler‘forﬂRailféars’
;  Class 213 ‘ A
Subclass 159

Purpoee: ‘To uncouple rolling rail ‘cars without manual re-

lease of side lévers.
. Concept: Alcyllndricai bristle brush is*engaged;Witn the

' handle of the'nnEonpling lever. ‘The brush "is rotated. at a speed
and in a direction so that the brlstles ‘move the handle to un- -

couple, -

943 - - 3491899 ’ "Fluid- Operated Uncoupllng
Class 213 Mechanism
Subelass 159

‘Purpose: To provide a fluid-operated uncoupling~mechanism
which is mechanically connected. to ‘the longitudinally swingable
part of the coupler's lockllft assembly to prevent accidental
uncoupling. ' ' '

Concept: A mechanism applied to an "E" coupler- having a
‘fluid pressure responsive actuator mounted on the head and mech-
" anically connected to the locklift assembly 'of the coupler. This
will enable the coupler to be uncoupled by fluid pressure:-and
will also positively lock the coupler agalnst a001denta1 uncou-

pling.
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A spring-returned piston is connected to an operating shaft.
On advance of the piston a crank swings the assembly in an uncou-
pling or locklifting direction.

The coupler can be uncoupled mechanically by applying a turn-
ing tool to the operating shaft.

960 3834554 - Uncoupling Lever for Railroad
Class. 213 ' Cars with Standard Draft Gear
Subclass 166 Cushioning
Purpose: - To provide an uncoupling lever assembly'designed
for use with cars with standard draft gear cushioning that avoids
a substantial amount of lateral movement of the lever assembly
handle. The lever is interchangeable between cars and may be ép-
pliéd to and removed from the car without uncoupling the car.
Concept: Prior to this invention, uncoupling levers on
cars with draft gear cushioning have been rigid against exten-
~ sion and lengthwise contractor of the operating rod to the car
end. This lever has an elongated rectilinear--bar in which the
handle section is swingably mounted on the car end by a special
ore lock pivotal connection which holds the handle section
against significant shifting movement under coupler side swing

and impacts.

1020 3854598 Automatic Unlocking Device for
Class 213 Rolling Stock Couplers
Subclass 211 -
Purpose: To automatically unlock by lifting fastening
cotter pins. _ " Y
Concept: A base is installed at the side of a track and a
boom mechanism is attached. The boom mechanism is composed of
parallel links moveable along the track and tilting towards the
track. A robot is hung from the boom which is lowered between
cars to pull the cotter pins.
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1042 . 3532228 ' Electronic Control and =
Class 213 Surveillance System'for Railway
Subclass 212 Tralns

Purpose. Selectlvely control electron1cally by a master
un1t at a locomotive cab couplers or other automatically operable
equipment and 1nformat1on supp1y1ng dev1ces of one or more cars
mak1ng up a train. v T ' T

Concept' Electronlc system that controls the operatlon of

:automat1c dev1ces (such as. couplers) by electronlcally act1vat—
':1ng air cyllnder un1ts and obta1ns 1nformat10n from each car
"through ‘the use of a master system (1n locomot1ve) that hooks

up with slave units in. 1nd1v1dual cars.’

1043 3690469 A System for Automatically
) Class 213 ' Releasing Connection Between
Subclass 212 ‘Cars in Tra1n

Purpose._ Automatlcally uncouple any des1red car of a tra1n
" from the locomotlve of the train. C S

‘ Concept. A 11ne providing electrlcal and pneumat1c controls
from the locomotlve that dlsconnects any de51red car of a train

“by the force of air under pressure.

1044 3743111 System for Disconnecting Any
Class 213 Desired Car in a Train
Subclass 212 R
Purpose: Uncouple any desired car'of a train from locomo-
‘tive. o B
' ‘Concept: Actuating air’ supply line and instruction air are
connected to6 a compressed air source in a locomotive and extends
through train whereby operator in'locomotive'manipulates on-off
valve by the number of times corresponding to the number of the
car to be uncoupled} which then supplies:high pressure‘air to
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air conduits in the specific car which actuates a coupler unlock-
ing device.

1045 3724680 Remote Control System for
Class 213 Automatic Car Uncoupling Device
Subclass 212 h '
Purpose: Rembtely (from locdmotive) perform control func-
tions (such as automatic uncoupling} on individual railcars.
Concept: Train line circuitry (including stepping switch-
ing} relays, and solenoid valves) used to remotely operate from
locomotive control functions such as automatic uncoupling of
selective cars throughout a railway train.

1046 A 3245553 Pluid-Operated Uncoupling
Class 213 Mechanism '
Subclass 212
Purpose: Provide an improved fluid-operated uncoupling
mechénism which can be adapted to either manual or automatic
operation, and requires no operating slack.
' Concept: Automatically or manually (by means of convention—.
al operating rod) operated device that opens knuckle of coupler
by means of a fluid-operated lock actuator mounted on the cou-
pler and mechanically connected to the lock. '

1061 3227289 Cbupler Operator for Railway
' Class 213 Cars
Subclass 219 .

Purpose: To present a new and improved coupler lever to
accomodate significant longitudinal and some rotational movement
of the car relative to the car frame.

Concept: The coupler level is equipped with an impact éb-
sorbing device to allow for relative movement between the center

B - 34



_Reference No. ~  'Patent No. .-~ Patent Title

sill of the car -and -the car frame.
The lever -is operable from the side' of. the car. -

1063 © -~ 3117677 Railway Car and Coupling Device
Co Class. 213 '
Subclass' 219
mPurpose:"Provide a means for a person t6 manually uncou-
ple a coupler mounted in. a sliding:sill underframe, regardless
- of the length that the coupler is extended from the underframe.
Concept: Attach a rod with a lever. to the end of the car
that runs: parallel .to: the end of the car. Hook the end of: this
rod to. an-arm attached to the rod running parallel  to the shank
of the coupler that mechanically unlocks the knuckle of. the cou-
pler when the lever of the rod that is parallel to the end of
the car is actuated by a person.

1070 3249066 " Actuating Device for Combined
- . Class 105 - Wheel Guidance and Axle Orien-
:'Subclass 3 "~ tation in. Railroad Vehicles

s Purposeﬁ'-Provide a'.means for coupling or uncoupling two
~.European rail cars that have to engage or .disengage traction
and orientation connections (that control the axle location rel-
ative to changes in its axis due to track curvatures).

Concept: - A rocker. and rod arrangement device disengages
the coupling/uncoupling device from the guiding device (basic-
ally provided by the two side bumpers).

1100 3642149 Coupler-Positioning Device for
Class 213 . Railroad Car Couplers
Subclass 15
Purpose: To position the coupler--center of. track.
Concept: A swing lever 'is positioned between the coupler
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and the car truck. Cable structures extend between the respec-
tive ends of the swing lever and the coupler shank.

1101 3809251 Coupler Positioning Device for
Class 213 Sliding Sill Cushion Underframe
Subclass 15 Cars

Purpose: To position a coupler in the center of the track.
Concept: For use with sliding sill cushion underframe cars
“in which the coupler is connected to either end of a command or
swing lever by an uncushioned cable connection. Cables are ten-
sioned against the action of the shock absorber to provide the
desired flexion free linkage between the swing lever and the

coupler for coupler positioning.

1140 3450271 A Railroad Coupling
Class 213
Subclass 75TC
Purpose: A coupler for use in rapid transit system.
Concept: An electromagnet is located at the outer end of
a piston rod of a double acting pneumatic cylinder. The cylin-
der absorbs fhe shock of -the coupling impact and also draws the

cars together.

1160 3646498 - Electrical Circuit Control
Class 339 Apparatus
Ref to 213
Subclass 48-
1.3

_ Purpose: To provide an electrical circuit control apparatus
suited for railroad cars which eliminates live exposed electrical
contacts when railroad cars are uncoupled.

Concept: A spring loaded contact pin assembly for making
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and braking electrical circuits. This invention reduces the dan-

ger of electrical shock and susceptibility to damage.
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APPENDIX C

SIGNIFICANT COUPLER CONCEPTS

C.1 Description of Function Codes
C.2 Descriptions of Concepts

C.3 Data Accumulation Form
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1)
2)
3)
4)

5)
6)
7)

8)
92)

10)

11)
12)

13)
14)
15)
16)
17)
18)
19)
20)

21)

DESCRIPTION OF FUNCTION CODES

IAl.
IA2.
IA3a.

. IA3b.

IA3c.
IBl.
IB2.

IB3.
IIAl.

IIA2.

ITA3.

IIB1.

IIB2.
IIB3.
IIB4.
IICl.
IIC2.
IIC3.
IID.
IIIAl.

"IIIAZ2.

Automatic air line connection with coﬁplingv
Provide second air line system

Automatically open air valves upon coupling
Automatically close air valves upon intentional un-
coupling

Automatically open air valves upon unintentional
uncoupling

Improve integrity of air seal by lowering leak
rates or gasket wear rates

Improve hose reliability regarding breakage, dam-
aée, or failure

Reduce hose and/or glad hand maintenance éosté
Improve lateral gathering range of mechanical coup-
ling _

Improve vertical gathering range of mechanical coup-"
ling

Provide positive locking of mated couplers

.Increase speed range at which positive coupling

can be made

Reduce free slack of mated couplers.

Provide vertical interlock for mated couplers
Absolutely entrap broken coupler

Maintain position of coupler to center of car
Reduce contour angling capabilit& of coupler
Maintain position of coupler to center of tracks
Reduce required coupler maintenance

Improve uncoupling -capability through the use of
an alternate side lever

Improve uncoupling capability through the use of
a push button release on side of car



22)
23)

24)
25)

. 26) .

- 27)

28)

29)

'30)-'

31)

32)

33)

34)

- ITIA3a.

IIIA3Db.

IIIAS4.
IIIBl

IIIB2.
IVAl.

IVA2,
IVB1,

IVB3.

IVB4.

IVB5.

IVB6.

IvC..

-Provide means of. automatically uncoupling from
1.w1th1n traln‘ ’
Provide means . of automatically uncoupling from
' p01nt external to train
Prov1de means to uncouple in draft

Improve recoupllng capability by automatlcally

.opening knuckle at uncoupllng ;
Improve recoupling capablllty thrqugh other means

Automatically control brake with time delay set -
provisions upon intentional uncoupling
Automatically control brake with emergency set
upon unintentional uncoupling o :
Provide electric train line system with automatic
connection make and break

Provide electric train 11ne system with. automatlc
sequencing of- contactors ‘

Provide electrlc train line system with full" en--

" vironméntal protection of" contactors

Provide electric train.line system having train -
sensing capab111t1es .
Provide eleetr1c train line system-having train
contfol capabilities

Improve operational safety of coupler system



C.2 DESCRIPTIONS OF CONCEPTS

Concept 6a: GRIMESTHROPE ASF/V_ COUPLER

Primary Bibliography Reference No.: 6

Related Reference Number(s)

Description of Concept

Compatibilicy with AAR Type TE_ Goupler:

1. Can be added to Type "E"

. Requires modification of Type "E"

2
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

X

Grimesthorpe ASF/V coupler (rigid type, with
horn-funnel, hinged hook) ;

Symetrical pyramid shaped horn;

Fits opposite recessed fummel};

Hinged locking hooks interlock;

Rigid coupling (cast finish);

Top overlapping flanged and side;

Tongue/groove fittings;

Draft strength/coupler weight;

spring loaded locking hooks automatically .
. engage opposite horn at coupling.
Automatic air connection and "knuckle
always open.

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

Pertinment

L o

TAJ. -~ Positive locking.
[IBL. &
[IB2.
IB3. | - Vertical interlock.
[TBZ. )
[CL.

*I*I* J* %)

1C3.
[ID.

- Absolute entrapment of broken coupler.
1CZ, ** Light duty design with weight ratio = 385 at draft pull = 308,000 lbs.

CATEGORY IT - IMPROVE MECHANICAL CQUPLING

Funcj:wns . + 5" (2.5 times standard lateral gathering range).
TAT. ~ + 5" (3.3 times standard vertical gathering range) .

- 0.125" slack (0.16 times standard). Economical cast coupling face.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Func :igns
[TAZ.,
[TIA3a,
[1IA3b.
1TAL4.
[11B],
[IIB2.

- Always open upon uncouplirg (like open knuckle).

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
VAL,
VAZ,
BL.
3. Improved safety.
VB4,
VB>,

*IVC,

Notes:

*This concept embodies improvements in this functiom.

**Denotes potential operating or safety problem.




Concept 6b:- CONCEPT GRESHAM AND CRAVEN LTD. ~ AIR CONNECTOR

Primary Bibliograph§ Reference No.:- -6

.|Related Reference Number(s)

-|Description of Concept

. Can be added to Type "E'."

Requires modification of Type ol
Requires head adapter for Type "E"
. Incompatible with Type "E"

W

mpatibll with AA TED _Coupler:

X

Alitomatic air connection (within the head of
rigid coupler) located on centerline and
beneath coupler head

- CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
(AL,
[AZ,
[A3a.
[AJD.,
IA3c.
1BI.
IBZ.,
1IR3,

- CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Func tions

[IAZ
~IIA3.
[IB1, " rather large and bulky. -
[IBZ.
[IB3.
[1B4.
[ICTI.
I1CZ.
[Tc3. |
LID.

1]

*% Ball type air closure comnection (spring loaded and approximately 5-1/2" 0.D.) . .
would be susceptible to clogging from forelgn particles. -

In addition, is

CATEGORY III - IMPROVE -MECHANICAL UNCOUPLING - -

Pertinent
Functions
7.
XFN
A3b.
[1IA4.
[IIB1.
[IIB2.

sl

&

CATEGORY TV' - IMPROVE GENERAL SYSTEMS -

Pertinent
Functions
LVAL.
VAZ,
VBI.
[VB3.
[VB4 .
[VB5 .
B6.

VC

Notes: *This concept embodies improvements in this functionm.
**Denotes potential operating or safety problem.




Conéept 8: SW COUPLER POSITIONING. DEVICE

Primary Bibliography Reference No.: §&

Related Reference Number(s) 41,517

Description. of. Concept.

. Mechanical linkage-roller type (for existing
atib ty with e 'K Cou X ‘ cars;
Can: be: added. to Type "E" X Automatic positioning; tlirough manual linkage;

1
2, Requires modification of Type "EM Reduced: maintenance..
3.. Requires head adapter for Type.'E' ’

4. Incompatible: with Type "E"

CATEGORY: I' - IMPROVE: TRAIN AIR-LINE SYSTEM:

Pertinent
Functions
(AL,
(A2,
[Alda,
1A3D.
IA3c. |
181,
182, |
183.

‘CATEGORY IT - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
A7, _ :
TA3, |** Six element mechanical linkage with override springs to position coupler while
[{Bl. | allowing coupler to swing to double the positioning angle., Requires approximately
1B2. | 1,200 lbs. wheel flange force during maximum-positioning' (complicated. linkage .
1B3. < gystem), i

(1B . - Would eliminate approximately 907 of coupler bypass.

[IC2. | ** Difficult to position manually.

L

EE
o
L

CATEGORY III° - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
(AL,
[IAZ,
[Ada.
ITTA3b.
[ITAG.
111BL.
[T1B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

Functions
AL, - Improves safety by eliminating approximately 90% of bypass.

[VAZ,

L 30

LVB4, |
5.
[VB6.
* IVC.

Notes: *This concept embodies improvements in this function.
**Denotes potentlal .operating or safety problem.



Concept 9: SW 800 COUPLER

Primary Bibliography- Reference No.: 9

Related Reference Number(s) 517 .

