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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
Freight 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 rail freight
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. The authors are grateful to
I.. K. Kloss for his help in preparing this report.

iii



2 ¢ 0 oz >
B os or [} - -
on_u n o.. A ._ it n I fl i 1 1 4
—dr—A——irr LN oun e e 4 v
_ o2 o8| 02! A 1] o'_4 [} oy~
e $96 2 do
e
sanin se0um) iz ppe wnemdue)
B Vs smsie) 2,

o4 spues gQn € Sia10w 2iQn3 o

K 100 sign s 13 Si010w 213 o

198 suo(1e8 RO LY i

n suend 90 LN [

] s V2 S84 [

L3 $e3uno pinjy o0 2011w ™
FNANT0A

U0} LOYE (Y (B9 0OOL ! SPuU0l 1

3 % punod z2 swedo|iy by

2 seunn %0 0 sumib ]

M I ERT

see 52 |9 000°0L1 SasIo0y N
- $8) 1w 2sendS "0 Si01uD| 1Y Sienbs ~.§
P SpiEA augnbs z S0l BNDE Pl
s segoul amnbs [T} SIBImUNIUED emnde «..n.

vauy
™ e 90 $30)au0)1y uny
b SR Lt sioimu w
u 109 (3 w
u soydu Yo wd
u soydus 00 Siviowi || 1w frem
H19NDT

joqmig porg 0 Aq Mgy mouy an) WOWM joqmig

SOIRSEOIY J1I0H W) SUDISIBAUD] Neuixerddy

nches

TR

€1 (T U (ol 46 8z |9
|

61 L1 1 9 | sl "

€z

SHO01Jv4

IIII‘:III|III1’IIIIiIIH‘IlII IIH‘IIII IIII|"Il|I|II}IIII |III‘I||‘ lIlI‘IlII’IIII\IIH HII'

T unhln uu‘nn‘

‘IIIIIIIII IIHI‘IIII IIII‘IIII IIII}IIII

] IIII\NII

|
'I'rl'\'l‘rl' 'l'l'l"'l'|'|' 'I‘I'I'l'l'l'l' ‘I'|'I'|'i'|‘l‘ 'l'['l'|'1'|'|' 'I'|'I'|'!'|'I' '|'|'l'l'l'|‘|' '|'|'|'|'|'|'|' '|'|'|'|'|'|'I'

NOISHIANOD JIHLIW

ize
sinieiedue) L
- snisje) myel §/s 1oy 1,
13818) JYNLVHIJNIL
™ S8)ew JiQna %0 SPIeA 2ignd ~v>
oW Si810Ww 2iQna to'o 109} 2ign3 M
| L YT 1IN 2'E suojjeb i)
[ s S6°0 suenb L]
I L3 wo siud w
I L2 U o sdnd >
™ [ 4 S03UN0 pinyy 1o
w 51 supodseiqn daq,
[ LU [ subodsee; 1]
INNT0A
191 000Z!
3 souuo} 60 Suoy 10ys
by Swebo| 1y (T30 spunod Q
] sueib 82 £82un0 1o
liylrem) sSym
0y seindey o sesde
2 $:010u0 1 SienbS [ 4 881w ssenbe N::
I S0 eiends 80 spaei puenbs ~v>
™ Sis1mw s1enbs 80'0 190 ssende P2
~_..u BI0I0WIIUED SiendS [ X} S8 PU) suenbs ™
—_—
visy
wy S1810u0| 1y ”i o)W e
w I8l &0 pwd pA
wd SiBiMUIIUSD ot (N n
wd $018un)ued s soydur w
H19NN
1oquig purg 0y iy ifnyepy L T T 1oqmig

SSINSROMY 10 01 SuUsiItIeAu0) elewix0iddy



TABLE OF CONTENTS

Section

1. INTRODUCTION
. Program Background
Study Purpose
Study Objectives
Study Scope

e
W N

2. METHOD OF APPROACH
Literature Search

1
2 Patent Search
3 Railroad Industry Interviews

2.
2.
2.
3. SURVEY RESULTS

3.1 Potential Concepts
3.2 Significant Concepts
3.3 Conclusions

4. CANDIDATE COUPLING SYSTEMS

4.1 Basic Philosophy

4.2 Degree of Automation

4.3 Preliminary Candidate Coupling Systems
4.4

Systems
5. PRELIMINARY COSTING
Introduction

General Limitations
Preliminary Cost Estimates

[S )G S}
w N -

6. DEVELOPMENT RECOMMENDATIONS
6.1 Development Plan
6.2 Time Schedule .
6.3 DOT/AAR Management Overview

Summary of Capabilities of Candidate Coupling

w NN

Uk W

(oo B0 o)}

9
10
11

11
26

26
217
29

29
29

35
38




Table

1.

