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TR T
URIGINAL IS e
r."f." ‘ “ TIX,
IN THE UNITED STATES DISTRICT COURT -+ " "7 s
FOR THE NORTHERN DISTRICT OF TEXA$, .y, -

FORT WORTH DIVISION e
C.li
FM INDUSTRIES, § /4 1
§ Civil Action No.: / (
Plaintiff, § y
§
V. § 1y
§ 401 “CV-0078-A
AMERICAN HYDRAULIC, INC. and § Judge:
RAIL CAR AMERICA, INC., §
§
Defendant. §
ORIGINAL COMPLAINT

FM Industries, Inc. (hereinafter "FMI") files this Original Complaint against American
Hydraulic, Inc. ("American") and Rail Car America, Inc. ("RCA") and alleges as follows:

JURISDICTION

1. This cause of action arises under the patent laws of the United States, Title 35, United
States Code, more particularly, 35 U.S.C. §§271 et seq. This Court has jurisdiction under the
Judicial Code of the United States, 28 U.S.C. §1338(a) and 28 U.S.C. §1331.

VENUE

2. Venue properly lies within the Northern District of Texas pursuant to the provisions
of 28 U.S.C. §1391 and 1400(b) in that a substantial part of the events giving rise to the claim
occurred in this District, a substantial part of property that is the subject of the action is situated in
this District, substantial acts constituting infringement of the patent-in-suit have occurred in this
Judicial District and Division, and defendant has systematic and continuous contacts to the forum

subjecting it to personal jurisdiction in this District.
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THE PARTIES

3. FMI is a Texas corporation having its place of business in Fort Worth, Texas. FMI’s
business address is 860 Will Rodgers Blvd., Fort Worth. Texas 76140. FMI is the owner by
assignment of U.S. Patent No. 4,739,889, entitled "Railway Cushioning Apparatus,” issued on April
26,1988, and U.S. Patent No. 4,741,085, entitled "Repair of Railway Cushioning Apparatus," issued
on May 3, 1988.

4. American is an California corporation with a principal place of business in Omaha,
Nebraska. American has a business address of 3701 N. 16" Street, Omaha, Nebraska 68110-1766,
and can be served through its Registered Agent Norman L. Nevins, 1800 Frost Bank Tower 100
West Houston, San Antonio, TX 78205.

5. RCA is a California corporation with a principal place of business in San Francisco,
California. RCA has a business address of 550 Davis Street, #44, San Francisco, California94111-
1955, and can be served through its Registered Agent, Norman L. Nevins, 1800 Frost Bank Tower
100 West Houston, San Antonio, TX 78205.

BACKGROUND

6. On April 26, 1988, U.S. Patent No. 4,739,889 ("the ‘889 patent") was duly and
legally issued. On May 3, 1988, U.S. Patent No. 4,741,085 ("the ‘085 patent”") was duly and legally
issued. Copies of the "889 patent and the 085 patent are attached hereto as EXHIBIT A.

7. Charles T. Bomgardner. the inventor, assigned all right in the ‘889 patent and the
‘085 patent to Halliburton Co. of Duncan, Oklahoma. who subsequently assigned all right in the ‘889

patent and the ‘085 patent to FMI of Fort Worth, Texas, a former subsidiary of Halliburton.
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8. The claims of the 889 patent relate to an apparatus that reduces the shocks associated
with stopping, starting and generally moving a long line of rail cars. Such apparatus are known in
the trade as "cushioning units" or "EOC cushioning units." In particular the apparatus claimed by
the ‘889 patent employs internal pins that keep the charged hydraulic member from fully extending
until it has been installed. FMI manufactures and sells the claimed apparatus.

9. The claims of the ‘085 patent relate to the method of manufacturing and repairing an
apparatus that reduces the shocks associated with stopping, starting and generally moving along line
of rail cars. In particular the method claimed by the *085 patent involves the replacement of internal
pins that keep the charged hydraulic member from fully extending so that it may be reinstalled. FMI
practices this method for its own benefit and for its clients.

10. Upon information and belief, American, as hereinafter set out, has infringed and
continues to infringe claims 1 through 15 of the "889 patent.

11. Upon information and belief, American, as hereinafter set out, has infringed and
continues to infringe claims 1 through 15 of the "085 patent.

12.  Uponinformation and belief, RCA, as hereinafter set out, has infringed and continues
to infringe claims 1 through 15 of the "889 patent.

13.  Uponinformation and belief, RCA, as hereinafter set out, has infringed and continues

to infringe claims 1 through 15 of the "085 patent.
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AMERICAN INFRINGEMENT OF THE ‘889 PATENT

14. American is engaged in the business of manufacturing, selling and servicing railroad
equipment, including cushioning units. American markets its products nationally through trade
journals and other trade outlets.

15. American makes, sells. and offers for sale cushioning units that infringe the ‘889
patent.

16. Unless enjoined American will continue to infringe claims 1 through 15 of the *889
patent as above described.

17.  FMI would receive income in the form of royalties and/or license fees charged to
manufacturers, such as American, to make, use, sell and/or offer for sale the cushioning units
covered by the '889 patent. FMI would also receive income from sales of cushioning units
manufactured by FMI. Therefore, FMI has suffered damage by reason of the unlicenced making,
using, selling and offering for sale of the cushioning units covered by claims 1 through 15 of the
*889 patent and will suffer additional damage, including the loss of royalties, sales and profits that
FMI would have realized but for American's unlawful acts, unless American is enjoined by this
Court from continuing its unlicenced use of the patented cushioning units.

AMERICAN INFRINGEMENT OF THE ‘085 PATENT

18. American is engaged in the business of manufacturing, selling, and servicing railroad
equipment, including cushioning units. American markets its products nationally through trade
journals and other trade outlets.

19. American practices a method of manufacture and repair that infringes the ‘085 patent.
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20. Unless enjoined American will continue to infringe claims 1 through 15 of the '085
patent as above described.

21.  FMI would receive income in the form of royalties and/or license fees charged to
service providers, such as American, to use the method covered by the '085 patent to manufacture
and repair cushioning units. FMI would also receive income from manufacturing and repairing
cushioning units. Therefore, FMI has suffered damage by reason of the unlicenced manufacture and
repair of cushioning units using the method covered by claims 1 through 15 of the "085 patent and
will suffer additional damage, including the loss of royalties, sales and profits that FMI would have
realized but for American's unlawful acts, unless American is enjoined by this Court from continuing
its unlicenced use of the patented method.

RCA INFRINGEMENT OF THE ‘889 PATENT

22. RCA is engaged in the business of manufacturing, selling and servicing railroad
equipment, including cushioning units. RCA markets its products nationally through trade journals
and other trade outlets.