Description of Concept

Rigid, horn-funnel, hinged hook type with automatic air and electrical connections (symmetrical
pyramid shaped horn/ funnel H

Uncoupling cam released pneumatically;

Locking hooks forced apart by cam wedge force;

Spring loaded locking hooks automatically engage opposite horn at coupling,

' r counnections the head of rigid coupler) ;
agle]c t]rgsavllgonneﬁ:gggpesus‘ﬁexsgi'l:d:%gg.ow €9 fe Environmental cover cammed aside by force of the
mating coupler;

1. Can be added to Type "E" Fingl eéectrical contact is made by air inflation
nen of a diaphragm which moves pins forward;

2. Requires modification of Type "E Automatic alr connection and locking hook’always

3. Requires head adapter for Type "E" open.

4. Incompatible with Type "E" X )

CATEGORY I - IMPROVE TRAIN. AIR-LINE 'SYSTEM

Pertinent ’ j
Functions| - Ball type connection should have good fit -and. function due to tight fit of coupler
® JAL. 3pring loaded, compressed rubber air seals. .
* TAZ, ~ Second air line system available, X
¥ 1Ala. | **¥ Alr valve control (part of Walton system - see Biblio. No. 254) switching may have
*TA3D. maintenance problems as result of. plug-up of solenoid valves due to rusting of irom ..
* TA3c. - cores, - . -
*TRL. | - Aligning pins free air commector of stress forces.
T IB2 - Lack of glad-hand air seal and hose. lateral movement would improve integrit:y and
IBZ,
N ol reliability and reduce'maintenance. .
CATEGORY II - IMPROVE M'ECHANICAL COUPLING
Pertinent :
- - (Larger version of proven subway coupler)
l-;unc:‘. Lons!  _ Lateral = (2 times standard gathering range).
% TiZ - - Vertical = + 5" (3.0 times standard gathering range) "
112 - ~ Hinged locki'n hooks have positive spring loaded interlock by direct action of -
T compression o iuide pins on coupler face.
T‘"H -~ Machined rigid face = 'mo" free slack. . -
Rl IBZ. - Aligning pins and dowels plus locked hooks gives good vertical interlock. ’
T"‘IEBT— ~ Pin/dowel fit plus interlocking spring loaded hooks achievés absolute entrapment and .
B4, gives reduced control angling, .
#* LICL. - Reduced maintenance of air hoses etc., from self-contained features.
* 11CZ,
[C3.
* 11D,
"CATEGORY III -.IMPROVE MECHANICAL UNCOUPLING
Pertinent|- - - :
Functions
: ' J‘]Z" - Allows remote uncoupling release from within train.
* 1ITAJa.{ - Provides good reliability against unintentional uncoupling and provides uncoupling
* ITTA3b capability in draft.
: 'IA_IL -~ Always open at uncoupling (like open knuckle),
[IIB2,
CATEGORY 1V - IMPROVE GENERAL SYSTEMS
Pertinent - :
Functions .
* Al .
* - 7—| ** Electrical contacts may be subject to excessive wear from enviromnmental grime T
* 1UBL. from roadbed. - ;
* IVBE3. | ¥ Cover subject to da.mage and malfunction due to impact forces of ca.mm:.ng action during
: [ ga coupling.
*TUE5 —| ** Potential for malfunction from a jamming and rupture of diaphregm or to stress aging
+1VC. and hardening of diaphragm.

- TImproved safety.

Notes: *This concept embodies improvements in this function.
*%*Denotes potential operating or safety problem.



Concept 22: DRESSER AUTOMATIC/PNEUMATIC COUPLING SYSTEM

Primary Bibliography Reference No.: 22

Related Reference Number(s) 434, 451, 605, 517

Descripcioti of Concept
Automatic air comnection (coupler mounted, spread-wing with butt line connectionms);

Automatic connection with coupling;
Automatic operation of alr valves;
Improved performance.

(Compatibility with AAR Type "E" Coupler:
1. Can be added to Type "E" X
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" ’

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

.y %% Careful analysis and test would be required OL spread-wing design to assure arquate
Pertinent wear strength and wear characteristics.
Funjf:.ons - Coupling mechanical forces operate a push rod and pilot line which opens the air line
* EAZ' valve at coupling (no added movements).
% - - Lifting the uncoupling lockset lever operates a valve which pressurizes a pilot line
* IAS3 to close train air line valve (no added movements).
* LAJD, - Unintentional uncoupling (no operations of uncoupling 1ever) leaves train ailr line
x IAJC, valves open to set brakes,
x LB . - Legs air leakage, improved line seal, improved safety.
% IBZ. - Valve controls would add mechanical ind maintenance complexity but a minimum of
+ IB3. sensitive control cixcuits,
- System provides for xed' coupling without any mechanical changes.
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent
Functions
[AT,
IIAZ,
— ITAJ.
__1IBL,
TIBZ.
[IB3.
B4,
[CLl.
[CZ,
[C3.
[D.
CATEGORY III - IMPROVE MECHANICAL UNCOUPLING -
Pertinent
Functions
LIAZ.
[I[A3a,
TIASD,
[ITA4.
[IIBL.
[11B2,
CATEGORY IV - TIMPROVE GENERAL SYSTEMS
Pertinent
Funct:lons
: Vk% - TImproved safety.
2. - Air connector can provide second air line or a small electrical connection system,
.
[VBG.
* 1vC.
Notes: *This concept embodies improvements in this function.

¥*Denotes potential operating or safety problem.




Concept 25: ‘SQW JL—C"

COUPLER
) Pr imary Blbllography Reference No. : 25
Related Reference Number(s) 517
Description of Concept
atibil With &A pe "E u
1. Can be added to Type "E" R X - Long car coupler (72" shank. with swive?; Pqtt
2. Requires modification of Type "E" ﬁgg \)rertical sw:.vel po:mt: midwa.y to .F

3.

Requires head adapter for Type "E"

Interlock:mg head.

4. Incompat:l.ble with Type "E"-< :- - ~“{.- -~ -~ - - - . L e

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

[AZ,

[A3a.

LAID,

TA:

C.

IB

IB<

I..

CATEGORY 1Y - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
*IIAl

*TTAZ,

*T1S

3.

L.

2.

“*I1IB3.
¥1184.
CL.
*11C2.
Iics.
*11D,

*%k

Gathering range, 1ocking, free slack, interlock and entrapment improvements through ’
use of "F" coupler hea

.-Longer (72") shank and "F" (interlocking) head result inm' reduced contour angling..
.. Vertical pivot allows greater head vertical ‘movement w/o increasing jackkm.fing
. possib:.lity.

Total lateral movement = + 16-1/4" (32-1/2"),

total vertical movement =

+-2:3/4",

S5rI-5a.

Manual centering would not afd normal switching operations with this heavy (967 lbs. )
head and shank, some mechanical aid would be needed to ‘achieve centering where
required, .

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
' L.
[TAZ,
[I1AJa.
[IIA3D.
[JAG.
(11B1,
[IB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
[VAL.
[VAZ.

oo e )

Reduced probability of lifting trucks on curves, and therefore, reduced derailment
probability. B

Notes:

*This concept embodies improvements in this function.

**Denotes potential operating or safety problem.




Concept 26: CONTROLLED SWIVEL "E" COUPLER

Primary Bibliography Reference No.: 26

Related Reference Number(s) 517

Description of Concept

CompatibiTity with AAR Type TET Couplex: Limited centering and contour angling
capability;

. Can be added to Type "E" X
Requires modification of Type "E" Reduced contour angling.

Requires head adapter for Type "E"
Incompatible with Type "E"

Fo RV L

CATEGORY I - IMPROVE TRAIN ATR-LINE SYSTEM

Pertinent
Functions
AT,
[AZ.
[A3a.
[A30,
TA3c.
IBL.
IBZ.
IB3.

CATEGORY II - IMPROVE MECHANICAL CQUPLING

Pertinent
Functions
L

‘kﬁzi— ~ Self centering achieved as follows:

TRl Angularity above 40, draft gear is depressed and uncoupled gear returns to center
] when lateral force is removed: (40 = 2.0" offset for 28.5" coupler and 4.2" for

L

F183 | 60" coupler). Angularity above 4° expected on 10-207 of operating time.

[184. | ~ Maximum angularity of 150 (for 60" coupler) as compared to standard of 79, results

1CL, in less contour angling on curves.

AL

TTCT
1D,

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

Tas
A3b,
A4,

[T1B2.

s

,—.
Lom!
=2

CATEGORY 1V - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
[VAT .

VAZ.
[VEL, - Reduced contour angling lowers derail probability and increases safety.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Cpncept 27: DRESSER RAPID TRANSIT COUPLER

Primary Biblioggaphy Reference No.: 27

Related Reference Number(s) 448, 517, 606, 750

Description of Concept ]
Smaller version of SW 800 (see also Bibliography Reference Number 9).

- Electro-pneumatic switching unit operates:
: 1) Train ai lves (at coupling and
Tompatibility GIth AAR Type "E" Coupler: e aptingy o s (af coupling

1. Can be added to 'Type ngn Make/break of electrical contacts.

(2)
: . . (3) Car uncoupling lever, .
2. Requires modification of Type "E" (4) Centering device (at coupling and

3. Requires head adapter for Type "E" | ~ uncoupling).
4. Incompatible with Type "E" X
CATEGORY I -. IMPROVE TRAIN AIR-LINE SYSTEM
Pertinent :
Functions
: ﬁ% Small version of SW-800.
* JA3a. See Bibliography Reference Number 9.
*TA3b.
* JA3c.,
*TBL.
®1B7, |
*IB3. |
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent R . - - .
Functions
*1IALl.
X T1AZ.
*TTAJ.
T.I [ .
—*—'%g"' - Pneumatic actuated (at uncoupling) rubber boots on each side of shank to achieve
— : self-centering. -
*TICL,
[CZ.
[C3. ¢
[D.
" CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent R . i
Functions
T. | ** Achieves self-centering in uncoupled state (some question of permanent retention of
2. air in expanded rubber boots for self-centering in extreme enviromments).
k3 a, f
[TTA3b.
*TLIAL.
FITIBL,
[1IB2.
) CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent| - C I - S o -
Functions
[VAL. - Achieves automatic brake control at uncoupling (assuming electrical power available).
VAZ. .
* . - Achieves train control for air valves, electrical contdcts, dticoupling and centering.
ikd 3. . )
* 4.
~IVBJ.
* TUBG.
* IVC.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem. E
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Concept 3la: SW COUPLER POSITIONING DEVICE

Primary Bibliography Reference No.: 31

Related Reference Number(s) 517

Description of Concept

Compatibility with AAR Type "EU Coupler;

1, Can be added to Type "E"

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

Hydraulic master-slave type (for existing
cars); ' ’

Automatic positioning through hydraul:.c
master-slave system,

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent|
Functions

[AZ,
[Ada.
[A3D.
TAdc.
IBLl,
1BZ.
183.

CATEGORY IT . IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TIAL,

IB3.

Cl.
11CZ,
%*I1IC3.
+11D.

1B1.
187, *%* May be difficult to position manually.

(Ta7. - Truck bolster movement transmitted to hydraulic cylinder "master' through flexible
TIAT. hose to a '""slave" hydraulic.cylinder to move coupler head.

' - Would eliminate estimated 90% of coupler bypasses.

"CATEGORY IIT . IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TIAL.
[TAZ.
Ala,
[IIA3b.
[11AG.,
[I1B1,
[11B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

VAL, See Bibliography Reference Number 8,

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.

C
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Concept 31b:

SW COUPLER POSITIONING DEVICE

Primary Bibl

iography Referénce No.: 31

Related Reference Number(s) 517

Description of Concept

Hydraulic direct guided 136" coupler with wide
mouth swing draft sill (for new comstruction);

‘Compatibility with AAR Type "E" Coupler:

1. Can be added to Type "E"

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4 .Incompatible with Type "E"

Automatic positioning through hydraullc dlrect
X guiding of long coupler.

- CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAT.
TAZ.
[A3a.
[A3b.
TA3c.
IB].
[BZ.
[B3.

CATEGORY I1 -

IMPROVE MECHANICAL COUPLING

Pertinent
Functions

[TAZ.

#% Heavy swinging draft sill

_.ul
[1CZ2.
[IC3.
ID.

] | oH

133 - Two hydraulic cylinders at outer edge of truck bolster directly move the coupler shank
T IBL simple system should be very reliable.

—IIBT 136" coupler length reduces cortour angling (would need "F'" type locking head).

:_33_ - Would eliminate approximately 907 of coupler bypasses.

would be very difficult to position manually (if required

" to mate with a non-equipped car).

CATEGORY III -

IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[AL.

[IAZ.

IA3a.
[ITA3b.]|
I1IAG.,
TIIBI.
[IIBZ2.

CATEGORY IV

-_IMPROVE GENERAL SYSTEMS

Pertinent
Functions

IVAZ,
IVBI.
VB3. ,
VB&. . -
[VBS.
VB6.
~_1IvC.

TVAT. See Bibliography Reference Number 8.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 33: EUROCOUPLER 68

Primary Bibliography Reference No.: 33

Related Reference Number(s) 46, 301, 303, 308, 309

Description of Concept

Integral, rigid coupler with automatic air connection and automatic operation of air valves;

Semi-rigid, open faced, spread wing, hinged hook type with positive locking and reduced free slackj

flexible pull clutch (air cylinder operated) releases wedge lock to allow hinged locking hook to bs
forced open by slant rear edge of rating coupler;

Hinged envirommental cover is wedged open at coupling;

Round electrical connector with pin/socket mating.

mpatibility with AK e "E_Cou X i ‘

1. Can be added to Type "E"

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent . .
Fur;c&g_lons %% Aflr connection depends on rubber compression held by coupler locking hook which has
TV slack of at least 0.04" in all directioms. :
* j:g%‘ *% Electric solenoid operation of air valve subject to possible malfunction from rust or
% = contamination.
¥ 181,
* 1B2,
* 1B3.
CATEGORY IT - IMPROVE MECHANICAL COUPLING
Pertinent ’ '
Functions
T .| ** Spring loaded movable hook locks on outside of rear slant face of fixed knuckle
* ﬁg . (depending on rust or grime build-up, bounce-back may occur before final locking).
—_TIBL. *%* Machined movable pieces and mating faces gives approximately 0.04" free slack (com-
*® IiB2, | plicated system), ’
* IIB3. |
* 1184,
[1C1.
* 1ICZ.
[IC3,
IID.
CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent
Functions
ITTAZ | - Alr cylinder offers good remote uncoupling capability,
% Ala,
IIJA3b.|** Electric solenoid not yet successful indicates excessive force may be required
[IAG. to release wedges for uncoupling.
[IBl.
[IIB2.
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent '
Functions :
VAL | ** Cover/wedge design needs careful review for adequacy against damage and malfunction.
% LV 1: *% Round connector limits number of circuits.
7 Z %% Rigid pin/socket type contacts subject to damage and malfunction due to free slack
TR S movements of coupler. -
* IVBO,
*® VC.,
Notes: ' *This concept embodies improvements in this function.

**Denotes potential operating or safety problem.
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Concept 36: BRITISH WEDGLOCK COUPLER

Primary Bibliography Reference No.: 36

Related Reference Number(s)

Description of Concept Rigid, flat faced, hinged hook with locking

from camshaft driven wedge;

Integral automatic alr conmection and auto-
matic operation of valve (intermational
only).

Electrical signal from CPB operates electro-
pneumatic switch so air rotates a camshaft
for unlocking coupler;

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" - X

m] at-billt with AA "B Cou ‘ Envirommental cover uses nylon hinges,
Butt type, spring loaded, brass contacts in
1. Can be added to Type "E" electrical conmector;

Automatic air connection and locking hook
always open. .

' CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM - - - -

Pertinent
Functions

*IAL.

*JAZ.

| *IA3a.

tA3b.

[Adc.

*IBL.
*1B2,
*1B3,

%

Air connection depends on rubber compression held only by coupler locking.

Air valves operated by air or manual camshaft (same operation as automatic
coupler locking) should achieve very reliable operation.

"CATEGORY II - IMPROVE MECHANICAL COUPLING -

Pertinent

Functions
| TAL.

[TAZ.

FYA3,

[IBL. |
[187. |
[iB3. |

'EERE

[B4.

[ICL.

~1lICZ,

[IC3.

LID.

*%k

Light duty rapid transit design.

" No automatic locking unless positive action from both air and electrical 51gnals.‘

Hook wear is taken up by camlock wedge action.
Positive locking from wedge retained even with subsequent air loss.,

~ - CATEGORY III - IMPROVE MECHANICAL UNCOUPLING .

Pertinent
Functions

[Al.

AZ.

*1IJA3a.

[IA3b,

[1TAZ,

[TIBL.
TITRI.

Camshaft unlock would give positive rotating (leveraged) control of uncoupling.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

' [Functions

[VAZ .

* IVBL,

% 1VB&.

[VB> .

| % _1VBE,
*

[VC.

ﬁ;ee movement (and reliability) of enviromnmental cover as improved by non—binding
nges. . B
Brass contacts (not silver faced) are subject to low contact reliability wlth use.-
Improved safety. -

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem. -
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Concept 4la: HOLLAND POSITIONING DEVICE

Primary Bibliography Reference No.: 41

Related Reference Number(s) 512

Description of Concept

mpatibiTity with, Ad e TET Coupler: | Direct positioning control from trucks through
1. Can be added to Type "E" X rod-lever—cable linkage.

12. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I -~ IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

- |Functions

IAZ.
[Ada.
[A3D.
3C.
IBL.
1B7.
183.

CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent - ]

TA3. - Simple, direct connected (rod-lever-cable) positioning of coupler from trucks
TBL. - (permanent connection).

#*%k User report of rapid deterioration from normal wear and vibration.

CATEGORY ITT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

[TAZ,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
VAL.