10.

11.

LIST OF TABLES

Compatible Candidate Coupling
System 1-1A (Basic Short Car
System)

Compatible Candidate Coupling
System 1-1B (Basic Long Car
System)

Compatible Candidate Coupling
System 1-2 (Addition of Air
Connection and Valve Control
System)

Compatible Candidate Coupling
System 1-3 (Addition of Electro-
Pneumatic Control System)

Noncompatible Candidate Coupling
System 2-1 (Semirigid, Spread
Claw, Basic System)

Noncompatible Candidate Coupling
System 2-2 (Addition of Electro-
Pneumatic Control System)

Noncompatible Candidate Coupling
System 3-1 (Rigid, Flat Face,
Basic System)

Noncompatible Candidate Coupling
System 3-2 (Addition of Electro-
Pneumatic Control System)

Summary of Cost Estimates for
Candidate Coupling Systems In-
stalled on an "Average" New Car

Summary of Cost Estimates for
Candidate Coupling Systems In-
stalled as a Modification to an
"Average" Car

Summary of Cost Estimates for
Continuing Annual Maintenance
of Candidate Coupling Systems
Installed on an “Average" Car

vi

14

15

17

18

19

21

23

25

30

31

32



AAR
COMPENDEX
DOT

EPA

FRA

ISMEC
NASA
NTIS

ORE

OSHA

RPI
RRIS
R-TRIS

TRIS
TSC
UIC

ABBREVIATIONS

Association of American Railroads
Engineering Index
U. S. Department of Transportation
U. S. Environmental Protection Agency
Federal Railroad Administration
Science and Mechanical Engineering Abstracts
National Aeronautics and Space Administration
National Technical Information Service
Office for Research and Experiments
Occupational Safety and Health Act
(or Administration)
Railway Progress Institute
Railroad Research Information Service
Regional Transportation Research Information
Service
Transportation Research Information System
Transportation Systems Center

International Union of Railways

vii/viii







1. INTRODUCTION

1.1 Program Background

Under sponsorship of the Federal Railroad Administration
(FRA), the Transportation System Center (TsC) of the U.S. Depart-
ment of Transportation (DOT) is undertaking a research program
to determine and quantify areas in which operating efficiency and
productivity could be improved by changes in the present coupler
systems of North American freight cars, and to define the func-
tional requirements of coupler systems which would produce these

changes.

Research and development projects have been conducted by
industry suppliers and others over recent years to design vari-
ous coupler systems or coupler system components. The primary
thrust of the R&D effort has been for United States rapid tran-
sit application or for European rail service.

The functional concepts of these advanced systems range in
sophistication from increasing the gathering range of the pre-
sent coupler system to providing automatic train line air con-
nection, 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.

1.2 Study Purpose

The purpose of this study is to provide an independent iden-
tification, classification, and analysis of significant freight

car coupling systems concepts offering potential for improved




performance and operating costs over the present system. Addi-
tionally this study represents the DOT Federal Railroad Adminis-
tration's contribution to the Advanced Coupling Concepts program
being carried out in cooperation with the Association of American
Railroads (AAR) and the Railway Progress Institute (RPI).

To evaluate the potential of advanced coupling systems for
enhancing operations, an organized review of proposed or exist-
ing advanced coupling concepts was required. The review served
to identify those systems offering potential for major improve-
ments in the current freight coupling operations.

1.3 Study Objectives

The objectives of this study were:

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 promis-
ing concepts of these systems and group them into logical com-
binations for candidate coupling systems which warrant further
study.

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

1.4 Study Scope

The scope of the study included 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 intent is that the results of this project will be
combined with the economic study of advanced coupler systems
presently being performed under AAR sponsorship. For this
reason, particular emphasis was placed on evaluating the ad-

vanced coupler systems from the functional standpoint as they

might impact railroad operational procedures, safety, and

efficiency of operations.