23. RCA makes, sells, and offers for sale cushioning units that infringe the ‘889 patent.

24. Unless enjoined RCA will continue to infringe claims 1 through 15 of the “889 patent
as above described.

25. FMI would receive income in the form of royalties and/or license fees charged to
manufacturers, such as RCA, to make, use. sell and/or offer for sale the cushioning units covered by
the '889 patent. FMI would also receive income from sales of cushioning units manufactured by

FMI. Therefore, FMI has suffered damage by reason of the unlicenced making, using, selling and
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offering for sale of the cushioning units covered by claims 1 through 15 of the 889 patent and will
suffer additional damage, including the loss of royalties, sales and profits that FMI would have
realized but for RCA's unlawful acts, unless RCA is enjoined by this Court from continuing its

unlicenced use of the patented cushioning units.

RCA INFRINGEMENT OF THE ‘085 PATENT

26. RCA is engaged in the business of manufacturing, selling, and servicing railroad
equipment, including cushioning units. RCA markets its products nationally through trade journals
and other trade outlets.

27. RCA practices a method of manufacture and repair that infringes the ‘085 patent.

28. Unless enjoined RCA will continue to infringe claims 1 through 15 of the "085 patent
as above described.

29.  FMI would receive income in the form of royalties and/or license fees charged to
service providers, such as RCA, to use the method covered by the '085 patent to manufacture and
repair cushioning units. FMI would also receive income from manufacturing and repairing
cushioning units. Therefore, FMI has suffered damage by reason of the unlicenced manufacture and
repair of cushioning units using the method covered by claims 1 through 15 of the *085 patent and
will suffer additional damage, including the loss of royalties, sales and profits that FMI would have
realized but for RCA's unlawful acts, unless RCA is enjoined by this Court from continuing its
unlicenced use of the patented method.

WHEREFORE, FMI prays:
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(a) for a judgment that American is infringing claims 1 through 15 of United States Letters
Patent No. 4,739,889;

(b) for a permanent injunction enjoining American and all in privity with them from further
infringement of the claims of United States Letters Patent No. 4,739,889,

(c) for an award of compensatory damages from American no less than the royalty FMI would
have received for granting American a license;

(d) for an award of lost profits from American no less than the profits FMI would have received
for selling its own product to those customers American sold its infringing devices to;

(e) for a threefold increase of the damages from American, or some lesser amount as the Court
deems appropriate, based upon American’s willful and deliberate infringement;

(f) for a judgment that American is infringing claims 1 through 15 of United States Letters
Patent No. 4,741,085;

(2) for a permanent injunction enjoining American and all in privity with them from further
infringement of the claims of United States Letters Patent No. 4,741,085,

(h) for an award of compensatory damages from American no less than the royalty FMI would
have received for granting American a license;

(1) for an award of lost profits from American no less than the profits FMI would have received
for manufacturing or repairing the cushioning units manufactured or repaired by American;

() for a threefold increase of the damages from American, or some lesser amount as the Court

deems appropriate, based upon American’s willful and deliberate infringement;
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(k) for a judgment that RCA is infringing claims 1 through 15 of United States Letters Patent
No. 4,739,889;

()] for a permanent injunction enjoining RCA and all in privity with them from further
infringement of the claims of United States Letters Patent No. 4,739,889;

(m)  for an award of compensatory damages from RCA no less than the royalty FMI would have
received for granting American a license;

(n) for an award of lost profits from RCA no less than the profits FMI would have received for
selling its own product to those customers American sold its infringing devices to;

(0) for a threefold increase of the damages from RCA, or some lesser amount as the Court deems
appropriate, based upon RCA’s willful and deliberate infringement;

(p) for a judgment that RCA is infringing claims 1 through 15 of United States Letters Patent
No. 4,741,085;

) for a permanent injunction enjoining RCA and all in privity with them from further
infringement of the claims of United States Letters Patent No. 4,741,085;

(r) for an award of compensatory damages from RCA no less than the royalty FMI would have
received for granting RCA a license;

(s) for an award of lost profits from RCA no less than the profits FMI would have received for
manufacturing or repairing the cushioning units manufactured or repaired by RCA;

(1) for a threefold increase of the damages from RCA, or some lesser amount as the Court deems
appropriate, based upon RCA’s willful and deliberate infringement;

() for an award of the costs of this action and reasonable attorney's fees herein incurred; and
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(V) for pre- and post-judgment interest and such other and further relief as this Court may deem

appropriate.

ley !

) .
Date: y‘efuu@ 11
4

OF COUNSEL.:

Keith E. Taber
TBA No. 24013602

BRACEWELL & PATTERSON, L.L.P.

711 Louisiana Street, Suite 2900
Houston, Texas 77002-2781
713/221-3308 [telephone]
713/222-3293 [facsimile]

ORIGINAL COMPLAINT

Respectfully submitted,

el

Kent A. Rowald
TBA No. 17329300

BRACEWELL & PATTERSON, L.L.P.

711 Louisiana Street, Suite 2900
Houston, Texas 77002-2781
713/221-3303 [telephone]
713/222-3289 [facsimile]

and

Jim L. Flegle

BRACEWELL & PATTERSON, L.L.P.

201 Main Street, Suite 1600
Fort Worth, Texas 76102-3105
(817) 332-8143 [telephone]
(817) 332-8409 [facsimile]

Attorneys-in-Charge for
Plaintiff FM Industries
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1
RAILWAY CUSHIONING APPARATUS

BACKGROUND OF THE INVENTION

1. Field Of The Invention

The present invention relates generally to a railway
cushioning apparatus, and particularly to a gas return
type of railway cushioning apparatus.

2. Description Of The Prior Art

Railway cars often use cushioning apparatus associ-
ated with the car coupling devices located on the end of
the railway cars, to absorb shocks created when railway
cars are connected, and also to absorb shocks created
during so-called “train action events” which occur as
the train is under way. These cushioning apparatus are
generally referred to as end-of-car cushioning devices.

A typical end-of-car cushioning device of the type
previously manufactured by the assignee of the present
invention is shown in U.S. Pat. No. 3,589,527 to Seay, et
al. That device is a hydraulic cushioning device which
utilizes a mechanical return spring. It will be apparent
upon a comparison of the drawings of the present appli-
cation to the disclosure of the Seay *527 patent that the
arrangement of the housing, cylinder, cylinder end
plate, piston, shaft and flapper valve of the apparatus of
the present invention is somewhat similar to that of the
Seay ’527 patent.

It is also known in the art to utilize compressed gas in
a hydraulic cushioning unit so that the compressed gas
provides a return force which allows mechanical
springs like those of the Seay 527 patent to be elimi-
nated. One example of such a gas return cushioning unit
is shown in U.S. Pat. No. 4,026,418 to Hawthorne.

One problem which has to be dealt with when using
a gas return cushioning unit is the assembly of the cush-
ioning unit with the railway car at the customer’s facil-
ity.