[VB4 . - Improved safety by reducing bypass probability.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problenm.
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Concept 41b: EVANS CENTERING DEVICE

Priméry Bibliography Reference No.: 41

Related Reference Number(s) 512

Description of Concept

Compatibility with AAR Tvpe "B Coupler: Direct centering by opposing horizontal

1. Can be added to Type "E" ° X spring belt?w shank and bell housing.

2. Requires modification of Type "E" X
3. Requires head adapter for Type "E"

4. Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN ATR-LINE SYSTEM

Pertinent
Functions
TAT,
[AZ.
[A3a.
[AJD.
[Adc.
IBL.
IBZ,
TB3.

CATEGORY IT - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TAL.
iﬁ%- *% Manual disengagement difficult unless coupler is centered.

[IBL,
—T1IBZ. |
1B3.

T84,
%*TICL.
[1CZ.

CATEGORY 111 - IMPROVE MECHANICAL UNCOUPLING

- CATEGORY IV - IMPROVE GENERAL SYSTEMS

Notes: *This concept embodies improvements in this funhtion:
**Denotes potential operating or safety problem.
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Concept ‘4lc: EVANS POSITIONING DEVICE

Primary Bibliography Referéncer No.: 41

Related Reference Number(s) 512

Description of Concept

‘ ggmgatlbilitv with AAR Type "ET Gouplexr: .
1. Can be added to Type "E" X Dirﬁct ggsit{‘.on%ixg control from trucks

. ) through a double-acting side spring
2. Requires modification of Type "E" X moving a lateral spring loaded shank

3. Requires head adapter for Type "E" carrier.
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AZ,
[Ada.
[A3D.
TAlc.
IBL.
TBZ,
1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent: . -
Functions
AT,
1IAZ.
[TAT.
IBL. : .
[IBZ, %% Reliability suspect due to high leverage movements needed under high friction
LIBS. " load conditioms.
[IB4.
CL.
[1CZ.
J*TIC3,

W

. " 'CATEGORY TII - IMPROVE MECHANICAL UNCOUPLING
Pertinent . S
Functions
j (AL,
LIAZ,
Ad3.
b,
[JAG.
IIBL,
T11B2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
IVAL.

4, See Bibliography Reference &4la Category IV.

* 1VC.

Notes:  *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 41d: STANRAY CENTERING DEVICE

Primary Bibliography Reference No.: 41

Related Reference Number(s) 446, 507

Description of Concept

[Compatibility with AAR Type "E Coupler:
1. Can be added to Type ME" X ©  Single coil spring type.
2. Requires modification of Type "E" X -
3. Requires head adapter for Type "E" B
4, Incompatible with Type "E" s

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AT.
[AZ,

. CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent
Functions

[TAZ, : -
FTAS. - For use on standard or high-cube cars.

IBl. - C .
B2, ~ Low maintenance and inoperability rate. .

IB3.
[T84. | ** Some problem to manually disengage 1f coupler not on centerline.
[CL. ’

[ICZ. :
[C3: | --. o cem o e e L
[D. e .

1)

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

[TAZ.
AJda,
3b.
[TAZ .
[IIBL. - 4
[1IB2. . e

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

Notes: *This concept embodies improvements in this functionm.
**Denotes potential operating or safety problem.
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Concept 4le: ' STANRAY CENTERING DEVICE

Primary Bibliography Reference No.: 41

Related Reference Number(s) 446, 507

Description of Concept

. {COTpERIFIIEy wiEh FAR Type "E" Coupler:

1. Can be added to Type "E"

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, TIncompatible with Type "E"

Double leaf spring type.

Pertinent
Functions|
AT,
[AZ.

[Ada.
[A3D.
3¢,

IA
1B1.
B‘

18

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

3.
IBZ.

(184,
[1CL.
[iC2.
[IC3.
~11D,

CATEGORY II - IMPROVE MECHANICAL COUPLING

LIAZ. *% High damage susceptibility when used on high~cube cars.
IB1, %% Relatively high maintenance and inoperability rate.

: 183, *% . Some problem to manually disengage if coupler not on centerline,
% - : o

- [Pertinent| -
Functions|’
[IAL.
[IAZ.
a,
[ITA3b.
[IAG.
[IIBl.
[IIB2.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
VAL,
LVAZ .

VEIN
Ve,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Notes: *This concept embodies improvements in this function.
© **Denotes potential operating or safety problem.
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Concept 41f: STANRAY CENTERING DEVICE

Primary Bibliography Reference. No.: 41

Related Reference Number(s) 446, 507

Description of Concept

Compatibllity with AAR Type "E" Coupler: " Double.coil spring.type. ..
1. cCan be added to Type "E" X '
2. Requires modification of Type "E" X

3. Requires head adapter for Type "E" . .
4, Incompatible with Type "E"

CATEGORY .1 - IMPROVE TRAIN AIR-LINE SYSTEM

‘Pertinent
Functions
[AT.

CATEGORY II -+ IMPROVE MECHANICAL COUPLING

Pertinent
Functions
T

[IAZ,
[IA3.
[ Bi. *% Limited application for mid-size cars,
[IBZ. .
— IIBJ. #% Damage problems and higher cost caused manufacturer to remove from production. -
[B4, fai

*I11CL.
[1CZ.
[IC3.
[ID,

CATEGORY III - TMPROVE MECHANICAL-UNCOUPLING-

Pertinent
Functions
ITAT,
[TAZ.
[I1A3a.
[TA3b.
[1TAG,
[ITBIL.
IIB2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAT.

TVAZ.

[VBL.

[VB3.

[VB&,

[VBS.

[VB6.
Ve

Notes: *This concept embodies improvements in this function.
. **Denotes potential operating or safety problem.
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Concept 4lg: STANRAY CENTERING DEVICE

Primary Bibliography Reference No.: 41

Related Reference Number(s) 446, 507

Description of Concept

Swing type

TIETY Y

%
‘Can be .added to Type "E"
Requires modification of Type "E" X
. Requires head adapter for Type "E"
. Incompatible with Type "E"

~w e

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM.

Pertinent
Functions|

L.

1AZ.

lAda.
[A3D,

i3,
‘1B1.
1182,

CATEGORY 11 - IMPROVE MECHANICAL COUPLING

Pertinent
Funetions| ** Limited applicatiom only on standard cars.

11Al.
[AZ, #*% Difficult to operate manually,

TA3.
[TBL.
[182.
[183. |
[T84.
[cTL,
tZ.
c3.
(1D, |

IEENN

CATEGORY III - ‘IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
(AT,
[TAZ.

a.
IITA3b.
TAG.
[IB1l.

[TIB2. |

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
val.
VAZ .

IvC.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 45a: SNCF DOUBLE-LIP SEAL AIR CONNECTOR

Primary Bibliography Reference No.: 45

Related Reference Number(s)

Description of Concept

at]bility with e "E_Cou 3
1. Can be added to Type "E"
Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" X

~N
.

CATEGORY I - IMPROVE- TRAIN AIR-LINE SYSTEM

Pertinent
Functions
% [AL.
* IAZ. R
¥ :2-;:- - Double-lip (concentric seals) would hold sufficient seal for both vacuum and pressure.
* TAJb. .
IA3c. *% Air valves operated by vacuum differential (approximately 2 psi) applied to quick
% 1B1. release _valvgs in eacl}:x car for simultaneous blged of airylines forpswitching.
1BZ, (Holding the required vacuum and quick vacuum differentials doubtful for a long
183. train system.)

- CATEGORY II - IMPROVE MECHANICAL COUPLING.

Pertinent
Functions
TIATL.
[IAZ.
1TAJ3.
__ IIBL, |
—_IIB2. |
—I1B3. |
[1B%&.
[CI.
[ICZ.
[C3.
IID.

CATEGORY TII - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
ITTAL.

T3
TITA3b,

CATEGORY IV . IMPROVE GENERAL SYSTEMS ..

Pertinent
Functions
LVAL.
TVAZ.
[VBL,
[VBJ. T
[VB&, : T
[VBS.
TVB6. .
[VC. N

Notes: *This concept embodies improvements in this function.
¥*Denotes potential operating or safety problem.
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Concept 45b: SNCF VACUUM. BRAKE CONTROL SYSTEM

Primary Bibliography Reference No.: -45

Related Reference Number(s)

Description of Concept

— - Centrally operated brake release of all
mpatibility w er v cars through quick release valves
1. Can be added to Type "E" X operated on approximately 2 psi vacuum.

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AL.

[AZ.
[Ala.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
L TAL,
[IAZ.
IA3.
IBI.
IBZ.
1B3.
[B4 .,
[CIL. .
[TCZ, :

{1C3.
[ID,

i

%

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
% LVAL. :

[VAZ. -~ System to bleed all cars simultaneously in preparation for hump switching.

Notes: *This concept embodies improvements in this function.
*%Denotes potential operating or safety problem.
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'

Concept 45c: KHOEPS ELECTRICAL CONNECTOR

Priﬁary Bibliography Réference No.: 45

Related Reference Number(s)

Description of Concept

Compatibility with AAR. Type "E” Coupler:
1.' Can be added to Type "E" - . 1 oL T
2. Requires modification of Type "E" - l

3. ..Requires head adapter for Type "E"
4. Incompatible with Type "E" X

. CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent} - . o
Functions
TAL,
TAZ.
[Ala.
[AJD,
IA3c.
IBI.
1BZ,
1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
ji

[TAZ.
(A3,
—TIBL. |
1187,
[TB3. |
[T84.
[CL.
FicZ.
[TC3.
T1D.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions| - ' .-
(AT,
[TAZ.

AJa,
[A3b.
1AL,

[I1B2.

e

. . CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent . ) .
Functions - - - C PR L. . _
VAL, . .

= g‘;}r ** Contact life_ satisfactory only when connection was made without load.

[VB3.
* IVB4, *% Envirommental caps over electrical contacts not totally successful.
[VES .
[VB6. |
[VC.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 47a: SIMPLIFIED U.I.C. COUPLER - FRENCH

Primary Bibliography Reference No.: 47

Related Reference Number(s)

Description of Concept

Sliding rods release uncoupling mechanism;

it 2 - | Locking bolts drop into place ready for automatic

1. Can be added to Type "E" recoupling; :
negte

2.. Requires modification of Type 'E Semi-free, open-face, spread claw, fixed knuckle,

3. Requires head adapter for Type "E" . discontinuous coupling movement modified

4, Incompatible with Type "E" X Willison,

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions;

(AL,

[AZ.

[A3a.

(A3b.

c.

1B1.

1B2,

1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
F;:?;th?ns (Interchange with Willison)

LIl - Lateral gathering = 17.4" total (4.35 x standard) - however, is not balanced around
~FTIBL centerline. .
—ITB7. #*#* Discontinuous lateral coupling movement (0.8") would tend to create damage problems for
—i1B integral air or electrical connectors.
—3 *—| ** Coupler "blocking” occurs at coupling angle over 9° (a separate buiding horn would
*1TcL possibly correct), .
=T - Vertical and horizontal centering with direct attached springs (two vertical on each

-CB. side, two horizontal outside of shank),
D < ** Centering disengagement device is damage prone.

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent .
Functions

. - Uncoupling in draft is possible up to approximately 8,800 lbs., draft force.
LIAZ.
[A3g' *% Corrosion or envirommental build-up can prevent gravity drop of locking bolts.
L . -
[ *TITAG.
[IIB1.
IIB2.

CATEGORY IV - TMPROVE GENERAL SYSTEMS

Pertinent
Functions
-IVAL.

[VAZ,

Notes: *This concept embodies improvements in this functionm.
**Denotes potential operating or safety problem,
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Concept 47b: PENDULUM SELF CENTERING SYSTEM

Primary Bi_bliogr‘aphy Reference No.: 47

Related Reference Number(s)

‘|pescription of Concept

[Compatibility with AAR Type "L Coupler: . N
1. Can be added to Type "E" X Simplified U,I.C. coupler -

2. Requires modification of Type "E" pendulum self-centering system.
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAL.
[AZ.
[A3a.
[A3b.
TA3c.
IB1.
IBZ.
183,

_ CATEGORY I1 - IMPROVE MECHANICAL COUPLING
Pertinent . - .
Functions

[IAZ.
[A3. :
—-]‘:%]2'— - Shank rides on a swinging bench supported on each side by hanging bars -
—m——- gives pendulum or gravity centering.

[YEZ, *% Potential problem of damaging harmonic swings under lateral vibration.

K g;‘ *% Safety problem in hand centering cars coupled on a curve,
[1C3.

[ID.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 52: TYPE "F" COUPLER WITH TOP SHELF

APr‘imary Bibliography Reference No.: 52

Related Reference Number(s) 38, 54, 405, 455

Description of Concept

~w N

CompatibiTity with AAR Type TE  Coupler:

1. Can be added to Type "E" ) X
. Requires modification of Type "E"
Requires head adapter for Type "E"
Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN ATR-LINE SYSTEM

Functi

Pertinent

ons

__CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertin
Functi

ent
ons

[TAZ

: - Gives full vertical entrapment for mated "E" or "F" couplers.

[TAJ

[1B

[IBZ.

[IB

13

[1B%4. |

o ’ . .

[CL

1ICZ

[IC3

[ID.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertin
C

10Ns

ent

1IA

1.

LIIAZ,

a.
[TA3b.

[IB

[ITAG,
[TIBL.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions

- Would reduce tank car punctures an estimated 60%.

LV,

~ Prevent vertical separation.

[V]
V]

*% Still has possibility for high rupture probability (if subject to tank car impact)

due to sharp interlocking lug.

'PWPj?N

Notes:

*This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 54: TYPE “"E" COUPLER WITH TOP AND BOTTOM SHELF

P}:imar“y Bibliography Reference No.: 54

Related Reference Number(s) 38, 52, 405, 455-

Description of Concept

CompatibITity wich AAR Type TE™ Coupler:

1. Can be added to Type "E" ' X
2. Requires modification of Type 'E'"
3. Requires head adapter for Type "E" -
4, Incompatible with Type "E" g o -

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM - : . -

Pertinent|. . A .
Functions
TATL.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent]
Functions

[IAZ. - Gives full vertical entrapment for mated "E" or "F'" couplers.
—TIBL. |
[1B2.
™1183. |
w

=

1B4.,
[ICL.
[ICZ.
IC3.
[ID,

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent - . ]
Functions . )
11IAT.
[ITAZ,
[1TAJa.
[IIA3D.

TIiB2.

. CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent -

Functions; '

[ IVAT.

IVAZ.
IVBL. .
E‘\I;??T ~ Same advantages as type "F" (Biblio 5.2) without sharp lug problems.
[VBD.
IVB6.
* IVC

"Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem. :
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Concept 254: WALTON "ELECTRO-PNEUMATIC" CONTROL SYSTEM

Primary Bibliography Reference No.: 254

Related Reference Number(s) 516

Description of Concept

Operation of air valves is sequenced automati-
cally as part of electro-pneumatic control

Also see data sheets following. system started by (1) coupling process

(2) pushing uncoupling button or (3) manual,
air valve operation;

Uncoupling initiated by (2) electric signal
from control car (2) electric switch at
growth level or (3) manual lever on top of

W e LT u

2 : | coupler; .
1. Can be added to Type "E" X Train b:f:;l)ces setlautomatically (on cars being
] [ - set-o and electrical connections completed
2. Requires modification of Type "E automatically. Remote uncoupling and train
3. Requires head adapter for Type "E" air valve control. (See next page for full
4. Incompatible with Type "E" system description.)

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent!
Functions

(AL,

- Provides automatic operation of air valves for both coupling and uncoupling sequences.

[AZ.

% TAda.

* 1A3D,

* 1A3c.

IBl,

IBZ,

—_1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

\L . .
* I1IAZ. - Provides automatic uncoupling release from within train (cab of switching car),

*11TA3a, external (outside of switching car) or manual backup at coupler head.

3b.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

~ Full automatic electrical and brake control.

AZ. | ** System requires a fixed minimum residual car air pressure to operate without delays.

*% System requires definite maintenance at frequent intervals.

4. - Improved safety (remote uncoupling and valve control).

H

Notes:

*This concept embodies improvements in this fumetion.
**Denotes potential operating or safety problem.
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SUPPLEMENTAL SYSTEM DESCRIPTION
FOR BIBLIOGRAPHY REFERENCE NO. 254

The basic operating sequence for the Walton "Electric-
Pneumatic" control sytstem (as affecting the cars being coupled/

uncoupled) is:

Coupling Sequence )
1) Electriéal‘qu covers are levered open to expose con- -

tacts.

2) Permanently extended circuit pins make contact.

3) Coupling switch is closed by complete insertion of the
coupling locking hook. ‘ '

4) Coupling solenoid is actuated and instigates the follow-
ing functions (some with time delay). '

(a) Open pilot air line valves.

(b) Open train air line valves.

(c) Open valve to provide air to electric coupler box
piston (which moves the contact block forward to project the re-
tracted contact pins to extended position in full contact).

(d) Exhaust air from centering device cylinders to
disengage automatic centering.