The scope of the proposed study did not include original
research or design of hardware development. The thrust of the
study was to review and characterize work performed by others
in advanced technology and to identify the concepts that could

most readily effect improvements in the rail freight industry.

2. METHOD OF APPROACH

The basic method of approach was to make a comprehensive
search as a prerequisite to establishing significant coupler con-
cepts which would be used to formulate candidate coupling sys-

tems.

The search program consisted of a literature search, a
patent search, and railroad industry interviews. A summary of
these search elements follows. Volume II, Appendix D contains
a full bibliography of all searches and interviews as well as

cross-reference details.

2.1 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




head, in such a way that first time coupling is assured. It is

thus fundamental that the ultimate automatic coupling system

should include provisions to preclude the possibility of a by- 1ade

pass or miscoupling for any reason.

4.2 Degree of Automation eed

It is recognized that all of the desired characteristics \d
of a fully automatic coupler system are not currently embodied
in a single new concept or system. The ultimate coupler system
can be achieved only through improvements in present basic coup-
ling subsystems or in the addition of new subsystems which give
greater capability than that available with the present Type

"E" coupler system.

To establish new candidate coupling systems, three basic
subsystem areas were defined: coupling and uncoupling capabil- 1
ity, 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 individ-
ual concepts as they are applied to each of the subsystems noted

above.

None of the candidate coupling systems contain all the po-
tential degrees of improvement or automation possible in light
of current technology. Each of the candidate coupling systems
noted below, however, when taken through the suggested change
steps do represent a potential for achieving a fully automated

coupler system which approaches the ultimate desired system.

10



4.3 Preliminary Candidate Coupling Systems

Three different coupling design concepts were established
as the basic coupling approaches on which to build three candi-
date 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 compati-
ble with the present Type "E" system, but which represents the
best of the concepts utilized in the UIC European synthesis
freight car coupler designs and in the majority of mine car ap-
plications.

3) Rigid, flat-faced, horn-funnel design, which is not com-
patible with the present Type "E" coupler system but which rep-
resents the best design features of most current rapid transit

systems and some passenger service applications.

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

involved in the retrofit program associated with these changes.

4.4 Summary of Capabilities of Candidate Coupling Systems

The detailed listing of capabilities, advantages, and dis-
advantages of each candidate coupling system is included in
Volume II, Section 5 of the final report. A brief summary of

the capabilities of each system follows.

1) System 1 (Compatible "Free Knuckle" System). See
Tables 1 through 4.

11




(a) Has the primary advantage of being totally
compatible with all freight cars currently in U.S. rail-freight
system. The primary capabilities of the basic System 1-1A and
1-1B include increased gathering range, knuckle open capability,
and coupler entrapment and interlock features, thus overcoming
the major deficiencies in the present Type "E" system.

(b) System Change 1-2 adds the automatic air connection
and automatic brake valve control as a mechanical function of the
coupling and uncoupling processes. These features overcome the
most critical safety needs relating to the necessity of train-
man going between cars to complete the air connecting system or
to prepare cars for proper coupling.

(c) System Change 1-3 adds the capability of remote
control by the additional electropneumatic and electronic 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 six to eight electrical contacts in the

automatic electrical connector.

2) System 2 (Noncompatible, Semirigid, Spread~Claw, Hinged

Hook System). See Tables S5 and 6.
(a) The primary advantages in this system are

the very wide gathering range which it offers, a rugged and
proven system and "knuckle open" capability. The basic System
2-1 includes an integral air connection coupling which is pro-
tected within the face of the gathering claws of the coupler.
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. Since the automatic air
connector unit represents a most significant and critical fea-
ture in the train operating sequence, candidate System 2 offers
a particular and unique advantage in this respect.

12



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

electrical sensing and control circuits.

3) System 3 (Noncompatible, Rigid, Flat-Face, Hinged Hook/

Funnel System). See Tables 7 and 8.

(a) The basic coupler System 3-1 contains the
unigue advantage of being a totally rigid system which gives
an exceptionally stable platform for attaching air or electrical
connectors. This advantage is accompanied by the disadvantage
of a heavy coupler unit, which requires a significant amount of
machining 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 in-
creased gathering range, "knuckle open" capability, rigid in-
terlocking of mated couplers, and an integral air connection
system.