If the cushioning unit is charged with compressed gas
prior to shipment to the customer, then the customer
must deal with the placement of a fully extended cush-
ioning unit into the sill of the railway car. As will be
appreciated by those skilled in the art, the cushioning
unit is constructed to closely fit within the longitudinal
dimensions of the railway car sill when fully extended:

One solution is to dimension the cushioning unit so
that when it is in its fully extended position it will just fit
within a railway car sill of specified standard dimen-
sions. A problem with that approach is that inaccuracies
and/or tolerances allowed during the construction of
the railway car sill may cause the sill to be slightly
shorter than specified. Also, tolerances are present in
the construction of the cushioning units themselves.
This combination of inaccuracies and/or tolerances
may provide occasional situations where the fully ex-
tended cushioning unit is longer than the particular
tailway car sill opening into which it is to be placed. In
such a situation, some means must be provided for hold-
ing the cushioning unit in a partially compressed posi-
tion as it is placed within the railway car sill,

As will be appreciated by those skilled in the art, due
to the size and weight of these cushioning units and the
difficulty of placing them in the railway car sills, it can
be a difficult and dangerous operation to hold a unit
partly compressed while placing it in a car sill.

Another approach to this problem is to ship the cush-
ioning unit to the customer 1 an uncharged condition.
The unit is then mounted in the railway car, and subse-
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quently compressed gas is added to the unit by the
customer.

The difficulty with this approach is that it is inconve-
nient and undesirable for the customer to have to per-
form the gas charging procedure. Also, the gas charg-
ing pressure cannot be controlled by the manufacturer
and this presents the possibility of improper charging
which can lead to improper functiomng of the cushion-
ing unit.

SUMMARY OF THE INVENTION

The present invention provides an improved gas
charged hydraulic cushioning apparatus which solves
the above-mentioned problems. The apparatus can be
precharged with gas prior to shipping to the customer,
and is initially held in a position short of a fully extended
position so that it can be easily placed within the tail-
way car sill. Subsequent to mounting of the unit within
the railway car sill, it is easily extended to a further
extended position by the mere application of a draft
force to the cushioning unit in excess of a predeter-
mined level.

The cushioning apparatus of the present invention
includes a housing having a cylinder bore disposed
therein and a cylinder end plate closing one end of the
cylinder bore. A piston means includes a shaft extending
through the cylinder end plate, and a piston disposed on
the shaft and slidably disposed within the cylinder bore.
The piston is slidable between an axially innermost
posttion furthest from the end plate and an axially outer-
most position closest to the end plate.

A displaceable limit means is located internally
within the housing and is operably associated with the
piston means for initially limiting axially outward move-
ment of the piston short of its axially outermost position
to thereby initially limit a length of the cushioning appa-
ratus prior to installation of the cushioning apparatus in
the railway car.

The displaceable limit means includes a cylindrical
limit pin received with an interference fit within a pin
bore of the cylinder end plate, and extending from the
pin bore toward the piston.

The axially outward force applied to the piston and
thus to the limit pin by the compressed gas precharge of
the cushioning apparatus is insufficient by itself to move
the limit pin within the pin bore. Thus, the limit pin
holds the cushioning apparatus in a partly contracted
position so that it may be easily placed within the sill
opening of a railway car.

After the cushioning apparatus is mounted within the
railway car, the application of a draft force or a hydrau-
lic jacking force above a predetermined level is suffi-
cient to move the limit pin further into the pin bore thus
allowing the cushioning apparatus to extend until the
housing thereof abuts a draft stop of the railway car.

Numerous objects, features and advantages of the
present invention will be readily apparent to those
skilled in the art upon a reading of the following disclo-
sure when taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded view of the bottom portion of
a railway car showing the sill opening and the cushion-
ing apparatus of the present invention.

FIG 2. is a bottom view of the cushioning apparatus
of the present invention.
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FIG. 3 is a side elevation sectioned view of the cush-
ioning apparatus of FIG. 2 taken along lines 3—3 of
FIG. 2.

FIG. 4 is a sectioned elevation view somewhat simi-
lar to that of FIG. 3 showing the cushioning apparatus
as initially held by the limit pins in a partially contracted
position, and showing the partially contracted cushion-
ing apparatus in place within a railway car sill.

FIG. 5 is a view somewhat similar to FIG. 4, showing
the position of the cushioning apparatus after a draft
force has been applied thereto sufficient to move the
limit pins further into the pin bores and to allow the
cushioning unit to further extend until the housing
thereof abuts the draft stop of the railway car.

FIG. 6 is an end elevation view of the cushioning unit
taken along line 6—6 of FIG. 3.

FIG. 7 is an elevation view of the cylinder end plate
and associated apparatus as viewed along lines 7—7 of
FIG. 8.

FIG. 8 is an enlarged sectioned elevation view of the
cylinder end plate and associated apparatus oriented the
same as shown in FIG. 3.

FIG. 9 is a side elevation view of the limit pin.

FIG. 10 is a sectioned view of the limit pin of FIG. 9
taken along line 10—10 of FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 shows an isometric exploded lower view of a
railway car 10, the cushioning apparatus 12 of the pres-
ent invention, and associated components which are
assembled therewith.

The railway car 10 includes a car sill 14 which is a
box-like portion of the framework of the car 10. The car
10 also includes a unitized precast shaft end housing 16
which is secured within the sill 14 by conventional
welding techniques as can be seen in FIGS. 4 and 5. The
shaft end housing 16 has a shaft end opening 18 defined

. therein as is further described below.

The railway car 10 further includes a pair of draft
stops 20 which are located within the sill 14 and welded
to the side walls 22 and 24 thereof as seen in FIGS. 4
and 5.

The car 10 further includes a sill base’ plate 26 which
is located under the cushioning apparatus 12 to hold the
same within the sill 14. The sill base plate 26 is attached
to horizontal flanges 28 and 30 of sill 14 by bolting.

A draw bar 32, which may also be referred to as a
coupler bar 32, is connected to the cushioning apparatus
12 by a key 34.

Referring now to FIGS. 2 and 3, the cushioning appa-
ratus 12 includes a housing generally indicated by the
numeral 36.

The housing 36 includes a housing body 38 joined to
a cylindrical housing shell 40 at weld 42.

Housing 36 further includes a housing end plate 44
connected to housing shell 40 at weld 46.

Located within the housing shell 40 and held tightly
between the housing body 38 and housing end plate 44
are a cylinder 48 and cylinder end plate 50 which may
also be considered to be portions of the overall housing
assembly 36.

The cylinder 48 has a cylindrical cylinder bore 52
disposed therein. The cylinder end plate 50 closes one
end of the cylinder bore 52.