5) Appropriate system indicators display in control cab.

Uncoupling Seguence
1) Uncoupling signal (electric switch from control cab or

ground level of switching car) is started.
2) Uncoupling solenoid is actuated and inétigates the fol-
lowing functions (some with time delay).
(a) Apply air to centering device cylinders.
(b) Close train air line valves.
(c¢) Exhaust air to electric coupler box piston (which
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allows.a spring loaded retraction of contact block and discon-
nection of all contact pins except permanently extended contact
plns)
(d) . Energize the uncoupling cylinder to mechanically
disengage. the coupler locking hooks.
3) Cars pull apart.
4) Permanently extended cifcuit pins break contact which
instigates the following functions.
(a) Exhaust air from uncoupling cylinder to allow a
spring closure of hinged locking hook ready for next coupling.
(b) Emergency brake set on the set—off car(s). »
(c) Reset of all control valves.
5) Electrical box cover is closed by Sprlng pressure when
boxes are fully parted. ‘ ‘
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Concept 30la: WILLISON TYPE II (UIC) COUPLER

_Prim&ry BibliographyﬁReference No.: 301

Related Reference Number(s) 301,'305, 308, 309, 449, 502

Des ri tion -of Conce
‘Semd ree, open facéi spread claw, fixed knuckle, discontinuous movement;

Gravity type lock (no springs) using’ five cast unmachined parts;

A preliminary stop in locking mechanism reduces recoil possibility;
Coupler lock, interlocking arms and wedges behind rigid kruckles;
‘Lateral movement of approximately 0.6" during final coupling;

Lock set can be actuated or released from either side of coupler,ﬂ- «
Locking pieces have a rolling action (as compared to the usual slidin% action);
1T With AA TET Coupler: Gravity lock is held open at uncoupling, "knuckle
TR PR ‘ is a golid cast plece;
1. Can be added to Type "E ) . Visual indication of coupler locked conditiom,
2. Requires modification of Type "E" "knuckle open' capability. ..
3. Requires head adapter for Type "E"
4, Incompatible with Type "E" "~ - - X -

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

LAL,

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions

L

1At

[A3.

BL.

[IBZ.
I1B3,

**I****

[TB&.

ICI.

[ICZ.

[C3.

*11ID.

=1

i

Increased gatherin
Lateral + 3.95" (2.0 x standard).
Vertical™+2.35" (1.6 x standard). ’
Reduced free slack of 0.28" (0.36 x standard).
Positive locking might not be obtained w1th excess rust or grime build-up since
gravity is sole locking force. - -
Should increase coupling speed range.
-Good vertical interlock and entrapment of broken coupler.
Discontinuous lateral coupling movement would tend to create potencial for damage
to Lntegral air or electrical conmnectors..-

Functiocns

Pertinent

x L -
®ILIBL.
*ITIB2.

CATEGORY III .- IMPROVE MECHANICAL UNCOUPLING
Allows possibility for an alternate side lever for manual uncoupling,
Allows uncoupling in draft (up to approximarely 100 1bs, tensiom),

Accomplishes the "knuckle open™ concept.

Pertinent

Functions
. TVAT.

1VAZ.

% TUBT,

[VBJ3.

£3

S,

* B6.

SERE

B3

G,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

>

Improved safety due to reduction of coupler bypass.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 30lb: SCHARFENBERG KUPPLUNG

Primary Bibliography Reference No.: 301

Related Reference Number(s) 46, 305, 308, 309, 510
Description of Concept
Rigid, flat-faced, matching horn/funnel, symmetrical horizontal disc-shaped "oscillating hooks",
Locking plates are rotated at uncoupling and secured in ready position in a spring loaded recessed
catch;
Manual or pneumatic or electro-mechanical uncoupling;
Integral air connection system; A
Automatic electric commection at side or top of coupler; :
(Compatibility with AAR Type "E™ Couplers .- . Environmental cover movid aside manually or
1. Can be added to Type "E" g:g:m;;iﬁgiézcégit§ electrical contacts also
2., Requires modification of Type "E" Automatic air connection and air valve
3. Requires head adapter for Type "E" | operation.
4. Incompatible with Type "E" X
CATEGOR!VI - IMPROVE TRAIN AIR-LINE SYSTEM
Pertinent|
Functions
®IAL, - Air connection integral with rigid coupler head.
: :F; = Up to three air lines (including one needed for uncoupling).
*TA55. - Air valves are automatically operated by- final-mechanical operating of coupling.
fg S **  Alr connection depends on fixed compression of rubber seals,
*187, ’
B3.
CATEGORY II -. IMPROVE MECHANICAL COUPLING
Pertinent
- - Basic gathering rang
F}nf;ions Lateral: + 7.7" §3 .85 x standard).
®IIAT - Vertical: + 5.45" (3.63 x standard).
. T ** Extended gatﬁéring range with use of extermal horn up ‘to 26,7" lateral - mar inal
3 g
-—-ﬁ§14—— addition due to damage potential of horn with high 1ength/diameter ratio
~*{iRy 1 - Positive locking from spring loaded locking cam.
—;4T§§=—— ~ Positive locking, vertical interlock and entrapment from horn/funnel tolerances plus
~ umm locking cam hooks.
L8 &1k #% Reduced free slack (0.04") from machined faces (complicated system from cost and
[CT
& ST maintainability viewpoint).
.LC3* - Vertical centering from multiple leaf spring.
*T1h %% Liateral centering from side hydraulic cylinder may have low reliability due to damage
——— susceptibility.
CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING -
gi::%?gg; . = Locking plate held in spring loaded ready position (knuckle open comdition).
o - Second air system used to transmit pressure to operate uncoupling cylinder (alternate
v system uses electric solenoids). Good remote uncoupling if a means is available to
% Jﬂé ‘'select cars for uncoupling.
2Z2ee=| %% Uncoupling subject.to marginal reliability after use and envirommental grime contam-
VYA = ination due to high force required to rotate both locking plates (against coupling
FTITRL draft force friction) and to compress both recoupling springs.
IIIB2.
CATEGORY IV - IMPROVE GENERAL SYSTEMS
[Pertinent
Functions! . gpjectrical contacts are held away from environment,
.VAZ' *%* Manual cover removal system subject to damage possibility.
F TR - Combination of pneumatic removal of cover and pneumatic engagement of contacts (after
£ 3' coupling forces are complete) has good reliability potential.
* 4: - Improved reliability.
[VBS.
* 1VBG,
* IVC.
Notes: *This concept embodies improvements in this function.

**Denotes potential operating or safety problem,
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Concept 306: FREIGHT MASTER POSITIONING DEVICE

Primary Biblibgraphy Reference No.: 306

Related Reference Number(s) 515

Description of Concept -

a

1. Can'be added to Type "E'™ . -y
2. Requires modification of Type "E"

3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

TTE T Coupler: Direct linkage from trucks through rod and
chain with spring slack take-up.

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

Functions

A
a

_CATEGORY II - IMPROVE MECHANICAL COUPLING

v

- .Simple device which should be“economicai in cost and maintenance (assuming adequate
“design’ stresses). ’ '

% User reports of maintainability after éxtended usage,'

Pertinent

Functionsj

AZ,

A3a,.

[IA3D,

~_IIIB2.

[TTAG,
[IBL.

CATEGORY II1 - IMPROVE MECHANICAL UNCOUPLING

" jPertinent

Functions
LVAT.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

- Improved.safety by reducing Eypass probability.

Notes: ~*This concept embodies improvements in this funection.
**Denotes potential operating or safety problem.
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Concept 309: UNICUPLER (U.I.G.) COUPLER

Primary Bibliographx Reference No.: 309

Related Reference Number(s) 33, 47, 49, 301, 308, 309, 502

Description of Concept

Semi-rigid, open face, .spread claw, intema.l
Einl%?d hook (ridigized Willison with hinged
0ok) ;

Uses ORE II - cross beam centering device
Biblio: No. 318);

CompatibiTity with AAR Type "ET Coupler: ] Hinged envirommental cover is wedged opened at

1, Can be added to Type "E" R co:pling, seal
2. Requires modification of Type "E". ' oglati:g?ctr ca connector with pin/socket
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" X
CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM
. gerti;nent Alr connection integral with non-compatible rigid coupler head.
:njtf.ons - Final sealing pressure is attained by forward movement of connectors from cam
*IAT. actuated by coupler closure.
[Ada, - Alr lines.can be opened from rear of connected coupler for maintenance (pivoted
]:2- 0. opening) .
*IB..‘.:. - Air connectors are well protected by recess in coupler head,
% IBZ.
*1IB3.
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent
. - Basic gathering range.
Figegions Lateral: + 8.7" (4.35 x standard).
*TIAT Vertical: ¥ 5.5" (3.67 x standard)
~STAT——| - Slimgle, :l.1]--1t:e:.’g:-.:.}'.ll.i spring loaded hinggd hook for lock:.ng, interlock and entrapment.
B - Most simple o nged-hook Willisom types.
$'TI§ e - Bssic cssg{ |f'o§ged hiadkand shank is extremely rugged with minimum of.machining to
-——3—' . obtain ree slack.
E-%—E—— - Locl;ing mechanism composed of approximately six unmachined steel castings plus ome
- spring.
[1CT.
*1ICZ. '
1IC3.
_*11D,
CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
gg::in::: - Altgmate (2nd sgide) uncoupling lever using a. cable connect:ion or rigid joint and -
shaft,
Tl ‘j&‘ - .Alternate uncoupling release by air valve located at side of car,
*ITTATE - Locking pawls (knuckles) .are spring loaded in ready position at uncoupling,
[A3b. - Locking pawls can be manually locked opén to prevent automatic recoupl:.ng during
T TTAL = switching operations.
®ITIBL, |
FI11B2.
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent] . Electrical connections integral to coupler.
- Fum‘sigﬂs Elecgrical pin/socket connections are clustered around an alr conmector (protected
LVAL. area).
_LVAZ. - Final electrical contact made by alr pressure after coupling closure,
: V]-%- *k Environment§1 protection covers are manually cammed aside at coupling (damage
. bJ. susceptible
* IVB4. - Electrical contacts can be opened (hinged aside) from rear of coupled unit.
B>, ! ** Round conmector limits number of circuits.
0. | *#* Rigld pin/socket type contacts subject to damage and malfunction due to free slack
* LIVC. (0. 31"§ movements of coupler.-
Notes: *This concept embodies improvements in this function.

**Denotes potential operating or safety problem.
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% Concept 318: ORE II CROSS-BEAM SUPPORT CENTERING DEVICE

Primary Bibliography Reference No.: 318

Related Reference Number(s) 459

Description of Cohcept

Cross beam support.

. Compatibility with AAR Type TE~ Couplex:

1. Can be added to Type "E" X )
2. Requires modification of Type ""E"
3
4

Requires head adapter for Type "E"
Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AL.
[AZ,
[A3a.
AJb,
IA3c,
IB1,
1BZ,
IB3.

, A CATEGORY 11 - TMPROVE MECHANICAL COUPLING
Pertinent ’ .

Functions

L. - Spring actuated centering device (+ 1.2" from centerline of car).

[IAZ. - - Simple rugged, reliable. .

_.;A;%.__. - Manual disengagement and automatic ‘reengagement.,

_.._Z_%g : - Nominal initial cost and minimal maintenance.

~ 11B3.

B4,

*TICL.

[CZ.

C3.

X TID.

t

=

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

[Pertinent]
Functions
TTAT.
[TTAZ,
[11A3a,
[ITA3b.
[1IAL.
IIBL.
[IIB2,

CATEGORY IV - TMPROVE GENERAL SYSTEMS

Pertinent i
Functions ’ . \
TVATL, ’ -

[VAZ,
[VBI.

[VBJ.
[VB4 .
S, . .
B6. '

L.

<<

Notes: *This concept embodies improvements.in this funct:ion.
**Denotes potential cperating or safety problem.
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Concept 387: GERMAN UIC ELECTRICAL CONTROL

Primary Bibliography Reference.No.: 387

Related Reference Number(s)

Description of Concept

STIBIIIty With AAR Type 5" Coupler: Electrical control signaling using multi-
Lompa oa T g X plexing principal (simultaneous transmission .
Can be added to Type of multiple signals on one line). B

Requires modification of Type "E" ' Lo
Requires head adapter for Type "E"
. Incompatible with Type "E"

S

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent

Functiouns
1AL,

[A2

[Ada.

[A3D.

IAJc. |
181,
87,
[83.

CATEGORY II - IMPROVE MECHANICAL COUPLING ) -
Pertinent ’ e
Functions -

TIA7.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

CATEGORY 1V - IMPROVE GENERAL SYSTEMS

- Train sensing and brake control system.

~| ** Requires electrical connection systeﬁ and electronic control package in each car
X! and locomotive. ’

Notes: *This concept embodies improvemeants in this function.
**Denotes potential operating or safety problem.
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Concept 391: OSAKA COUPLER SYSTEM

Primary Bibliography Reference No.: 391

Related Reference Number(s)

Description of Concept

Hinged locking hook (sprlng-loaded) automat-
ically engage opposite horm at coupling;

Provisions for mounting a lower suspended
electrical connector system;

Automatic air connection, Menuckle" always
open and remote (air actuated) uncoupling. -

Butt type seals;

[Compatibility with AAR Type "E  Coupler;
1. Can be added to Type "E"

2. Requires modification of Type "E"

3. Requires head adapter for Type "E"
4 Incompatible with Type "E" o X

Rigid type, flat face, horn-funnel;
Rotary locking block can be opened by operation
of air cylinder or manual.

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

*1AL.

* [AZ.

[aJa.

[AJD,

IA3c.
IBL.

182,
IB3.

Two air lines automatically connected at coupling.

CATEGORY II - IMPROVE MECHANICAL COQUPLING

Pertinent
Functions

*TTAL.

%1152,

_*T1A3.
—1IBL.
_* 1 IBZ.
*11B3.

*1IB&.

[ICL.

*11C2.

[1C3.

*IID,

Improved gathering ran%
teral = + 3. 95 x standard)
Vertical = £ 3.9" (2 6 x standard),
Positive 1ock1ng from sprlng loaded hinged hook and rotary block locking.
Machined rigid face = '"no" free slack.
Vertical interlock and entrapment from horn-funnel interlock plus rotary block lock.
Simple construction. and slack free design should reduce maintenance.

CATEGORY IIY - IMPROVE MECHANICAI UNCOUPLING

Pertinent
Functions

IITAL.

[IAZ,

*1l1A3a.

ITA3b.

*TTTAG.

*I1IBL.

11182,

Offers remote uncoupling from within train.

Capability of uncoupling and draft (28 psi line pressure needed for up to 2, 000 1b.
draft force and 100 psi at 8,800 lbs, draft force).

"Knuckle'' always cpen at uncoupling.

CATEGORY TV .- IMPROVE GENERAL SYSTEMS

Pertinent
Functions

[VAL.

VAZ,

* TvBl.

VB3,

[VB4 .

[VBD .

VB6.

* IVC.

Offers easy potential for automatic electrical system.

Improved safety due to automatic air connection and reduced probabillty of
coupler by-pass.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 428a: STANDARD AAR "H" TIGHTLOCK

Primary ‘Bibliography Reference No.: 428

Related Reference Numbef(s) 446

Description of Concept

Passenger car application;

[CompatIbITity with AAR Type TE™ Coupler:
1. Can be added.to Type "E" - X
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

Optional double lock-1lift assembly;
Interlocking feature;
Reduced free slack.

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

AZ,

[A3a.

[AJD .

TA3c.,

iBL,

“IBZ,

IB3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent ]
Functions| . Increased lateral gathering: + 2-3/8" (1.19 x standard).

% ILAL,

- Increased vertical gathering: 4-1/2" total (1.5 x standard).

x LIAZ.

[IA3.

- Reduced free slack: 0.25" (0.32 x standard).

% TIBL.

TIR). | - More positive coupler engagement at low speeds.

L1B4,

[1B3. *%* Tight machined tolerances on all mating surfaces causes a significant increase in

[Cl.

original cost. :

[CZ.

L1C3.

*IID,

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinen
Function

t
s

% [11AL.,

[JAZ.

1IA3a.

- Allows use of two ‘side uﬂcoupling levers.,

[IA3b

[11AG.

[T1B1.

I1B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent N
Functions

AL,

- Same basic features as type "F" coupler (ref. No. 428b) except in a higher grade steel

with greater machining to reduce free slack,

Notes:

*:This concept embodies improvements in this function,
Denotes potential operating or safety problem.




Concept 428b: STANDARD AAR "F" INTERLOCKING COUPLER

Primary Bibliography Reference No.: 428

Related Referemce Number(s) 9, 38, 52, 405, 502 (N.GC.), 553

Description of Concept

Tank car, long car, or dangerous car application

Compatibility with AAR Type "E" Coupler:
1. Can be added to Type "E" X
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
1A7.
[A3a. -
[A3D.,
[A3c.
IBI.
IBZ.
IB3.