(b) System Change 3-2 adds the capability for a large
number (50 to 100) of electrical contacts as a part of an electro-
pneumatic control system.

A detailed listing of concepts contained in each coupling
system is given in Tables 1 through 8.

The format for presentation 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

13
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and Valve Control System
(d) System Change 1-3, Addition of Electropneumatic
Control Systems
2) ©Noncompatible System #2, Semirigid, Spread-Claw
(a) Basic System 2-1
({b) System Change 2-2, Addition of Electropneumatic
Control Systems
3) Noncompatible System #3, Rigid, Flat-Faced
(a) Basic System 3-1
({b) System Change 3-2, Addition of Electropneumatic
Control Systems

5. PRELIMINARY COSTING

5.1 1Introduction

Each of the Candidate Coupling Systems was subjected to a
preliminary engineering evaluation as related to costing. This
evaluation was directed at determination of a reasonable esti-

mate for the cost of each of the separate subsystem elements.

The preliminary costs for each system element were de-
rived 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 guantities produced.

5) ECngineering estimate of potential replacement life of
new concepts as compared to reported field problems with simi-

lar systems.
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5.2 General Limitations

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

constraints are:
5.2.1 Cost Constraints

1) All costs are based on constant 1975 dollars and in-
clude 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, the 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 maintenance and replacement costs were estimated
on the basis of the estimated replacement life of each listed
equipment item including estimated replacement and maintenance
labor.

6) No costs were included for preparation or repair of
0ld cars prior to installation of the new coupler system (or
subsystem). It is assumed that all cars to be modified would
be in a state of full repair at the time of coupler modifi-
cations.

Significant design work has been accomplished by European
railroads to determine the potential costs for both car
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preparation and coupler changeover. One reference included an
estimate of approximately $1,100 for the average cost for pre-
paration of old cars to insure an adequate anchoring and sill
strength for mounting of new center-buffer 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 an average of one Interchange Adapter
unit would be required for each car which would have a system
2 or 3 coupler.

8) 1Initial 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 element
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) 1Initial 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 the value of the
revenue time loss by each car during 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-

ment agencies as required to be used in conjunction with any
new coupler system.

5.2.2 Technical Constraints

1) It is assumed that the maximum utilization would be
obtained from casting as opposed to welding or machining. 1In
particular, this applies to shelves or guard-arm extensions
which are assumed to be manufactured as a one-piece casting as
compared to weldment additions to the basic coupler heads.
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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 Subsystems
1-2, 2-1, and 3-1 for the check valves and holding reservoirs
necessary to safely accomplish this operation.

5.3 Preliminary Cost Estimates

Included in Tables 9 through 11 is a summary of the indivi-
dual preliminary cost estimates for each of the separate candi-
date coupler subsystems.

The tables list a summary of the three cost estimates for
each of the three candidate coupling systems as applicable to
an "average" car. The system cost summaries are compared by
cumulating the increased costs from three primary subsystem
groupings that are associated with increasing automation and
improving operational characteristics. The groupings are:

1) 1Improvements in mechanical coupling and uncoupling.

2) Improvements for automatic air connection and valve
control.

3) Improvements for full electropneumatic control.

6. DEVELOPMENT RECOMMENDATIONS

6.1 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
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analysis of rail freight Operations as impacted by the various
elements of each system. The listed system advantages and capa-
bilities should be adapted into the operating model to determine
the potential economic savings and/or safety improvements ex-
pected to accrue from each concept. The total of these potential
savings and the imputed value of safety improvements could then
be equated against the estimated system costs.

6.1.1 Electropneumatic Control System

The basic operational model analysis will determine if the
potential advantages of the full electropneumatic system out-
weigh the cost and complexity disadvantages. The next decision
relates to the amount of sensing which might be required in the
ultimate system.

If only a few sensing signals are desired, the smaller num-
ber of circuits in Systems 1-3 or 2-2 would be adequate. If a
large number of circuits is desired, the capabilities of System
3-2 are superior.

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

1) System 1 - advantage of total compatibility with the
present system coupler with no coupler head interchange 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.
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6.1.2 Specific System Considerations

In the engineering analysis effort conducted during this
study, several areas were noted which should be listed for
specific consideration. The most important of these are the
following.