A piston means 54 includes 2 shaft 56 extending
through cylinder end plate 50 and housing end plate 44,
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and includes a piston 58 disposed on the end of shaft 56
and slidably received within the cylinder bore 52,

The piston 58 is slidable between an axially innermost
position furthest from the cylinder end plate 50 as illus-
trated in FIG. 3, and an axially outermost position {not
shown) abutting flapper valve ring 90.

The fully compressed position of the cushioning ap-
paratus 12 as illustrated in FIG. 3 is defined by abutment
of the housing end plate 44 with forwardmost portions
60 of shaft end housing 16 (see FIG. 1) which may be
referred to as buff stops 60.

The terms buff and draft as used herein are used in
their conventional sense in the railway industry. The
term buff refers to forces tending to move one rail car
towards another and thus to compress the cushioning
appparatus 12, and the term draft refers to the forces
tending to move rail cars apart from each other and thus
to extend the cushioning apparatus 12.

An annular space 62 is defined between the cylindri-
cal housing shell 40 and the cylinder 48. The annular
space 62 and the cylindrical space within cylinder bore
52 are communicated by a plurality of radial ports such
as those schematically illustrated at 64 and 66 in FIG. 3.
The ports such as 64 and 66, which may sometimes be
utilized in connection with valves (not shown) con-
nected therewith, control the hydraulic damping char-
acteristics of the cushioning apparatus 12 in a manner
like that described in U.S. Pat. No. 3,589,527 to Seay,
with regard to the ports and valves shown in FIG. 3
thereof.

The annular space 62 and the cylindrical space de-
fined within cylinder bore 52 may jointly be referred to
as a fluid chamber 68. Fluid chamber 68 is also commu-
nicated with and includes an annular space 69 between
cylinder end plate 50 and housing end plate 44. Most of
the fluid chamber 68 including that portion within the
cylinder bore 52 is filled with a hydraulic oil, and the
remainder of the fluid chamber 68 is filled with a pres-
surized gas. The pressurized gas causes a restoring force
to be applied to the piston 58 urging it to move to the
right as seen in FIG. 3 and thus to extend the cushioning
apparatus 12. This restoring force is determined by the
pressure of the compressed gas as applied across the
cross-sectional area of the shaft 56.

The shaft 56 is received through a cylinder end plate
bushing 70 and a housing end plate bushing 72. A shaft
seal assembly 74 is attached to the housing end plate 44
and seals against the shaft 56.

An elliptical radius ball 76 is threadedly connected to
the end of shaft 56 and has inner and outer radius plates
78 and 80, respectively, sandwiched thereabout by a
plurality of radius plate bolts 82.

A bellows 84 is connected at one end to the shaft seal
assembly 74 and at the other end to the outer portion of
shaft 56 by band 86. As is apparent in FIGS. 4 and §, the
bellows 84 expands in an accordion-like manner to pro-
tect the cylindrical outer surface of shaft 56 to the ex-
tent that shaft 56 protrudes from the housing 36 during
reciprocating motion of the piston means 54 within the
housing 36.

As is best seen in FIG. 8, a flapper valve assembly 88
is associated with the housing end plate 50. Flapper
valve assembly 88 includes a flapper ring 90 having a
central opening 92 through which the shaft 56 passes.

A plurality of guide studs 94 are attached to flapper
ring 90 and extend through guide bores 96 disposed
through the cylinder end plate 50.
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The guide studs 94 have enlarged ends 98-received 1n
counterbores 100 of guide bores 96. Coil compression
springs 102 are disposed between enlarged ends 94 and
shoulders 104 defined between bores 96 and counter-
bores 100 so as to urge the flapper ring 90 against the
cylinder end plate 50 as shown in FIG. 8.

Upon the application of a relatively large buff force
to the cushioning apparatus 12, the flapper ring 88
moves to the left away from the cylinder end plate 50 to
uncover a plurality of flapper valve ports 106 (see FIG.
7) disposed through the cylinder end plate 50 and to
allow hydraulic fluid to flow from annular space 69 into
the cylinder bore 52 between the piston 58 and the
cylinder end plate 50.

As is apparent in FIG. 7, the flapper ring 90 is sup-
ported by four such guide studs 94.

As best seen in FIGS. 2 and 6, a pair of angle-shaped
support members 108 and 110 having wear surfaces 112
and 114, respectively, disposed thereon, are attached to
the cylindrical housing shell 40 by welding and extend
downward therefrom to support the cushioning appara-
tus 12 upon the sill base plate 26.

In order to prevent the shaft 56 of piston means 54
from fully extending from the housing 36 during instal-
lation of the apparatus 12 within the railway car sill 14,
the apparatus 12 is provided with a displaceable limt
means 116. The limit means 116 is located internally
within the housing 36 and is operably associated with
the piston means 54 for initially limiting outward move-
ment of the piston 58 to an initial extended position as
shown in FIG. 4, short of its axially outermost position
to thereby initially limit a length 118 of apparatus 12
prior to installation of the apparatus 12 in the railway
car 10.

The imtial extended length 118 of significance is the
length between a draft stop abutment surface 120 of
housing 36 and an outer end surface 122 of outer radius
plate 80 when the piston 58 initially engages the limit
means 116 as illustrated in FIG. 4.

As best seen in FIG. 4, the car sill 14 has a longitudi-
nal opening dimension 124 defined between an abut-
ment surface 126 of draft stops 20 and a surface 128 of
shaft end opening 18 of shaft end housing 16.

Thus, the limit means 116 initially limits the length
118 of apparatus 12 to a value less than the length 124 of
the longitudinal opening of car sill 14, so that the appa-
ratus 12 may be easily placed within the car sill 14 as
illustrated in FIG. 4.

The limit means 116 includes a pair of limit pins 130
and 132 which are received with an interference fit
within pin bores 134 and 136, respectively, disposed
through cylinder end plate 50.

The construction of the limit pins 130 and 132, and
their assembly with the pin bores 134 and 136, are best
shown in FIGS. 7-10.

Asseen in FIG. 7, the pins 130 and 132 are on diamet-
rically opposite sides of the shaft 56.

As best seen in FIGS. 9 and 10, the limit pin 132 has
three axially extending grooves 138 disposed in cylin-
drical outer surface 139 thereof along a majority of a
portion 140 of a length 142 thereof. The portion 140 is
received in the pin bore 136 when the limit pin 132 is in
its initial position within the pin bore 136 as illustrated
in FIGS. 3, 4, and 8.

The grooves 138 are rolled or punched into the pin
132 s0 as to displace material therefrom to form radially
outward extending ridges 144 which protrude outward
from the cylindrical outer surface 139 to provide an
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enlarged effective outer diameter 146 (see FIG. 10) of
limit pin 132 along the length of grooves 138. The effec-
tive outer diameter 146 is the diameter of an imaginary
circle 148 defined by the radially outer extremities of
ridges 144.