CATEGORY IT - IMPROVE MECHANICAL COUPLING

Pertinent

Eﬁ?cgions -~ Increased lateral gzathering: 2-3/8" (1.19 x standard).
s -AZ. - Increased vertical gathering: 4-1/2" total (1.5 x standard)
T - Reduced tree slack; 3/8" (0.48 x standard). .
Sy - Six way interlock and enitrapment (when mated with another "F'), When mated with "E"
ST will allow "E" to ride over top.

Requires vertical spring carrier due to coupler head interlock.
Problem of knocking ears off in misaligned couplings.
Excess failures at shank pin hole.

* *I*'
: §1
itz

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

|
i
o

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAL.

VBT - Interlockiné feature helps reduce derail probablllty under the condition of broken
VB - coupler head or shank

[VB4. | ** Protects other car but not always "F" car from override damage.
A E TN Sharp edges of interlocking ears may promote puncture in derailments.

Notes: *This concept embodies improvements in this function.
%*%Denotes potential operating or safety problem,
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Concept 434a: COBB AIR CONNECTOR SYSTEM

Pr ima’ry ‘Bibl‘iog‘ragmj ‘Reference No.: 434

Related Reference Numbe_r(s)

Description of Concept

@P‘—’_ﬂ-%%l—‘—éé& Type TET Coupler: Car mounted, twin unit, horn-funnel type with
“[1. can be added:to :Type "E" X
2. .Requires .modification of Type 'E'

3. -Requires-head-adapter- for Type "g!
- |6, Incompatible-with Type "E" - S T

‘angled line comnections (spring loaded);
Automatic air comnection.

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

* iAL,

_|Pertinent
~ |Functions

*IAZ.

[Ala.

A,
LASD .

1Ade.

IBL,

1F1IRZ._ .
FIB3. |

i oL

Add-on unit (compatible-with built-in.gathering).

Angled air comnections subject to coupling damage.

Long ;antilever design subject to potential vibration problems and shock damage to
mounting. -

Sliding spring tubes subject to binding.

Connector units do not swing with coupler and subject to by—pass due to 1umited
gathering.

Pertinent
Functions

| I1B3. |
— 11BG4. |

CATEGORY IT - IMPROVE MECHANICAL COUPLING

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
|Functions

AL,

I .A3;.

E:UABb.

[ITAG, |.
[1IB1.
[TiB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions|

VAL,

[VAZ,

Improved safety due to automatic air connection.

Notes:

*This concept embodies improvements in this function.
**Denotes pocantial operating or safety problem.
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Concept 434b: FRANCIS AIR CONNECTOR SYSTEM

Primary Bibli'ography' Reference No.: 434

Related Reference Number(s)

Description of Concept

Compatibility with AAR Type "E— Coupler: Automatic air conmection;

g it
1. Can be added to Type 'E X Car mounted (with coupler- guide), cone-ring
2. Requires modification of Type "E" : type with butt line connections (spring

3. Requires head adapter for Type "E" loaded).
4. Incompatible with Type "E" ’

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

ertinent
gunct:ions Add-on unit (compatible with built-in gathering.

1AL, #*% Air seal subject to permanent damage from point of opposite gathering cone.
ok

% LAZ.
3a. Recesses in fromt face allow solid stop before seating.

.ﬁgz *% Wide seating face requu'es critical alignment toachieve proper sealing before solid
. stop.

* IBL. P
% IBZ.

% 1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
I

[Ta2.
[TAZ.
“IIiBL.
—i18Z.
[IE3.
[ 1B,
[el.
r1CZ.
163,
[1D.

CATEGORY I11 - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TAL.
[TA7,
[I1AJa.
[TA3b.
[ITAS,
1IBL,
[11B2.

CATEGORY 1V - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
~__IVAL.
[VAZ.
V'Bl.

[ 4.
[VB5.
BG. R .

* IVC. - Improved safety due to automatic air connection.

Notes: *This concept embodies improvements in this functionm.
**%Denotes potential operating or safety problem.
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Concept 448a: OHIO BRASS FORM 8 COUPLER

Primary Bibliogr-aphy ‘Reference No.: 448

Related Reference Number(s) 503

Description of Concept

Rigid, non-reversible, male/female coupler
(mine car application);

spring actuated locking cam in female coupler
is always ready.

Compatibility with AAR Type E_ Coupler:
1. Can be added to Type "E" '
2. -Requires modification of Type "E"

3.

Requires head adapter for Type "E"
4. Incompatible-with- Type "E" - X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

[A2,
[Ada.
[A3D.
IA3c.
IBL.,
1BZ.
1B3.

CATEGORY II - TMPROVE MECHANICAL COUPLING

Pertinent
Functions

IAZ. * Concept not adaptable to genmeral railroad operations due to the requirement for
specific car orientation to achieve coupling.

CATEGORY TII - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
TIIAL. - "Open knuckle" capability.
AZ.
[IA3a.
[ITA3b.
TA4.
II1BL,
IIIB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVATL.
IVAZ.
IVEL.
3

B,
S
55

L.

<|<l<(<

Notes:  *This concept embodies improvements in this function.
*%*Denotes potential operating or safety problem.
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Concth 448b' OHIO BRASS FORM 9 COUPLER

Primary B1bllography Reference No.: .448:

Related Reference Number(s) 503

Description 6f-Concept :
. . Rigid, non-reversible, male/female
coupler'WItﬂ {ntegraI alr connector;

ggmgat1b111tv with AAR Type "E~ Coupler:
1. Can be added to Type "E"

. Requires modification of Type "E"
Requires head adapter for Type "E"
. Incompatible with Type ng X

~ LN

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

"|pertinent .
Functions| . .. : ’ - ’

*TAL. - Same non-compatible system as 0.B. form 8 (biblio. 448) except:
[AZ.
fAda. - Air connection integral with non-compatible rigid coupler head;

[A3D. - Spring loaded air seal should be reliable to retain seal within

l%3c coupler movements.

[BZ, - - Rotary air union for rotating dumper.
[B3. ~ ’ .

. ' CATEGORY II .. IMPROVE MECHANICAL COUPLING
Pertinent .
. [Functious]”

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

{Pertinent
Functions

[AZ,
[TTAJa.
[IIA3b.
[ITAL,
[TTBL.
II1BZ.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
_|[Functions
TVAT.

IVAZ,
IVBL.
[VB3J. -
[VB4,

TVBE.
Ve,

" Notes:  *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.




Concept- 449:

ALTERNATOR-BATTERY SYSTEM FOR SUPPLYING POWER

Primary Bibliography Réference No.: 449

Related Reference Nutber(s) 503

Description of Concept

EibiTity with AAR.Tvpe

Can be ad

ded to Type "E"
Requires modification of Type "E"

Requires head adapter for Type "E"

Incompatible with Type "E" o

Alternator-batter:
(power source within each car).

electrical power system

. ..... CATEGORY I - TMPROVE_TRALIN, ATR=LINE _SYSTEM.

Pertinent
Functions
TAL.

_CATEGORY II - IMPROVE.MECHANICAL COUPLING

Pertinent
Functions
TTAL.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
TIIAL,
TIIAZ,
Ada.
[ITA3D.
TAL,
[IB1.,
IIIB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
VAL,

* IVBL,

A viable alternate concept for supplying power for control functions in each car
requiring inter-car power connections.

without

Notes:

*This concept embodies improvements in this function.

**Denotes potential operating or safety problem.
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Concept 450a: OHIO BRASS FORM 8A COUPLER

Primary Bibliography. Reference No.: 450

Related Reference Number(s)

Description of Concept

-~ Same capabilities as 0.B. form 8 (Biblio,
No. 448) plus:

Automatic electric braking;

Automatic electric conneccor system with
spring loaded rotating contact mating

CompatIbility with AAR Tvpe "E" Couplex: mercury relay contact switching;
1. Can be added to Type "E" L_x Electrical logic and control system;
2. Requires modification of Type "E'
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

Automatic remote coupling and uncoupling;

AutomatiC‘uncoupling release through electric
solenoid (liner actuator).

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
|Functious

[IAZ.

[A.

[IBl,

__IIBZ2. |
1IB3.

[IB4.

[CI.

[CZ,

[IC3.

11D,

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions -

d*k

[TTAG. | **

%

Potential application for systems with electric power and comtxol circuits.

Electric solenoid must be envirommentally protected to preclude rust of plunger or
core, .

Electric solenoid must have overload protection to preclude burnout if umable to
complete uncoupling movement.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

VAT

Functions "
[VAT.

Electrical brakes are not practical for freight cars due to the extreme braking
energy required. '

Y IVAZ, ‘ '

*TVBI, - "Rotating spring electrical contact system should be reliable and resistant to

* 3. contact problems from grime, etc.

® . -

* VEL, *% Mercury contacts may be subject to extraneous malfunction from vibration and shock,

*TVBG. - Loglc.system is electronically sound and requires a minimum of circuits for adequate
“*¥IVC. ﬁontrol.

- emGte coupling and uncoupling improves safety.

Notes: *This concept embodies improvements in this function.

**Denotes potential operating or safety problem.




Concept 450b: MICROWAVE TRANSMISSION CONTROL SYSTEM

Primary Bibliography Reference No.: 450

Related Reference Number(s) 503

Description of Concept

CompatibiTicy with AAR Type "ET Coupler: Automatic uncoupling release from either
ot internal or external microwave signal.
1. Can be added to Type 'E X

2. Requires modification of Type 'E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

TAT

TAZ.

TAJa.
[AJDb.,
TA3c.
iBl.
BZ,
B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
T1Al.
TIAZ,
TIA3.

[IBL.
~T1B7.
[1B3.
1184,
[TCL.
[1CZ,
F1C3.
7D,

CATEGORY ITI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

Aﬁ}Iggé - Viable alternate concept for control and sensing transmission (not power)
== * without inter-car control electrical connections.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAL.

Notes: *This concept embodies improvements in this function.
#*%Denotes potential operating or safety problem.



Concept 45la: NATIONAL AIR CONNECTOR

Primary Bibliography Reference No.: 451

Related Reference Number(s) 434

Description of Concept

- Coupler mounted, ball-fumnel type with
angled line connections (spring loaded);

' - Automatic air connection,

Compatibility with AAR Type "E Coupler:
1. Can be added to Type "E" X
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. .Incompatible with Type "'E"

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions ** Built-in gathering angle air connections.subject to coupling damage.
o g

*TAD. - Weight of approximately 166 lbs.

[A3a,

LA3b.
[Adc.

= IB1.
* IBZ.

. CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TTAL,
ITAZ.
L{AS.
[IB1.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent . . .
Function
-TLIATL.
IITAZ,
[T]A3a.,
IITIA3b.
[TTAG.
[ITBI,
1IB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAT.
IVAZ.
Ig%g' - Improved safety due to automatic air connection.
[VB4.,
VB3,
[VB6.
VC

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.



Concept 451b: ROBINSON AIR CONNECTOR

Primary Bibliography Reference No.: 451

Related Reference Number(s) 434

Description of Concept

Pin-funnel type automatic air conmection;

M~ W

Compatibility with AAR Type TE'™ Coupler:
Can be added to Type "E" X
Requires modification of Type "E"
Requires head adapter for Type "EY
Incompatible with Type "E"

Butt line connections (spring loaded).

CATEGORY I - IMPROVE TRAIN AIR~LINE SYSTEM

Pertinent
Functions

* IAL

* IAZ.

TAla

TAJD

TAJc

*IBL.

FIBZ. |
*is3.

Built-in gathering
- Weight of approximately 129 1lbs.

%% Tendency to bind before sealing due to scraping and wear scoring near bottom of
funnel (corrected with change to ball type gathering horn).

%% Some interference between air lines and mounting brackets.
**% Some wear from coupling-uncoupling cyecling.,

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
ITAL.

TIAT

ITAJ

I8l

1B2

IB3

[IB4

[CL

[1C2

[1C3

IID.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

[TTAT

[1TAZ.

[T1TAJa,

[TIA3b.

IAG

ITEL.
[TBZ.

CATE:JRY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Function

TVAT

TIVAZ,

IVBI.

[VBL.

[VB5.

VB6.

* _1IVC.

- Improved safety due to automatic air connection.

Notes:

*This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 451c: ROBERTS AIR CONNECTOR

_Primary Bibliography Reference No.: 451

Related Reference Number(s) 434

Descriptidn of Concept

Coupler mounted, spread-wing type with butt line

[CompatIPiTity with AAR Type "E- Coupler: connections (spring loaded);

1. Can be added to Type "E" _ X
2. . Requires modification of Type "E"
3.. Requires head adapter for Type "E"
4, .Incompatible with Type "E"

Automatic air connection.

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent Built-in gathering

Functions; ** Excessive welght of approximately 227 lbs.

:Tﬁé' *% Unstable spread-wing-design (high engagement angle) results in binding and twisting
_A3.;. of wings. )

1AJSD. *%* Unacceptable high wear rate from cycling.

LAJc . #% Tendency to bind and seize with wear,

<131.
*{B2.
{F1E3.

CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinenc| . - .
Functions
LIAL,
TIAZ.
-—'LABi ¢
_.IBI. |
— 1182,
[183. - '
[IBG.,
“TICL,
[ICZ.
[C3.
[ID.

CATEGORY III - ‘IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TAT.
[TTAZ,
[ITA3a.
[ITA3b.
[TAG.
[TIB1,
II11B2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent : R .
Functions
VAL,
[VAZ.
VBI,

L
B3.
B4

2

6

- Improved safety due to automatic air commection,

[VE

* IVC

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.



Concept 451d: JOHNSON AIR CONNECTOR

Primary Bibliography Reference No.: 451

Related Reference Number(s) 434

Description of Concept

Car mounted (with coupler guide), scoop-knob
type with angled line connections (spring

Compatibility with AAR Type "E Coupler: loaded);

1. Can be added to Type "E" X Automatic air connection.
2. Requires modification of Type "E"

3. Requires head adapter for Type "E"

4. TIncompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent

Functions Built-in gathering

E3

*Ililz *%* Excessively heavy (approximately 440 1lbs.) and complicated (80 parts)
Ta3a. *% Angled air connections subject to coupling damage.
%‘SE *% Steel buffer spring tubes subject to binding.

*IBl, ** Long cantilever effect caused excess vibration damage when uncoupled.

* TBZ .,
*1B83.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent i
Functions
TIAL.

1IAZ.
1IAZ,
TIBL.
TiBJ.
11B3.
1IB4.
TICL.
11CZ,
LIC3.
11D,

CATEGORY ITII - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
ITTAL.
JITAZ,
[I1A3a.,
[TA3b,
[TAL,
[IB1.
IIIB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAL,

Improved safety due to automatic air connection.

<Islslsigds
H

H

Notes: fThis concept embodies improvements in this function.
*%Denotes potential operating or safety problem.



Concept 45le: "COMPATIMATIC" AIR CONNECTOR

Primary Bibliography Reference No.: 451

Related Reference Number(s) 434, 451e, S11b

Description of Concept
- Same unit as WABCO train air connector described in Biblio. No, 511b,

Compatibility with AAR Type TE' Coupler:
Can be added to Type "E" . X
Requires modification of Type "E"
Requires head adapter for Type "E"
Incompatible with Type "E"

SN e

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAT.
TAZ.
" IA3a.
[AJb,
TAlc.
TB1.
182,
IB3,

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
LIAL.
[TAZ,
[TAJ.
[IBl.
_ IIB2.

IB3.
[IB4.
ICl.
[ICZ.
1C3.
LID,

i

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TTAT.
[IIAZ.
[I1A3a,
1IA3b.
[TIAL.
-IIBI.
IIIB2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
IVATL.

VAZ.
[VBL.
VB3, - Ref, Biblio. No. 51lb - WABCO train air connector.
[VB4 .
[VBS.
[VB6.
LVC.

Notes: fThis concept embodies improvements in this function.
**Denotes potential operating or safety problem.



Concept 451f: AMERICAN AIR CONNECTOR

Primary Bibliography Reference No.,: 451

Related Reference Number(s) 434

Description of Concept

Compatibility with AAR Type TET Coupler:

1. Can be added to Type "E" X Coupler mounted, horn-funnel type with angled

Requires modification of Type "E" ii:ecgggzggzgg?s (spring loaded); automatic

2.
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent

Functions
kil

=87,

A3a. * Built-in gathering angle air connections subject to coupling damage

236, * Tendency to score and scrape at sharp cormers of gathering horn and
A3C. funnel.

*IBL. ~ Weight of approximately 182 lbs.
~ 182,

~1B3.

CATEGORY IT - IMPROVE MECHANICAL CQUPLING

Pertinent
Functions

IIAL.
TIAZ.
1IA3.