1) Add-On Air Connector: Subsystem 1-1A proposes the
use of a modified Type "E" coupler with a top and bottom shelf
as opposed to Subsystem 1-1B which proposes the use of a
modified Type "F" coupler with a top shelf. This combination
represents the best possible situation for obtaining the desired
operational improvements with the least costly overall system.

The single deterrent to the proposed systems may be the
ability of a single air connector system to operate effectively
with both coupler systems. The cost advantages to the proposed
systems are so great that every effort should be extended to
achieve a successful development of the one "universal” air con-
nector system. Some changes in basic specifications may be

required in order to achieve this end.

2) Centering and Positioning: The addition of centering
and/or positioning devices adds a significant cost to each coupler
system as noted in the costs for Subsystems 1-1B, 2-1 and 3-1.
These devices, however, offer the potential for a significant
decrease in coupler bypasses with an associated increase in

operating safety and decrease in maintenance costs.

It has been estimated that positioning devices on long
cars would decrease bypasses by 80 to 90 percent. By increasing
the coupler lateral gathering range, the decrease should be even
greater. Railroad users have noted an "average" cost of $800
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to repair a car end every 4 to 5 years solely as the result
of bypass damage. Thus, the addition of positioning devices
(and coupler gathering range increases) has the potential for
saving $140-$150 per year per car in addition to increasing

operational safety.

3) Environmental Covers: The use of an environmental
protective cover over the electrical connectors has been set
aside for a separate cost estimate for Subsystems 1-3, 2-2,
and 3-2. The use of such a cover is a controversial topic in
the railroad technical community. The majority opinion seems
to be opposed to the covers as offering an unnecessary environ-
mental protection while adding an expensive and highly unreliable
component.

4) General Considerations: The development program directed
toward improvement in the coupler system should include a second-
ary study relating to the impact on rail car trucks and other
rail car components. 1In addition, a separate study should be
made for train-coupler dynamics as relating to application of any |
of the candidate coupling systems.

6.2 Time Schedule

Considering the rudimentary state of the proposed candidate
coupling systems, it is not feasible to project realistic time or
cost schedules for either the development or field implementation
stages. Given below, however, are some concepts and background

concerning the potential time schedules and implementation plan.

6.2.1 Development and Evaluation

The complete development cycle, up to the point of being
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to the new coupler system.
(c) Cars subject to major repair involving couplers
would be readily subject to completion of the conversion program

with minimum disruption of total service.

2) Automatic Air Connection System: A two-stage introduc-
tion for the add-on connection system would appear to offer the
most economical phase~in plan.

(a) In the first stage, the mechanical air connector
would be added together with a train airline valve which could
be operated manually from either 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 nonequipped cars.

(b) 1In the second stage of the changeover, the re-
quired air control system would be added and the remainder of the
system for automatic air valve operation would be installed. The
installation of the remote uncoupling button and the hydraulic
uncoupling operating mechanism could be deferred for a third
stage modification 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 applica-
tion of an automatic coupling system and would provide consider-
able benefit in the elimination of the need to couple hoses
between equipped cars. The second state of applying the valves
could be delayed until all cars considered for automatic cou-

pling are equipped with the train line connector.

6.3 DOT/AAR Management Overview

For the successful conversion to a new coupler system, close
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cooperation and open information channels will be needed among
DOT, AAR and railroad industry suppliers and users. Identified
below are some specific areas of management responsibility.

An early pronouncement should be made to the railroad sup-
plier community as to the potential for production business
which could result from the proposed coupler change program. A
clear message was received from this group that they will re-
quire a positive statement on the future market potential as a
requisite to committing the funds needed to complete new designs.

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 such areas as allowable changes to air lines,
limitations on automatic air connectors, allowable changes to
angle cock locations, and others. 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 AAR, designated
representatives of the cognizant railway unions, and designated
representatives of other interested groups (i.e., OSHA).

A detailed engineering analysis should be made by the appro-
priate 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. The accelerated test programs
should be based on the use of statistically chosen sample sizes
and test parameters to achieve the greatest possible technical
information in the least time while meeting the desired reliabil-
ity and safety standards.
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