The pin 132 is itself a part of the prior art and is
designated as a type H low carbon steel zinc plated
-inch diameter by 23-inch long grooved pin available
from Driv-Lok, Inc., of Sycamore, Illinois. Similar pins
are also available from other manufacturers.

The various dimensions of limit pin 132 and pin bore
136 are chosen to provide an interference fit therebe-
tween which provides a predictable frictional force
opposing movement of the pin 132 in the pin bore 136.

The portion 140 of limit pin 132 which is initially
inserted in pin bore 136 to define the initial position of
limit pin 132 therein has a length such that a portion of
the groove 138 still extends out from bore 136 as is seen
in FIG. 8.

The force required to drive the pin 132 into the bore
136 increases in a generally linear fashion until the
grooves 138 are completely received in bore 136. Then
the required load slowly declines as the pin 132 is driven
further into the pin bore 136. Thus by leaving a small
portion of the grooves 138 initially out of the pin bore
136, it is assured that the maximum possible force will
be required to drive the pin 136 substantially further
into pin bore 136.

The limit pins 130 and 132 can be generally described
as an abutment means 130,132, carried bY one of the
piston 58 and the cylinder end plate 50 for abuiting the
other of the piston 58 and the cylinder end plate 50 upon
movement of the piston 58 toward the cylinder end
plate 50.

The interference fit between the ridges 144 of pins
130 and 132 and the pin bores 134 and 136, respectively,
can be generally described as a release means opera-
tively associated with the limit pins 130 and 132 for
permitting the limit pins 130 and 132 to move axially
relative to the cylinder end plate 50 upon application of
an axially outward force to the shaft 56 in excess of a
predetermined value.

As is apparent in FIGS. 3, 4 and 5, the cylinder end
plate 50 is located relative to the housing end plate 44
such that the limit pins 130 and 132 are prevented from
being displaced axially outward entirely out of the pin
bores 134 and 136. This is an important safety feature,
because if through some unexpected circumstance, a
sufficient force were applied to the pins 130 and 132 to
drive them completely through the pin bores 134 and
136, that would then provide an open fluid path to the
cylinder bore 52 thus causing the apparatus 12 to mal-
function.

As previously mentioned, the hydraulic fluid within
fluid chamber 68 is charged with compressed gas to
provide a restoring force acting on the piston 54 causing
1t to move toward an extended position. This return
force or restoring force is considerably less than the
force required to displace the limit pins 130 and 132
from their initial position.

As is apparent in FIGS. 7 and 8, the flapper valve
ring 90 has openings 156 and 158 through which the
limit pins 130 and 132, respectively, freely pass so as not
to interfere with the operation of flapper valve 88.

Installation Of The Cushioning Apparatus

As previously described, when the limit pins 130 and
132 are in their initial positions as illustrated in FIGS. 3,
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4 and 8, they limit axially outward movement of the
piston 58 short of its fully extended position thus ini-
tially limiting the length 118 of apparatus 12 between its
draft stop abutment surface 120 and the outer end sur-
face 122 of outer radius plate 80 to a value less than the
longitudinal opening 124 between abutment surface 126
of draft stops 20 and a surface 128 of shaft end opening
18 of shaft end housing 16.

1t is the restoring force from the compressed gas that
will automatically urge the piston 58 toward its fully
extended position. This compressed gas is charged into
the apparatus 12 prior to the placement of the cushion-
ing apparatus 12 within the sill 14. Preferably, the com-
pressed gas is added by the manufacture prior to ship-
ping of the apparatus 12 to the customer for installation.

When the apparatus 12 is to be instailed in the car sill
14, the draft stops 20 and the shaft end housing 16 will
have already been welded in place within the sill 14 as
indicated by welds 160, 162, 164 and 166 seen in FIGS.
4 and §.

The cushioning apparatus 12 will be laid on top of sill
base plate 26 which typically will be supported by a
forklift (not shown). The forklift will then lift the sill
base plate 26 and the cushioning apparatus 12 into place
within the sill 14 with the radius ball assembly 76,78,80
received in shaft end opening 18 of shaft end housing 16
and with the draft stop abutment surface 120 located
axially inward of abutment surface 126 of draft stops 20
as seen in FIG. 4. The sill base plate 26 can then be
bolted to the flanges 28 and 30 of sill 14, and the cou-
pling device 32 can be connected to the housing body
38 by key 34.

After the cushioning apparatus 12 is installed as
shown in FIG. 4, a draft load in excess of the frictional
holding force of limit pins 130 and 132 is applied to the
cushioning apparatus 12 to displace the limit pins 130
and 132 from their initial positions further into the pin
bores 134 and 136 as seen in FIG. 5 so that the draft stop
engaging surface 120 of housing 36 engages the abut-
ment surfaces 126 of draft stops 20.

As seen in FIG. 5, when the draft load is applied to
the cushioning apparatus 12, the apparatus 12 will slide
to the left a slight distance relative to the sill 14 until the
inner radius plate 78 abuts a surface 168 of shaft end
opening 18 of shaft housing 16. Then the piston 58 will
drive the limit pins 130 and 132 further into pin bores
134 and 136 until the draft stop abutment surface 120 of
housing 36 engages the draft stops 20.

As is apparent in FIG. §, with the cushioning appara-
tus 12 in its further extended position, there is a clear-
ance 170 between outer end surface 122 of outer radius
plate 80 and surface 128 of shaft end opening 18 of shaft
2nd housing 16.

Thus, the clearance 170 will allow the cushioning
apparatus 12 to subsequently be removed from and then
replaced in the sill 14 without any problem due to an
overextension of the shaft 56.

As is apparent in FIGS. 4 and 5, the difference be-
tween the lengths 118 and 124, the clearance 170, and
the related distance by which the limit pins 130 and 132
are driven into the pin bores 134 and 136 when the
cushioning apparatus 12 is extended from the position of
FIG. 4 to the position of FIG. 5 are all relatively small.

Typically, the longitudinal opening length 124 of sill
14 will exceed the initial extended length 118 of cush-
ioning apparatus 12. The clearance 170 exits between
the radius ball assembly 76,78,80 and either surface 128
or 168 of shaft end opening 18. When the cushioning
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8
apparatus 12 moves from its initial position as illustrated
in FIG. 4 to a fully extended position as illustrated in
FIG. §, the limit pins 130 and 132 are driven into the pin
bores 134 and 136 from their initial position.

A fuily extended position of apparatus 12 with piston
58 abutted with flapper valve ring 88 is never achieved
due to the continued action of the limit pins 130 and 132.
If it were fully extended, however, the length from
draft stop abutment surface 120 to the end 122 of outer
radius plate 80 would exceed the length 124 of the sill
opening. The flapper valve ring has a thickness so that
the apparatus 12 would have a fully extended length
between draft stop abutment surface 120 and end sur-
face 122 longer than the sill opening 124.