—TiBl. |
1182, |
[183.

[1B&.
TICL.
[1C2.
1C3.
ID.

CATEGORY ITI - IMPROVE MECHANICAL UNCQUPLING

Pertinent
Functions
LIIAL,
TTIAZ,
1IA3a,
TIIA3b.
[TAG,
TIB1,
[11B2,

—

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TV

1VAZ,
IVBI,
VB3,
[VB4 .,
[VBS.
[VB6,
* IVC. - Improved safety due to automatic air connection.

Notes: *This concept embodies improvements in this functiom,
**Denotes potential operating or safety problem.
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Concept 452: DRESSER ESACS CONTROL SYSTEM

Primary Bibliography Reference No.: 452

Related Reference Number(s) 448, 517, 1042

Description of Concept

¢ Multiﬁlexing sensory and control system,

atibllity with e E - upler:
1. Can be added to Type "E" X
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM -

Pertinent
Functions
AL,
[AZ,
[A3a,

[ASD.

TA3c.
B
iB2. o

183, .

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions

[TAZ.
TA3.
[IB1,
1BZ.
[IB3. |
[1B%.
[CZ.
C3.
[D.

L

4| -

CATEGORY ITI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
IIIAL,
T1IAZ,
[LIAJa,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
[VAT. - Train sensing and control using a minimum (approximately 5) electrical inter-
* TVAZ, connection lines.

3%%' *% Requires electrical connection system and '"black box" electronlq loglc package in
= - each car in order to functionm,

[VBS .
LVB6.
VC.

H A A

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem,
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Concept 457: DOWTY AUTOMATIC CENTRAL COUPLER

Primary Bibliography Reference No.: 457

Related Reference Number(s)

Description of Concept Semi-rigid, discontinuous movement, 'V'"' shaped

gathering horns (on 45° slant), spring-loaded
latch and lock;

Uncoupling lever rotates out lock and pushes the
mating latch out of leck positionm;

Latches and locks are spring loaded in ready
position;

Uncoupling lever can be locked in open position

Compatibility with AAR Type "E' Coupler: (zequires manual disengage);
1. Can be added to Type "E" "Knuckle" always open and automatic air con-

: s . nection. !
2. Requires modification of Type "E" Automatic air conmector-supported below semi-
3. ‘Requires head adapter for Type "E" rigid coupler head with automatic connection
4, Incompatible with Type "E" X and improved performance.

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functionms; . . :
® . Rigid support of air comnnector depends on coupler for gathering and holding.
TAZ, .
TASd. *%  Butt type rubber seal with closure force maintained by a backing of compressed
TAJD. rubber blocks (possibly subject to less of sealing force due to aging of rubber).
[Adc,
*1B1,
" 182,
~TB3.
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent{ - Large gathering range
Functions Lateral = + 7" (3.5 times standard gathering range).
*TTAT, Vertical = + 7" (4.7 times standard gathering ran%e).
~TTAZ, - Hinged locks and latches slide together and interlock,
~TIAJ, #*% Discontinuous coupling movement at 90° force angles may create excessive shear forces
~TIBL. on hinge pins.
TIBZ, - Coupling possible up to 15 mph (3,75 times standard maximum speed).
~TIB3. - Vertica% interlock and entrapment achieved by wedging action of 45° offset (90° total)
TIB%, "' shaped gathering horns plus locks and latches.,
~TICL, #% Coupler shank supported by spring attached to a spherical rubber joint for centering -
[ICZ, possibly subject to malfunction from rubber fatigue from draft movements and continu-
[1C3. ous vibration under stress of coupler weight.
[ID.
CATEGORY III - TMPROVE MECHANICAL UNCOUPLING
Pertinent
Functions
T1iAL. - Achieves positive uncoupling release in draft
T11AZ,
E‘%ﬁgi' - Locking latches (knuckle) are spring loaded in open position at uncoupling.
FTITAY, .
*I11BL. - Allows yard switching where coupling will not automatically take place.
11IB2.
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent
Functions
VAL,
[VAZ,
[VBL.
[VB3.
[VBS .
[VBS,
[VBG.
IvC. -~ Improved safety due to automatic ajr commection and reduced by-pass probability,
Notes: *This concept embodies improvements in this functionm.

**Denotes potential operating or safety problem,
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Concept 458: ROBINSON AIR CONNECTOR

Primary Bibliography Reference No.: 458

Related Reference Number(é) 434, 451

Description of Concept

Compatibility with AAR Type TET Coupler: Automatic air connec'tion;
1. can be added to Type "E" : X
' 2. R © difi yi £ ngn Coupler mounted, spread-wing type
- 'Requires modification of Type with butt line comnections (spring
3. Requires head adapter for Type "E" - loaded compressible rubber seals).

4, 'Ini:ompatible with Type "E“

. CATEGORY I - TIMPROVE TRAIN AIR-LINE SYSTEM

Pertinent : ) ,

Funct:].ons Built-in gathering
[AL. *% Tendency to bind and seize with wear.

z ﬁ%a - Detachable air passage and seal system allows use of -a cheaper base casting,
[A3b. *% High wear rate from cycling (can apparently be reduced or alleviated by wing
TAJc. design changes to higher strength and rigidity).

w__z_—‘ IgI. . Spread-wing design includes a potentlal for later design changes for greater

- %33‘ gathering range while retaining interchangeability.

- - " Individual spring loaded rubber seals should enhance cold weather seallng.
CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent

Functiouns
A7,

[A3.
_ 1IBL.
IBZ.
[IB3.
TIB4.
ICL.
[ICZ.
[IC3.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functiocus
T .

[VB4, - Improved safety due to automatic air connection,

..Notes: #This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 501: ASF COUPLER KNUCKLE CONTOUR CHANGE

Primary Bibliography Reference No.: 501

Related Reference Number(s)

Description of Concept

Revise front shape of knuckle and add 5/64 in.
to front of knuckle;

Reduced free slack and greater lateral gathering
range.

Compatibility with AAR Type "E' Couplex:
Can be added to Type "E"

Requires modification of Type "E" X
Requires head adapter for Type "E"
Incompatible with Type "E"

L

SN

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAL.

TAZ,

TA3a,
TA3b,
[Adc.
[B1.

[B2.
[B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent

ﬁ:?izions - Increased lateral gathering: 6-7/8" total (1.7 x standard).

TIAZ. - Decreased free slack: 5/8" total for two mated "E" couplers so modified
1IA3., (0.8 x standard).

1B4.
ICL.
1C2.
1C3.
1D,

CATEGORY IITI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TIAL.
1IAZ,
[IA3a.!.
[ITA3D.
[IIAG.
[IIBI.
[ T1BZ.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
1.

TVAZ.
TVBL.
Vsz' - Improved safety due to reduced bypass probability.
[VB5.
1VB6.
* IVC

G.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problen.
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Concept 502a: NATIONAL CASTINGS I.G.R. COUPLER KNUCKLE

Primary Bibliography Reference No.: 502

Related Reference Number(s)

Description of Concept

Compatibility with AAR Type "E” Coupler: Revise front shape of knuckle;
1. Can be added to Type "E" _X Increased lateral gathering range.
. Requires modification of Type "E" X
Requires head adapcer for Type "E"
Incompatible with Type "E"

2
3
4

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAL

[AZ.
Ala.
[A3D.
IA3c.
IB1.
IBZ.
TE3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent

Functions
FTIAT. - Increased lateral gathering: 5/7/8" total (1.47 x standard).
1IAZ,

CATEGORY ITI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TIAL.
[TTAZ.
[TIA3a.
[ITA3b.,
[TAG.
[TB1.
I11B2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
VAT.
VAZ,

3.
B4,
BS .
B6.

o o o o

- Improved safety due to reduced bypass probability.

Notes: *This concept embodies improvements in this function.
¥*Denotes potential operating or safety problem.
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Concept 502b: NATIONAL CASTINGS "COMPATIMATIC" COUPLER

Primary Bibliography Reference No.: 502

Related Reference Number(s)

Description of Comcept

Compatibility with AAR Type "E” Coupler: .
1. Can be added to Type "E" X Knuckle is always open;
2. Requires modification of Type "E' X Rotary bottom lockset is alternate;
Y ot
3. Requires head adapter for Type "E Knuckle is automatically spring loaded
4. Incompatible with Type "E" in open position at uncoupling;

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAL.
TAZ,
[Ada.
3D .
[A3c.
BI.
IRZ,
183.

CATEGORY IT - IMPROVE MECHANICAL COUPLING .

Pertinent
Functions
* T1AL. - Assured maximum lateral gathering range of:
= %ﬁ% "E" system: &" total (L.0 x standard).
[IB1. "F'" system: 4-3/4" total (1.19 x standard).

=:23 - Positive locking at coupling by the compatimatic
= device rotating the lockset and allowing lock

[B&. s
FTeT to drop in place.

L1CZ.
IC3.
[D.

=]

i

=

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
* TIIAT. -~ Allows use of alternate side uncoupling lever.

Aja,| - Knuckle always open and conmot vibrate or shock
L TA3D closed without coupling action.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions

TVBL. ~ Improved safety due to decreased probability of bypass.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 502c:

NATIONAL CASTINGS AIR/ELECTRICAL CONNECTOR

Primary Bibliography Reference No.:

502

Related Reference "Number (s)

Description of Concept

approximately 3/4" depth);

Spring loaded compregsion of rubber butt t
Backing spring provides closure force for

ompatibility with e k' Couple
1. Can be added to Type "E"

2. Requires modification of Type "E"

3. Requires head adapter for Type 'E"

4, Incompatible with Type "E" X

Coupler mounted modified spread-wing type with butt line seal (spring loaded);
Modified spread—wing design depends on coupler for primary gathering (three gathering lugs with

Mounting elexibility is l:united to longitudional spring tra.vel

ggth air7e1ectr1ca1 connections;
| Gathering range and vertical movement range is
d;

limite
Electrical control of air valves;

Automatic air comnection and remote uncoupling;
Uncoupling release from within train by operation
of the uncoupling lever from an electric sole-

noid operated through train electric line,

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent : : npn N
Functlons — Designed for use with an "F" type interlocking coupler.
~TAL. - Desirable weight of approximately 60 1bs.
: _f;‘%a *% Limited for use with gathering provided by "F'" coupler and interlocking protection.
*TA3b. ** No provision for "mixed" coupling comnection.
-;%?—— - Good basic sealing design.
*IBZ.
*1IB3.
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent
Functions
TIAL,
1IAZ.
IIA3.
[IB1.
—TiBZ.
TIB3.
[IBG.
ICL.
1C2.
1C3.
ID,
CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent .
Functions
TITAL. #*% Electric solenoid could require an ecxessive power load to 'break loose" uncoupling
TIIAZ, rods in a bind or rusty or frozen in place.
*TITA3a,
]Eﬁzb #**% System only good for the one car immediately behind locomotive.
[TIBl.
ITIB2.
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertineat — Compatible with "E" system (add-on unit).
Functions| ** Primary connectoT spring design must be strong enough to malntan.n forward force re-
TVAL. quired for both air/electrical comnections.
TVAZ. - Each electrical contact has a separate loading spring.
* IVBL. ** Designed for use with an "F" type interlocking coupler system.
[VEB3. **% Valve control limited to first car behind locomotive.
H\;Bg - Improve safety due to automatic air comnector.
* TVBOb.
* IVC.
Notes: *This concept embodies improvements in this functiom.

**Denotes potentlal operating or safety problem.
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Concept 502d: WILLISON MINE CAR COUPLER

Primary Bibliography Reference No.: 502

Related Reference Number(s) 448

Description of Concept

1.
2.
3.
4.

atibility with AA e "E" Coupler:

Can be added to Type "E"
Requires modification of Type "E"
Requires head adapter for Type "E"

Incompatible with Type "E" X

Same design concepts as Willison Type II;
Biblio. No. 30la except on a smaller
scale;

Rubber cushioning units on both sides
of shank to achieve self centering.

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Per
Fun

tinent
ctions

IAT,

CATEGORY II - IMPROVE MECHANTICAL COUPLING

Pertinent
Functions

TILAT

TIA7.

ITAJ,

IB1.

R

B3,

[B&,

* LICL.

[CZ.

IC3.

ID.

% Potential for loss of restraining and centering capabilities due to loss of
resiliency of rubber due to environmental and temperature aging.

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

IITAT

TITAT.

[1AJa,

[TTA3b.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions

TVAL.

IVAZ,

I

vBl.

VB3,

[VB% .

[VB5 .

LVB6.

VvC.

Notes:

*This concept embodies improvements in this function.

**Denotes potential operating or safety problem,"
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Concept 503: _OHIO BRASS RAPID TRANSIT COUPLER

Primary Bibliography Reference No.: 503

Related Reference Number(s) 254, 448

Description of Concept

Form 15 ) : )
Form 21 Are all similar to bibliography refexence 503a.

Form 26

2t]b wi e "~ Cou
. Can be added to Type "E"
. Requires modification of Type "E" N
Requires head adapter for Type "E™ i
. Incompatible with Type "E" X

S P I O

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
AL

[AZ,
[A3a.
[AJD,
TA3c,
IBI.
182,
IB3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
AL,
1IAZ,
__IIAS,
—_ IiBL,
[182,
__ LIB3.
TIiB&.
LICL.
L1CZ,
[IC3.
[ID,

CATEGORY TII - IMPROVE MECHANICAL UNCQUPLING

. |Pertinent
Functions

Al =] 4

;: +
E‘l

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
1V,

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 503a: OHIO BRASS FORM 70 (SOAC RAPID TRANSIT) COUPLER

Primary Bibliography Reference No. : 503

Related Reference Number(s)
Description of Concept
Rigid, flat face, automatic, tightlock, horn-pocket type; 4’ symetrical horn fits opposite re-
cessed pocket; mechanical interlocking of spring-loaded hinges hooks; flat machined coupler faces;
interlécking hocks and aligning pins/dowels; side air cylinders working against shank; tightlock
coupler with mating flat faces; lubrication fittings in coupler head and at drawbar joints and re-
placeable nylon and manganese steel wear plates; rigid coupler with integral automatic air connec-
tions and automatic operation of air valves improved performance; uncoupling by electrical signal
to alr cylinder; air cylinder forces cam_to w open locking hook (no actuate opposite cam); spring
mpatibility wit R _Tvpe _E_ Coupler: loaded hook always ready to couple; Walton electrot
ng pneumatic system with: automatic electrical sys-
17 Can be added t? Ty?e et tem actuated by completion of mechanical coupling
2. Requires modification of Type "E through time delay solemoid contact closure; en-
: £ tpt vironmental cover automatically operated by coupl-|
3. Requlres.head ?dapter 3r"Type E ing forces; uncoupling and slack free design;
4. TIncompatible with Type "E X electrical control of air valves and uncoupling;
automatic air comnection, valve control. ’
CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM
Pertinent
Functions
* TAL,
% IA2, - Two spring loaded air comnections with compressed
[Ada. rubber gaskets provide good sealing.
: jg%“ - Air valve control from Waltom electric pameumatic
¥ switching system.
*-3§a - Less air leakage, reduced maintenance.
% IB3.
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent| _ grate of the art (SOAC) rapid tramsit coupler. . .
F“?EﬁiO“s %% Design is proven in rapid tramsit applications, but size, gathering range and strength
: is limited,
4: [IAZ. - Not compatible with "E'" system. .
= KE' - Lateral + 3-3/8" (1.7 times standard), vertical + 3" (2.0 times standard).
% [IBL. ~ Positive lockinﬁ at coupling.
* [IBZ. - Free slack 0.14" (0,18 times standard).
1F;‘E3' - Good vertical interlock and broken coupler entrapment. .
1154, - Positive self centering with automatic disengagement at a coupling.
i: cl. Minimum of contour angling - requires vertical articulation,
ggj Good concepts for reducing long range maintenance and replacement costs.
* 11D,
CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent
Functions L. .
IT . - Automatic uncoupling release from within train.
TIIAZ,
¥ 1iiA3a.| - Gives a limited capability for umcoupling in draft (estimate up to 1,000 1b, draft
[A3b. force).
TAG,
*IITBL. - Equivalent to automatically opened knuckle.
[11B2,
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent
{3““5;2“ - Electric connection system is adaptable to rigid couplers.
-VAZ. - Automatic brake control and electric contact system same as Walton control system
* (Ref, No. 254). . i
: VB%‘ -~ Acceptable electrical contact unless excess contact contamination.
*TVBh - Up to 59 circuits at 30A - 32V capacity.
-VBS. - Protection from enviromment for electrical contacts. .
= .VBG' *% Cover has probability for maintenance problems from coupling damage.
FIC - Positive hands off control.
. ~ Improved safety.
Notes:  *This concept embodies improvements in this function.

**Denotes potential operating or safety problem.

C - 64



Concept 503b: OHIO BRASS FORM 29 (RAPID TRANSIT) COUPLER SYSTEM

Primary Bibliography Reference No.: 503

Related Reference Number(s)

Description of Concept

"C-0-B" coupler centering device using
side spring carriers;

"C-0-B" drum switch for completing
electrical connections.

[CompatibiTity with AAR Type "E- Coupler:
1. Can be added to Type "E' electrical |omnly X
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAT.
TIAZ,
Ia3a.
AJb,
[Adc.
[Bl.
182,
B3,

CATEGORY IT - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TTAL.

TIAD. - Same basic system as 0,B. form 70 (biblio. No. 503a) in smaller size plus:

IIA3, - Positive spring self-centering (for uncoupled car) which is automatically

Etg%- released upon coupling by an air operated switch.

[IB3.
IIB4.

*TICL.
I1CZ,
IIC3.
11D.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent

Functions
TTTAL.

TI1AZ,

L

L

[TAJa,
[TA3b.
[TIAL.
LIBI.
[TIB2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
IVAL. - Compatible with "E" system only as part of a new control system.

TVAZ.
*IVBL. - Rotating sliding-finger contacts have demonstrated a long life and high reliability

~IVB3. and should not be subject to extraneous action from envirommental forces assuming
TVBL, adequate protection from freezing water on the contacts,
IVB5.
TVBG.
IVC.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 503c: OHIO BRASS FORM 73 (RAPID TRANSIT) COUPLER

Primary Bibliography Reference No.: 503

Related Reference Number(s)

Description of Concept

T Increased vertical gathering range from
Compatibility with AAR Type TE" Coupler: an external horn extending out and

1. Can be added to Type "E" diagonally down from the front face
of the coupler.

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AT.
[AZ.
[A3a.
[A3b.
[Adc.
[Bl.
[BZ,

B3.

Pertinent
Functions
TTAL,
*TIAZ. - Same basic system as 0.B. Form 70 (Biblio. No, 503a) plus:

Eg‘i %% Extended gathering range is of doubtful reliability due to the damage '

78D susceptibility from high moment ratio of the horn length/diameter.

T 1IB3. |
TIBG.
[ICL.
[1C2.
1C3.
[1D.

CATEGORY II - IMPROVE MECHANICAL COUPLING

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
TITAL,
TTAZ,"
1IA3a,
TTA3b.

M
[=:]
a

Hp=
g‘

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAT.

Notes: *This concept embodies improvements in this functionm.
#**Denotes potential operating or safety problem.
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Concept 503d: OHIO BRASS FORM 5 (RAIL PASSENGER) COUPLER

Primary Bibliography Reference No.: 503

Related Reference Number(s)

Description of Concept

Semi-free, modified knuckle type with
side Ein/pocket interlock;

Compatibility with AAR Lype "E" Coupler; Pin/pocket interlock at sides of coupler;

= 84 ,f%, Semi-machined interlock surface faces; ’

1. Can be added to Type "E Pin/pocket interlock with horizonmtally

2. Requires modification of Type "E" hinged shank and head supported by spring;
ot Optional electric connector suspended below

3. Requires head adapter for Type 'E coupler head;

4. Incompatible with Type "E" X Regucgd free slack and semi-locked coupler

eads,

CATEGORY- I-- IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
TAL.

[AZ.

[A3a.

[AJD,

[A3c,

IBL,
182,

IB3.

CATEGORY I - IMPROVE MECHANICAL COUPLING

Pertinent
Functions

[IAZ,

*ITAJ,

[1B1.
“FII1B2.
¥ I1IB3.

[B4 .

iCl.

~LICZ,

[IC3.

[ID.

- Positige locking to prevent vertical and lateral movement (if knuckle remains
closed).

- Basic reduction of free slack from machined faces.

- Semi-locked coupler heads reduce contour angling but require vertical
articulation and head support.

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

[IAI,
[ITAZ,

[ITA3a.

[ITA3b.

[TAZ.

[IIBI.
ITIB2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

Functions
[VAL.

[VAZ,

% IVBL.

3.

B

VB4,
[VBS ,

B6.
[VC.

- Electric comnector compatible only as part of a new control system.

** Greater probability for road damage and environmental contamination
than for side mounted electric connector.

- Improved safety due to reduced bypass probability.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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Concept 51la: WABCO N-2 MASS TRANSIT COUPLER SYSTEM

Primary Bibliography Reference No.: 511

Related Reference Number(s) 551, 552, 612

Description of Concept
With integral air connection using compressed rubber butt seals;
System (rigid, flat face, dish and guide pin type with integral air and electrical connectors);
Uncoupling initiates by pneumatic signal;
Manual uncoupling requires unbolting of pin and coupler;
Lower attached electrical connector;
Envirommental cover rotated down (by depression of a long guide pin) through coupling contact of]

mating coupler;
Compatibility with AAR Type "E" Coupler: Electrical contacts are engaged (with spring
Y force) when coupler faces are 0.62" apart as
1. Can be added to Type 'E part of final coupling;
2. Requires modification of Type "E'" Reduced slack and automatic air connectionm.
13. Requires head adapter for Type "E"
4. Incompatible with Type "E" X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions| ** Locking of coupler provides force for compression of butt rubber-to-rubber seals
* TAL. (potential for leakage as rubber ages or locking latch wears).
% %i%é - Pin/dish coupler is aligmned to 4 0,012'" when coupler faces are 5" apart, thus no shear
*TaTb forces on rubber seals. -
= TA3c.
* [BL.
* IB2.
* 1B3. |
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent . j
Functions - Increased gathering range
% TIAL. Lateral: + 4" (2,0 x standard).
= 1187, Verticle: + 4" (2.7 x standard).
* 11A3 - Positive locking, interlock and entrapment through mating dish and guide pins and
{Bl‘ spring loaded locking latches snapped into prong slots in pins.
* I8 - "Zero" slack (from machined faces and locking latches).
% TIE3. | ** Centering from tension spring and chain links attached om either side of coupler head -
% TIiB4 may be subject to malfunction from kinking of chain.
FIIcl *%* Horizontal "coupler compemsator' support springs reported to deteriorate with age and
ITCT. use,
ICT. *% TIncreased slack (and resulting poor air and electrical contacts reported from elonga-
riD tion of secondary guide pins with usa%e. , , i
—=t ** "Freezing''of draft gear reported due fo lack of lubrication (mo fittings provided)
CATEGORY ITI - IMPROVE MECHANICAL UNCOUPLING
Pertinent
Functions - Allows remote uncoupling release from side of car or within cab of car being un-
LITATL, coupled.
% T1TAZ, | ** Not a feasible system for manual uncoupling.
* TITAJa.! ** Problems reported wherein uncoupling could not be accomplished by standard pneumatic
P p
[ITA3b. system due to the coupler guide pin hanging up in the dish locking system (reportedly
[TTAG, caused by coupling at "improper' angle).
* TTIBL,
[IB2.
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent
Funigiggi - Electrical connector system could be compatible with "E" system as part of an add-on
ZL— control system. '
x '$%IL~ *% Potential for malfunction of envirommental cover from damage to door depressing pin
7 3' caused by coupling forces in wide angle coupling.
BTV *% Potential for damage to contact insulators from misaligned couplings due to the close
F V85 interlocking tolerances and depth which the plastic insulators must engage.
VG - Improved safety.
* TVC.
Notes: *This concept embodies improvements in this function.

**Denotes potential operating or safety problem.
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Concept 511b: WABCO TRAIN AIR LINE CONNECTOR

Primary Bibliography Reference No.: 511

Related Referénce Number(s)

Description of Concept

Coupler mounted, "spread-wing' type with
integral gathering capacity, angled
%ine seals using rubber ball compression
orce;

Automatic air conmection.

E oV N

mpatibility with AA] e "5 Coupler:
Can be added to Type "E" X
Requires modification of Type "E"
Requires head adapter for Type "E"
Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

*TAL,

TAZ.

TAla.

TAID.

IA3c.

181..
182,

1B3.

- Desirable weight of approximately 52 lbs,

- Uses basic gathering and centering of mechanical coupler plus integral 5" lateral and .

4" vertical gathering.
- Has flexible mounting system to compensate for vertical movements of "E" coupler
system.
*% Envirommental susceptibility and wear resistance cannot be identified until system
is field tested.
*%* Potential maintenance problem with angled seals.
*% Rubber ball compression to establish sealing force may be subject to aging

deterigration,
- ‘'Mixed" coupling made by swiveling connector 80° and comnecting glad hand at rear.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functious

TTAL,

TIAZ.

T1IAT.

TIBI.

TIBZ.

TIBJ3.

CATEGORY TII - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

TIIAL.

[AZ,

[A3a.

TA3b.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

Functions
TVAL.

[VAZ.

[VBL.

[VB3.

[VB4.
VB3

[UBG,

* IVC.

- Improved safety due to automatic air connection.

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.




Concept 51lc: WABCO TRAIN LINE ELECTRICAL CONNECTOR

Primary Bibliography Reference No.: 511

Related Reference Number(s)

Description of Concept

Attached as part of air connector system -
held in.contact by compression of "rubber
ball" pressure in air commector;

ggmgatlbilltv with AAR Type "E Coupler:

Envirommental cover ''levered" out of way by

1. Can be added to Type "E" X coupling action of alr comnectors.
2. Requires modification of Type "E" . -

3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent|
Functions

CATEGORY 1T - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TTATL.

EXR

CATEGORY IYI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

LITAL.

a.

3b.

[ITAG.

[TIBL.
[ITB2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions

TVAT.

[VAZ.

[VBL.

HoH A HH A
=
Ly

*% Reliability of electrical contacts is questioned on the basis of uniformity
and consistency of contact pressure maintained by "rubber ball" compression.

%% Susceptibility of door to damage is questioned for wide angle coupling wherein
one side approaches contact much earlier in the coupling sequence.,

Notes:

*This concept embodies improvements in this functionm.

*%Denotes potential operating or safety problem.
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Concept 5l6a: WALTON AUTOMATIC COUPLER

Primary Bibliography Reference No.: 516

Related Reference Number(s) 700

D ipti £ Concept
escriptlion of Loneep -Automatic air connections within head of rigid

coupler (using replaceable rubber compression
rubber butt seals);

Rigid, flat faced, matching horn-funnel, hinged
hook type with integral air and electrical
connectors and automatic self centering;

Spring loaded locking horns are autcomatically

a Tity with AAR Type "E" Coupler: "open" for coupling;
%QEEZ§iB; added to Type "E" Automatic air commection and "knuckle" always
. n be ! open.
2, Requires modification of e "E"
equ P - Note: A description of the control system is
3. Requires head adapter for Type 'E Included in Biblio. No. 254.
4. Incompatible with Type "E" X
CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM
Pertinent|
Eynctions - Seals are readily replaceable (in free or coupled state) by removing the screw-in
x 4&2' air pipe connection.
‘Sé‘ *% Gaskets are subject to possible leakage after wear and aging since the seal depends
ST solely on compression of rubber by the coupler lock. No back up device (such as
ﬁFT§I£4—— spring loading) is used to take up coupler slack.
*TB2.
=181
CATEGORY II - IMPROVE MECHANICAL COUPLING
Pertinent .
Functions| -~ Similar to S-W 800 system (Biblio, No. 9) in concept except:
zIIAé' - Free slack: 0.05" (0.06 times standard).
*TIAJ, ** No positive coupler lock per se; a cam type 'keeper" arrangement is used to retain
ﬁ;;LBI. the coupled condition in the event of a broken spring holding the hinged hook.
[IBZ.
“*FI11B3. - Self centering accomplished by horizontal air cylinder acting on the shamk.,
*T1B4,
*TICL. - Increased gathering range.
“E%%“ Lateral: + 3-1/2" (1.75 x standard).
15 . Vertical + 3-1/2" (2.33 x standard).
CATEGORY ITII - IMPROVE MECHANICAL UNCOUPLING
Pertinent
Functions
[TIAL.
[TTAZ. - Effective as "knuckle'" automatically open.
ITTAda.
IITA3b.
ITTA,
*TI1B],
T11B2,
CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent
Functions
LVATL.
[VAZ.
VBL, - Improved safety due to automatic air connection.
3.
4,
- IVBS.
LVBS.
* TVC.
Notes: *This concept embodies improvements in this function.

**Denotes potential operating or safety problem.

c - 71



Concept 516b: WALTON ELECTRICAL CONTROL BOX SYSTEMS

Primary Bibliography Reference No.: 516

Related Reference Number(s) 630, 700

Description of Concept

See pages following

Compatibility with AAR Type "ET Coupler:

1. Can be added to Type "E" X
2. Requires modification of Type "E" :
3. Requires head adapter for Type "E"

4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

A2,
[A3a,
[AJD,
[AJc.
81,
IB2 .,
1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
IIAT.
TIA7Z.
TIA3.
Bl.
— IIB2.
__}IB3.
[IBZ%.
T1CL.
[ICZ.
T1C3.
IID.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
ITIAT,
TIJAZ,
I1TA3a.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
TVAL

A o4
1<)
o]
|

Notes: *This concept embodies improvements in this function.
**Denotes potential operating or safety problem.
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WALTON ELECTRICAL CONTROL BOX SYSTEMS (CONT'D.)

General Description
of Concept

Evaluation of
Concept Significance

Walton Electric Control Box
Systems: Various systems
used in rapid transit ap-
plications use the follow-
ing concepts:

Fixed extended pilot pins and
regular system pins are in-
dividually spring loaded and
make direct butt contact on
flat front faces;

All contacts are silver plated
over a brass type conductor;
Internal wiring is direct bolt/
nut to rear of contact pins
Fixed extended pilot pins make

baisc contact to energize
the control system (at first
coupling).

Control system supplies air to
piston and rubber diaphragm
(in electric box) to extend
the contact block (with the
remaining system pins) into
the forward engaged position.

To disengage, the control sys-

tem releases air from the

piston and a spring system
retracts the contact block.

c~-173

** A basic design problem to

* %

* %k

* %

be faced is that of the
ability of the coupler
gathering systems to absorb
the impact and misalignment
energies so the electrical
box experiences only direct
in-line movements and minimal
impact forces.

Individual spring loading

is needed to compensate for
variations in contact block
flatness.

Some amount or contact ro-
tation would seem desirable
to make the best electrical
connection.

For long-range maintenance,
replaceable silver contact
tips would be desirable.
Good system continuity would
require all supporting con-
tacts to be bolt/nut or com-
pression threaded type. .
Since good electrical con-
tact of the pilot pins is
essential for the control
system to operate, these
circuits should be redundant.



(1)

WALTON ELECTRICAL CONTROL BOX SYSTEMS (CONT'D.)

Manual extension/retraction is

possible by use of a self-
contained hand crank.

Side mounted (with swing
type cover).

Cover is attached to ex-
tended radius spring loaded
mounting arms and has cam
shaped front with a guide
arm facing forward and out-
ward. .

As the couplers come to-
gether, the contact of
the opposing cam shaped
covers results in a wedg-
ing action which forces
the opposing covers to
swing to the outside,
exposing the electrical
~ . contacts. .
(2) Lower mounted (Qith track
" type cover).

The. cover rides in a re-
cessed track running be-
neath the electric box
and is sbring loaded in
the closed position.,

A horizontal push bar is
compressed approximately
1-1/2 inches by a similar
unit on the opposing
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* %
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The use of a rubber dia-
phragm may present some
problems with leakage from
cracks brought on by age
embrittlement. '

Since the entire piston/
diaphragm system is en-
closed in the electrical
box, environmental grime
problems should be.negli-
gible.

Should be reliable for ef-
ficient contact disengage-
ment. ’ .

Good back-up in case of a
system malfunction.

The guide arm should be of
massive design since it must
take the initial impact and
stress before the cover . .
starts to move.’

The. covers are required to
lever each other aside while
This would
seem to place undue stress

in full contact.

on the mounting points due
to the sliding friction be-
It would
seem that easier opening

tween covers.

would be achieved by having
total opening forces applied



(3)

(4)

WALTON ELECTRICAL CONTROL BOX SYSTEMS (CONT'D.)

coupler. The rearward
movement of this bar is
transmitted through a
rack and pinion gear to
pull the cover down and
under the box (following
the recessed track).

No cover.’

. A rubber gasket is fitted

around the contact block

to provide a tight seal
between opposing electri-
cal boxes when coupled.
Plastic covers are applied -
to the facing surfaces of
the metal covers to protect
the fixed extended pins
from accidental short
circuit in the event of a

" bent or damaged cover as-

sémbly.
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- to the guide arm ﬁhich

* %

would have a better later-
al force moment.