Repairing The Cushioning Apparatus

Cushioning apparatus of the general type of the appa-
ratus 12 have a long service life. Then the apparatus is
typically remanufactured to place it in a like-new condi-
tion. Also, there are of course occasional unexpected
failures at an earlier date that require the unit to be
repaired.

To repair the cushioning unit 12, and return the limit
means 116 to an operable condition so that the repaired
cushioning unit can be replaced within a railway car sill
in the manner generally described above, special atten-
tion must be given to the limit means 116.

The repair of the cushioning apparatus 12 first in-
volves the general disassembly thereof.

This is accomplished by first machining out, torch
cutting, or the like of the weld connection 46 between
housing shell 40 and housing end plate 44.

Then, the apparatus 12 is suspended vertically from
the housing body 38, and the housing end plate 44,
cylinder end plate 50, cylinder 48, and piston means 54
are removed from the housing body 38 and cylindrical
housing shell 40 by hammering and/or heating the
housing 36 adjacent an end 172 of cylinder 48 to cause
the cylinder 48 and the other connected components to
drop out of engagement with the housing body 38 and
cylindrical housing shell 40.

The end 172 of cylinder 48 was initially assembled

- with the housing body 38 by press fitting the cylinder 48

within a bore 174 of housing body 38. Hammering and-
/or heating the housing body 38 and cylindrical housing
shell 40 adjacent the end 172 of cylinder 48 eventually
causes the cylinder 48 to drop out of engagement with
the bore 174 of housing body 38.

Once the cylinder 48, cylinder end plate 50, housing
end plate 44, and piston means 54 are removed from the
housing body 38 and cylindrical housing shell 40, those
components can be disassembled.

The limit pins 130 and 132 can in some instances be
relocated and reused, and in other instances must be
replaced with new limit pins.

It will be appreciated that the limit pins 130 and 132
generally will have been driven inward into the pin
bores 134 and 136 to a position like that shown in FIG.
5. It is desired to return the limit pins 130 and 132 to a
position like that shown in FIG. 4 wherein they extend
further out from the pin bores 134 and 136 than would
normally be the case when the apparatus 12 is disassem-
bled.

Preferably, a device (not shown) is inserted into an
open end 176 (see FIG. 8) of the pin bores 134 and 136
to drive the pins 130 and 132 back to an initial position
like that shown in FIG. 8. This driving instrument is
provided with a means for measuring the force required



Case 4:01-cv-00078-A Document 1 Filed 01/23/01 Page 19 of 31 PagelD 19

4,739,889

9

to drive the pin back to its initial position and for
thereby determining if the pin is suitable for reuse.
Preferably, the pins are driven back or relocated to
approximately their original position as shown in FIGS.
3,4 and 8. It will be appreciated, however, that it is
undesirable to repeatedly drive the pins 130 and 132
back and forth to achieve exact positioning. Accord-
ingly, it is satisfactory if the pins 130 and 132 can be
relocated to a position approximating their original
position.
If the measured force required to drive the pins 130
and 132 outward to approximately their tnitial positions
is so low as to indicate that the pins can no longer pro-
vide a holding force adequate to reliably limit outward
movement of the piston 54, then the original limit pins
130 and 132 must be removed completely from the pin
bores 134 and 136 and discarded. The original pins are
then replaced with new limit pins which are driven into
the pin bores 134 and 136 to an initial position like that
shown in FIG. 8.
Then after other necessary repairs have been made,
the cushioning apparatus 12 can be reassembled to a
configuration like that shown in FIG. 3, and subse-
quently compressed gas can be charged to the repaired
cushioning apparatus 12 to move it to an extended posi-
tion like that shown in FIG. 4 wherein the limit pins 130
and 132 (which may be either relocated original pins or
new replacement pins) prevent the shaft 56 from mov-
ing to a fully extended position, thus allowing the re-
paired cushioning apparatus 12 to be easily replaced
within the sill 14 as illustrated in FIG. 4.
Thus, it is seen that the apparatus of the present in-
vention readily achieves the ends and advantages men-
tioned as well as those inherent therein. While certain
preferred embodiments of the invention have been illus-
trated for the purposes of the present disclosure, numer-
ous changes in the arrangement and construction of
parts may be made by those skilled in the art, which
changes are encompassed within the scope and spirit of
the present invention as defined by the appended claims
What is claimed is:
1. A cushioning apparatus for a railway car, compris-
ing: .
a housing having a cylinder bore disposed therein,
and an end plate closing one end of said cylinder
bore;
a piston means including a shaft extending through
said end plate, and a piston disposed on said shaft
and slidably received in said cylinder bore, said
piston being slidable between an axially innermost
position furthest from said end plate and an axially
outermost position closest to said end plate;
displaceable limit means, located internally within
said housing and operably associated with said
piston means, for initially limiting axially outward
movement of said piston short of its said axially
outermost position to thereby initially limit a
length of said cushioning apparatus prior to instal-
lation of said cushioning apparatus in said railway
car, wherein said displaceable limit means com-
prises:
abutment means, carried by one of said pision and
said end plate, for abutting the other of said pis-
ton and said end plate upon movement of said
piston toward said end plate; and

release means, operatively associated with said
abutment means, for permitting said abutment
means to move axially relative to said one of said
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piston and said end plate upon application of an
axially outward force to said shaft in excess of a
predetermined value;

wherein said abutment means is further defined as
cylindrical pin means received in pin bore means of
said one of said piston and said end plate and ex-
tending axially from said pin bore means toward
the other of said piston and said end plate; and

wherein said release means is provided by an interfer-
ence fit between said pin means and said pin bore
means, said interference fit being such that an axi-
ally outward force applied to said shaft in excess of
said predetermined value is sufficient to drive said
pin means into said pin bore means.

2. The apparatus of claim 1, wherein:

said pin means and said pin bore means comprise two
diametrically opposed pins received in two diamet-
rically opposed pin bores, respectively, on opposite
sides of said shaft.

3. The apparatus of claim 1, wherein:

said pin means mcludes a plurality of axially extend-
ing grooves disposed in a cylindrical outer surface
thereof along a portion of a length thereof to be
initially received in said pin bore means, and said
pin means includes ridges extending radially out-
ward from a cylindrical surface of said pin means
adjacent said grooves to provide said interference
fit of said pin means with said pin bore means.

4. The apparatus of claim 3, wherein:

said pin means, when initially received in said pin
bore means, has said axially extending grooves
extending partly out of said pin bore means.

5. The apparatus of claim 1, wherein:

said pin bore means is disposed in said cylinder end
plate.

6. The apparatus of claim 5, wherein:

said pin bore means is disposed through said cylinder
end plate; and

said cylinder end plate is located relative to another
portion of said housing so that said pin means is
prevented from being displaced axially outwardly
entirely out of said pin bore means.