The recessed track would - :
have a high prQbability.of
clogging up with grime or -
ice, thus blocking the path

needed for cover movement.
**The push bar runs the full’

width of the electric box
(and coupler). There is a
high probability of an im-
pact on one edge during any
wide angle coupling.- The
bar (and its sliding push .-
rod mechanism) would have

to be extremely strong to
withstand the resulting
lateral forces while still
compressing equally on both
sides as needed for proper
opening of the door. i
The use of a sealing gasket. .
seems most desirable for .

all electrical contact units

'with or without covers.

Detachable plastic insulat-
ing covers would' be practi-
cal and desirable for theﬂ{
inside surface of electrical



Concept 601l: ELECTRICAL CONNECTOR

Primary Bibliography Reference No.: 601

Related Reference Number(s)

Descriptibn of Concept

- Multiple-contact unit carried on
mating heads of the couplers

- Italian manufacturer

Compatibility with AAR Type "ET Coupler:
1. Can be added to Type “E"

2. Reguires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E" ) X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
AL

[AZ,
[A3a.
[A3D.
[Alc.
Bl.
182,
1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TTAL.
TIAZ.
[TAS.
TIBL.
[IBZ.
__IIB3.
1B%4.
ICl.
CZ.
[C3. -
[ID, -

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TTAT.
[TAZ.
Ada,
[IA3b.
[AG,
[IBL,
[IB2.

CATEGORY IV - IMPROVE GENERAIL SYSTEMS

Pertinent
Functions -
*TVAL. - Multiple-contact unit arranged in support casing

ka. - Contact unit is axially slidably mounted in support
< casing to absorb impact forces during coupling

VB3,

VBO.




Concept 603: AUTOMATIC SERVICE LINE CONNECTOR

Primary Bibliography Reference No.: 603

Related Reference Number(s)

Description of Concept
- Italian Design

- To 'connect service line conduits for
willison coupler

atibility with AAR Type "E™ Coupler:
1. Can be added to Type "E"

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E" X

CATEGORY I -~ IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions| - .

*TAl, - Mechanical lever system provides for final inter-
2. engagement of the connectors after the frontal
*IA3a. impact between coupling heads
TAJb.
[Adc.
BL.
IBZ,

1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functious

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

[TIBI,

[1B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
T

[VAZ,

*IVBIL. - Conduits contained in coupler heads
3

[VE%.

[VBS ,

[VC.




Concept 605: AUTOMATIC TRAIN LINE CONNECTOR

Primary Bibliography Reference No.: 605

Related Reference Number(s)

Description of Concept

- Comnector suspendable from coupler (hangs below coupler)
.- Carries air and has potemtial to carry electric lines

- Gathering wings

[CompatibiTity with AAR Type TE~ Coupler:
1. Can be added to.Type "E" X
2. Requires modification of Type "E"
3. . Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN ATR-LINE SYSTEM

Pertinent

Functions
- Spring loaded to maintain seal

[A2.
*TA3a.
*TA3D.,
*TAlc.
*IBLl.
*IBZ,
*1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TTA]L,

CATEGORY IITI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Func tions
TITAL.
TI1TAZ,
Ala.
[TTA3b,
11AG,
IIBL.
[11B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
VAL.
VAZ.
* TVBIL. - Spring holds connectors together

3.
[VB&,
* TVBS. - Electrical connections allow potential
* .V"6' for sensing and control systems )

LVG .




 |Functions

Concept 606: AUTOMATIC ELECTRICAL PORTION OF SUBWAY COUPLER

Primary Bibliography Reference No.: 606

Related Reference Number(s) 22, 517

Description of Concept

- Electrical connector for subway coupler likely too
complex for freight service, but it could be added

- Projected contact pins for non-arcing amperage lines
with hermaphrodic fixed socket

[Compatibility with AAR Type TR~ Couplek:

1. Can be added to Type "E" X - Retractable pin contacts for lines
2. Requires modification of Type "E" carrying arcing amperages
3. Requires head adapter for Type "“E" - Spring loaded

4. Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

[AZ,

[A3a.

A3D.

IA3c. -
IBL.

— 182, |
183.

- -CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent

CATEGORY III - IMPROVE MEGHANICAL UNCOUPLING

Pertinent
Functions
ITTATL,
[TAZ,
a,
[A3Db,
[IA4.
[IRL.
[1B82.

CATEGORY IV. - IMPROVE GENERAL SYSTEMS

Pertinent - Fluid pressure advanced, spring-retracted carriage

iVAIL, Intended to couple without arcing with mating
*.VA . electric coupler without depending upon a drum
LVBL, switch for deengergizing the contacts except

Lvi when they are coupled

NU{ N w40 g

3 oH

VG,

O




Concept 610: RETRACTABLE TRAINLINE CONNECTOR

Primary Bibliography Reference No.: 610

Related Reference NMumber(s) 502

Description of Concept
- Add on device below coupler
- Spring loaded

- Terminal end shielded when not connected

acibility with e B upler: ‘

1
2
{3. Requires head adapter for Type "E"
4

Can be added to Type "E" X
Requires modification of Type "E"

. Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent

Functions| i
ESVN - Retractable when couplers mate

TV

[A3a.

[A3D,

TA3C.

—TRl. |
152.
183,

CATEGORY IT - IMPROVE MECHANICAL COUPLING

Pertinent
Functions

1.

AZ.

[A3.

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

TIAL,

[IIB2,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
[ TVAL.

[VAZ,
*1 §T - Retractable when couplers mate
4.
3.
5.
VC.




Concept 611: RETRACTABLE TRAINLINE CONNECTOR

Primary Bibliography Reference No.: 611

.Related Reference Number(s) 502

" Description of Concept
- Retracted when not connected
- Cover 1s optional
- Lugs support the device without tilting - .
- Stop ring limits forward travel; compression spring to maintain connectlon'
ompatibility with AAR Type E™ Coupler: :
1. Can be added to Type "E" X
2. Reqﬁires modification of Type "E"
3. Requires head adapter for Type "E"
4 Incompacible with Type ngr :

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

- Pertinent
Functions
*IAT. - Spring loaded retractable device

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions|

TTATL.
[TAZ.
[IAS.
[BL.
[B2,
__IIB3.

[18%.
[ICL.
[1CZ,
[IC3.
* IID.

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
1.
AZ,
[I1AJa,
[TA3b.

[TIBL.
1162,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

“ Pertinent
Functions
: . - Spring loaded retractable device
Vk%- with optional covers

34.
36

C.
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Concept 650.: AUTOMATIC COCKING AND RE-COCKING COUPLING

Primary Bibliography Reference No.: 650

Related Reference Number(s)

Description of Concept

- Spring loaded device
- Device mounted below center of car at each side

- Portion of device extends beyond car to be activated from
the gside of the car by actuating pawls at fixed points
along, the track .

a

1. Can be added to Type "E" X
2, Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

AL AL

W

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions

2

\3a.

7,
L¢

-1A30,
17

Alc.

IBL.

IBZ.
1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
T TiAL. .

CATEGORY ITI - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functi

Lons - Device_is intended to keep couplers ogen while

I uncoupled so that they are always ready for

[IAZ. coupling

- CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions

V.

AL,

[\

7

LV




Concept 670: AUTOMATIC HOSE CONNECTION

Primary Bibliography Reference No.: 670

Related Reference Number(s) 511

Description of Concept

- Device to be mounted below coupler>
- Gathering funnel to guide head into engagement
- Spring actuated lever

L.
2,
3.
4.

CompatibiTity with AAR Type TET Coupler:

Can be added to Type "E" : X
Requires modification of Type "E'". :
Reqﬁires head adapter for Type "E"
Incompatible with Type Hgir

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pe

Functions

rtinent

*JAT. - Comnection broken automatically by draft

[AZ, . forces during car uncoupling

[A3D. " - Permits manual operation if desired

Pe

Functions
[Al

CATEGORY II - IMPROVE MECHANICAL COUPLING
rtinent .

[TA7.

LIAZ,

—_1182.

[IBL.

53 - _ ’

I

[TCL.

[1C2.

[1C3.

I1iD.

Pe

Functions

I TTIAL

__CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
rtinent - )

]
L11AZ,

ITTAJa,
IITA3b.

[ITAG,

[I1BL.

[11B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent

Func tions




Concept 671: VAt.VE MEANS FOR RAILWAY CAR TRAINLINE

‘Primary Bibliography Reference No.: 671

Related Reference Number(s)

Description of COncépt - side of car operated telescoping rods extend
for universal connections on ball valve to
adjacent ends of car

- May be’actuated from elther side of car

- Ball valve to control airflow

ggggatlbllltv with AAR Type "E Coupler:
1. Can be added to Type "E" X
2. Requires modification of Type "E" .
3. iequires head adapter for Type "E"

4, Incompatible with Type "E"

' CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
A7,
* JAla, - Ball valve controls air flow
* 1A5b. .
TA3c. - Ball valve is freely floating within the body of the value
IBl.
1B2. . Stems extend through the valve body fitting loosely in slots
1B3. so the valve ball member may move relative to the stems

CATEGORY ITI - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
[AL.
[TAZ.
[TAS.
ji:)
[182.
[IB3.
[1BZ%.
[CI.
[ICZ.
1C3.
[1D.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TAL.
LIAZ,
a,
[AJb.

FTTEL.
[I1BZ. |

CATEGORY IV - -IMPROVE GENERAL SYSTEMS
Pertinent -

Functions
VAL, |~
VAZ,

VB3. ‘




Concept. 672: AUTOMATIC AIR-COUPLING STRUCTURE

Primary Bibliography Reference No.: 672

Related Reference Number(s)

Description of Concept - Attaches to coupler shank, below coupler knuckle

- Spring-biased air éompression cylinder engages alignéd
air lines upon completion of.mechanipal coupling

- For cars equipped with conventional draft gear and or
end of car cushioning device i

CompatibiTity with AAR Type "E" Coupler:
1. Can be added to Type "E"

2. Requires modification of Type "E"

3. Requires head adapter  for Type "E"
4, Incompatible with Type "E" ) X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
*TAL. » _
[AZ, - Spring loaded cylinder maintains seal
*TA3a.

*TAJD, . Ball valve controls air flow
*IA3c.

BL.,

B2,
BJ.

Pertinent
Functions
TTAL..

__CATEGORY IT - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TITAL.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent
Functions ’
TVAL.
VAZ,
[VBL.
3.
[VB4,
5

[VE6.




Concept 674: COUPLING VALVE ACTUATOR

Primary Bibliography Reference No.: 674

|Related Reference Number(s) 517

Description of Concept .
. Valve actuating mechanism to operate a pilot
or interface valve -

- Force transmitted by hydraulic fluid or
flexible push-pull type cable

Compatibility with AAR Type TH Couplexr:
1. Can be added to Type "E"

2. Requires modification of Type "E"
‘[3. Requires head adapter for Type "E"
4, Incompatible with Type "E" ’ X

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AZ.
[A3a.
ASDb,
TA3c.
IBl.
1BZ.
- IB3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
TAL.
1IAZ.
[IAS.
[IBL.
[1B2.
[1B3.
[IB4.
TICL.
[ICZ.
[1C3.
[ID.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING
Pertinent -
Functions

[TAZ, - Hydraulic fluid or push-pull cable used
1TA3a, to actuate uncoupling mechanism

TITA3D. ’

TIIAG,

*1IIBL.

[11B2.

. CATEGORY IV - IMPROVE GENERAL SYSTEMS
Pertinent - R
Functions
[VAL.
VAZ.




Concept 676: AUTOMATIC COUPLING SYSTEM

Primary Bibliography Reference No.: 676

Related Reference Number(s)

Description of Concept

- Pair of pilot-operated check valves connected in parallel
to the air conduit supplying the actuating means to prevent
air flgw when main air line is charged but uncoupled at
one en

1
2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
[AL. - One pilot check valve is operated by air from the
[A2 means for opening the actuating means and the other
\3a. is operated by air from the main air line between
A3b. the main valve and the coupler

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions
AL,

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions

[TAZ.
[Ada.
[TA3D.
1AL,

L .

[1B2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions




Concept 678: AUTOMATIC PNEUMATIC COUPLING SYSTEM

Primary Bibliography Reference No.: 678

Related Reference Number(s) 517

Déscription of Concept - Extensible pneumatic piston and cylinder assembly, one part
is attached to the main body of thé coupler; the other part
is operally connected to the operating mechanism of the
coupler knuckle.

- Bleeding of the cylinder and piston assembly is effected
through a pneumatic time delay circuit.

CompatIbility with AAR Type 'E— Coupler: |
1. Can be added to Type "E" ‘ X

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4. Incompatible with Type "E"

CATEGORY T - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
Functions
AT,

[AZ .,
LAda.,
[AJD.
IA3c,
IBl.
[BZ .
[E3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions

1IAZ.

- [Pertinent

[IAS.
[IBL,

CATEGORY IIT - IMPROVE MECHANICAL UNCOUPLING

Functions! - Pneumarically - actuated device with control line connected to main
] .ﬁ%. . air line whereby car uncoupling opens coupler knuckle.

Ada,.!-

IIIA3b.
I11A4.

% L1IBL, |

IIB2.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
[VAL.




Concept 680: TRAINLINE CONNECTOR APPARATUS

Primary Bibliography Reference No.: 680

Related Reference Number(s) 502

Description of Concept - To be carried by railway vehicle coupler

-.Arm carfying the connector head can be moved and held in
connecting position.

- Can have substantially universal angling movements during .
trace of the vehicles when the connector is connected.

Compatibility wich AAR Type "E— Coupler: - Can be held in stoi:a_ge position
it N : - .
1. Can be added to Type "E ’ X - Gathering wings to facilitate connectionm.

2. Requires modification of Type "E"
3. Requires head adapter for Type "E"
4, Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent
" |Functions X . . ; -
* 1AL, - Compression spring maintains connection
[AZ,
[A3a.
[ASH.
.~ TAJc.,
IBL,
182,
1B3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent} -
Functions
TTAL,
[IAZ.
TAJ,
IBI.
[BZ.
[IB3.
[B&.
"IICI.
[IC2.
[CJ.
[ID.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
TTTATL,
IITAZ.
IIIA3a,
"IITA3b.}"
[IAG.
[IBL.
"111B2.

Pertinent
Functions
VAT.
[VAZ,

[VB3,
[VBS.
[VBS.

6.

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Ive.




Concept 682: AUTOMATIC COUPLINC_; SYSTEM FOR TRAIN BRAKE LINES

Primary Bibliography Reference No.: 682

Related Reference Number(s)siy

Description of Concept - Attached to coupler below coupler head
- Air coupler on rubber grommet which couples and uncouples
simultaneously with mechanical coupling or uncoupling -
pilot valves control air.

- Gathering wings facilitate connection.

Requires modification of Type "E"

;|
2
3. Requires head adapter for Type '"E"
4., Incompatible with Type "E"

CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM

Pertinent

Functions

% AL, - Automatic connection eliminates need for present

[AZ. glad hand system.

1% TA3a.

* IA3D.

* LAJS,

IBL.
1B2.

IB3.

CATEGORY II - IMPROVE MECHANICAL COUPLING

Pertinent
Functions

AZ.
TA3.
[TBL.
—T187.
[1B3.
Bz
[ICL.
CZ.
[1C3.
[1D.

CATEGORY III - IMPROVE MECHANICAL UNCOUPLING

Pertinent
Functions
[TTAL.
[TAZ.
[ITA3a.
[TA3Db.

Y.
187,

CATEGORY IV - IMPROVE GENERAL SYSTEMS

Pertinent
Functions
VAT.
VAZ.
Ly
3.
4
D,
6.

LVC.




Concept 686: ARMSTED AUTOMATIC AIR LINE CONNECTION'SYSTEM'

Primary Bibliography Reference No.: 686

Related Reference Number(s)

Description of Concept Consisting of a dual probe/funnel air conmection system mounted side-by-
side above the coupler head such that the probe "floats" in a "U" shaped mounting and the mating
funnel is solidly mounted to the coupler head. The system operates as follows:

1. Coupler guldes the probé into basic alignment and the funnel completes the gathering.
2. The probe operates a quick disconnect valve to open its air line with interconnecting air pilot

lines, - . .
3, Unintentional uncoupling results in operating of the valves through a spring bias system to set

mpAatibllity wi e "B Cou : | the emergency brake. system, :
1. Can be added to Type "E" | 4, With intentional uncoupling, an operating
. § ot lever (at the valve system) is manually
2. Requires modification of Type "E " operated or push rod operated to retain air
3. -Requires head adapter for Type "E" pressure in either or both cars to ‘be un-
4. Incompatible with Type "E" - ﬁgggnilggic air connection and brake valve
c -
CATEGORY I - IMPROVE TRAIN AIR-LINE SYSTEM :
Pertinent There 1s reason to question the gathering ability of the twin probe/funnel system
Functions when couplin% cn tight curves due to the necessity of the probes to traverse tightly
[VAL. defined parallel paths. .
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