7. The apparatus of claim 1, wherein:

said housing further includes a fluid chamber defined
therein, said chamber including said cylinder bore;

said fluid chamber is partially filled with pressurized
gas so that an axially outward return force is con-
stantly applied to said piston by fluid in said fluid
chamber; and

said return force is less than a force required to dis-
place said displaceable limit means.

8. The apparatus of claim 1, wherein:

said displaceable limit means is further characterized
as a means for initially limiting a length of said
cushioning apparatus to be received in a sill open-
ing of said railway car to no greater than a length
of said sill opening of said railway car.

9. A stroke limiting apparatus, comprising:

a housing having a cylindrical bore disposed therein;

a piston means including a piston slidably received in
said cylindrical bore, and including a shaft extend-
ing from said piston through said housing;

one of said housing and said piston means having a
pin bore fixedly disposed therein;

a limit pin means for initially limiting axial movement
of said piston, said limit pin means being initially
assembled with said pin bore in an initial position so
as to have a first end of said limit pin means re-
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ceived in said pin bore and a second end of said
limit pin means initially extending out of said pin
bore toward the other of said housing and said
piston means; and

release means, operatively associated with said limit
pin means and said pin bore, for preventing said
limit pin means for moving from its initial position
to a position further received within said pin bore
until an axial force in excess of a predetermined
value is applied to said limit pin means.

10. The apparatus of claim 9, wherein:

said release means is provided by an interference fit
between said limit pin means and said pin bore, said
interference fit being such that an axial force in
excess of said predetermined value applied to said
limit pin means toward said pin bore is sufficient to
drive said limit pin means further into said pin bore.

11. The apparatus of claim 10, wherein:

said limit pin means has at least one axially extending
groove disposed in a cylindrical outer surface
thereof along a majority of a portion of a length
thereof received in said pin bore when said limit
pin means is in its said initial position within said
pin bore, and said pin includes a ridge extending
radially outward from an outer surface of said limit
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pin means along said groove to provide said inter-
ference fit.

12. The apparatus of claim 11, wherein:

said groove of said limit pin means extends partly out
of said pin bore when said limit pin means is in its
said initial position.

13. The apparatus of claim 9, wherein:

said pin bore is disposed in said housing and said limit
pin means extends out of said pin bore for free
abutting engagement with said piston.

14. The apparatus of claim 13, wherein:

said housing includes a cylinder end plate closing one
end of said cylindrical bore;

said pin bore is disposed through said cylinder end
plate; and

said cylinder end plate is located relative to another
portion of said housing so that said limit pin means
is prevented from being displaced axially away
from said piston entirely out of said pin bore.

15. The apparatus of claim 9, wherein:

said apparatus includes a flapper valve associated
with said housing adjacent an end of said cylirdri-
cal bore, said flapper valve having a valve ring
through which said shaft passes; and

said limit pin means extends freely through an open-
ing in said valve ring.
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REPAIR OF RAILWAY CUSHIONING
APPARATUS

BACKGROUND OF THE INVENTION

1.Field Of The Invention

The present invention relates generally to the repair
of railway cushioning apparatus, and particularly to the
repair of gas-return types of railway cushioning appara-
tus.

2.Description Of The Prior Art

Railway cars often use cushioning apparatus associ-
ated with the car coupling devices located on the end of
the railway cars, to absorb shocks created when railway
cars are connected, and also to absorb shocks created
during so-called “train action events ”’ which occur as
the train is under way. These cushioning apparatus are
generally referred to as end-of-car cushioning devices.

A typical end-of-car cushioning device of the type
previously manufactured by the assignee of the present
invention is shown in U.S. Pat. No. 3,589,527 to Seay, et
al. That device is a hydraulic cushioning device which
utilizes a mechanical return spring. It will be apparent
upon a comparison of the drawings of the present appli-
cation to the disclosure of the Seay 527 patent that the
arrangement of the housing, cylinder, cylinder end
plate, piston, shaft and flapper valve of the apparatus of
the present invention is somewhat similar to that of the
Seay ’'527 patent.

It is also known in the art to utilize compressed gas in
a hydraulic cushioning unit so that the compressed gas
provides a return force which allows mechanical
springs like those of the Seay '527 patent to be elimi-
nated. One example of such a gas return cushioning unit
is shown in U.S. Pat. No. 4,026,418 to Hawthorne.

One problem which has to be dealt with when using
a gas return cushioning unit is the assembly of the cush-
ioning unit with the railway car at the customer’s facil-
ity.

If the cushioning unit is charged with compressed gas
prior to shipment to the customer, then the customer
must deal with the placement of a fully extended cush-
ioning unit into the sill of the railway car. As will be
appreciated by those skilled in the art, the cushioning
unit is constructed to closely fit within the longitudinal
dimensions of the railway car sill when fully extended.

One solution is to dimension the cushioning unit so
that when it is in its fully extended position it will just fit
within a railway car sill of specified standard dimen-
sions. A problem with that approach is that inaccuracies
and/or tolerances allowed during the construction of
the railway car sill may cause the sill to be slightly
shorter than specified. Also, tolerances are present in
the construction of the cushioning units themselves.
This combination of inaccuracies and/or tolerances
may provide occasional situations where the fully ex-
tended cushioning unit is longer than the particular
railway car sill opening into which it is to be placed. In
such a situation, some means must be provided for hold-
ing the cushroning unit in a partially compressed posi-
tion as it is placed within the railway car sill.

As will be appreciated by those skilled 1n the art, due
to the size and weight of these cushioning units and the
difficulty of placing them in the railway car sills, it can
be a difficult and dangerous operation to hold a unit
partly compressed while placing it in a car sill.

Another approach to this problem is to ship the cush-
ioning unit to the customer in an uncharged condition.
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The unit is then mounted in the railway car, and subse-
quently compressed gas is added to the unit by the
customer.

The difficulty with this approach is that it is inconve-
nient and undesirable for the customer to have to per-
form the gas charging procedure. Also, the gas charg-
ing pressure cannot be controlled by the manufacturer
and this presents the possibility of improper charging
which can lead to improper functioning of the cushion-
ing unit.

SUMMARY OF THE INVENTION

The present invention provides an improved gas
charged hydraulic cushioning apparatus which solves
the above-mentioned problems, and particularly pro-
vides methods for assembling and for repairing such
cushioning apparatus. The apparatus can be precharged
with gas prior to shipping to the customer, and s im-
tially held in a position short of a fully extended position
so that it can be easily placed within the railway car sill.
Subsequent to mounting of the unit within the railway
car sill, it is easily extended to a further extended posi-
tion by the mere application of a draft force to the cush-
ioning unit in excess of a predetermined level.

The cushioning apparatus of the present invention
includes a housing having a cylinder bore disposed
therein and a cylinder end plate closing one end of the
cylinder bore. A piston means includes a shaft extending
through the cylinder end plate, and a piston disposed on
the shaft and slidably disposed within the cylinder bore.
The piston is slidable between an axially innermost
position furthest from the end plate and an axially outer-
most position closest to the end plate.

A displaceable limit means is located internally
within the housing and is operably associated with the
piston means for initially limiting axially outward move-
ment of the piston short of its axially outermost position
to thereby initially limit a length of the cushioning appa-
ratus prior to installation of the cushioning apparatus in
the railway car.

The displaceable limit means includes a cylindrical
limit pin received with an interference fit within a pin
bore of the cylinder end plate, and extending from the
pin bore toward the piston.

The axially outward force applied to the piston and
thus to the limit pin by the compressed gas precharge of
the cushioning apparatus is insufficient by itself to move
the limit pin within the pin bore. Thus, the limit pin
holds the cushioning apparatus in a partly contracted
position so that it may be easily placed within the sill
opening of a railway car.

After the cushioning apparatus is mounted within the
railway car, the application of a draft force or a hydrau-
lic jacking force above a predetermined level is suffi-
cient to move the limit pin further into the pin bore thus
allowing the cushioning apparatus to extend until the
housing thereof abuts a draft stop of the railway car.

The cushioning unit can be repaired by removing the
cylinder, cylinder end plate and piston means from the
housing. The original limit pin can then be relocated to
a satisfactory position for reassembly of the apparatus
with a rai} car. Alternatively, the original limit pin can
be replaced with a new limit pin.

Numerous objects, features and advantages of the
present invention will be readily apparent to those
skilled in the art upon a reading of the following disclo-



Case 4:01-cv-00078-A Document 1

Filed 01/23/01 Page 27 of 31 PagelD 27

4,741,085

3
sure when taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE INVENTION

FIG. 1 is an exploded view of the bottom portion of 5
a railway car showing the sill opening and the cushion-
ing apparatus of the present invention.

FIG. 2 is a bottom view of the cushioning apparatus

of the present invention.

FIG. 3 is a side elevation sectioned view of the cush-
ioning apparatus of FIG. 2 taken along lines 3-—3 of
FIG. 2.

FIG. 4 is a sectioned elevation view somewhar simi-
lar to that of FIG. 3 showing the cushioning apparatus
as initially held by the limit pins in a partially contracted
position, and showing the partially contracted cushion-
ing apparatus in place within a railway car sill.

FIG. § is a view somewhat similar to FIG. 4, showing
the position of the cushioning apparatus after a draft

force has been applied thereto sufficient to move the 20

limit pins further into the pin bores and to allow the
cushioning unit to further extend until the housing
thereof abuts the draft stop of the railway car.

FIG. 6 is an end elevation view of the cushioning unit

taken along line 6—6 of FIG. 3. 25

FIG. 7 is an elevation view of the cylinder end plate
and associated apparatus as viewed along lines 7-—7 of
FIG. 8.

FIG. 8 is an enlarged sectioned elevation view of the

cylinder end plate and associated apparatus oriented the 30

same as shown in FIG. 3.
FIG. 9 is a side elevation view of the limit pin.
FIG. 10 is a sectioned view of the limit pin of FIG. 9
taken along line 10—10 of FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 shows an isometric exploded lower view of a
railway car 10, the cushioning apparatus 12 of the pres-

35

ent invention, and associated components which are 40

assembled therewith.

The railway car 10 includes a car sill 14 which is a
box-like portion of the framework of the car 10. The car
10 also includes a unitized precast shaft end housing 16

which is secured within the sill 14 by conventional 45

welding techniques as can be seen in FIGS. 4 and 5. The
shaft end housing 16 has a shaft end opening 18 defined
therein as is further described below.

The railway car 10 further includes a pair of draft

stops 20 which are located within the sill 14 and welded 50

to the side walls 22 and 24 thereof as seen in FIGS. 4
and 5.

The car 10 further includes a sill base plate 26 which
is located under the cushioning apparatus 12 to hold the
same within the sill 14. The sill base plate 26 is attached
to horizontal flanges 28 and 30 of sill 14 by bolting.

A draw bar 32, which may also be referred to as a
coupler bar 32, is connected to the cushioning apparatus
12 by a key 34.

v

Referring now to FIGS. 2 and 3, the cushioning appa- 60

ratus 12 includes a housing generally indicated by the
numeral 36.

The housing 36 includes a housing body 38 joined to
a cylindrical housing shell 40 at weld 42.

Housing 36 further includes a housing end plate 44 65

connected to housing shell 40 at weld 46.
Located within the housing shell 40 and held tightly
between the housing body 38 and housing end plate 44

0
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4
are a cylinder 48 and cylinder end plate 50 which may
also be considered to be portions of the overall housing
assembly 36.

The cylinder 48 has a cylindrical cylinder bore 52
disposed therein. The cylinder end plate 50 closes one
end of the cylinder bore 52.

A piston means 54 includes a shaft 56 extending
through cylinder end plate 50 and housing end plate 44,
and includes a piston 58 disposed on the end of shaft 56
and slidably received within the cylinder bore 52.

The piston 58 is slidable between an axially innermost
position furthest from the cylinder end plate 50 as illus-
trated in FIG. 3, and an axially outermost position (not
shown) abutting flapper valve ring 90.

The fully compressed position of the cushioning ap-
paratus 12 as illustrated in FIG. 3 is defined by abutment
of the housing end plate 44 with forwardmost portions
60 of shaft end housing 16 (see FIG. 1) which may be
referred to as buff stops 60.

The terms buff and draft as used herein are used in
their conventional sense in the railway industry. The
term buff refers to forces tending to move one rail car
towards another and thus to compress the cushioning
appparatus 12, and the term draft refers to the forces
tending to move rail cars apart from each other and thus
to extend the cushioning apparatus 12.

An annular space 62 is defined between the cylindri-
cal housing shell 40 and the cylinder 48. The annular
space 62 and the cylindrical space within cylinder bore
52 are communicated by a plurality of radial ports such
as those schematically illustrated at 64 and 66 in FIG. 3.
The ports such as 64 and 66, which may sometimes be
utilized in connection with valves (not shown) con-
nected therewith, control the hydraulic damping char-
acteristics of the cushioning apparatus 12 in a manner
like that described in U.S. Pat. No. 3,589,527 to Seay,
with regard to the ports and valves shown in FIG 3
thereof. s

The annular space 62 and the cylindrical space de-
fined within cylinder bore 52 may jointly be referred to
as a fluid chamber 68. Fluid chamber 68 is also commu-
nicated with and includes an annular space 69 between
cylinder end plate 50 and housing end plate 44. Most of
the fluid chamber 68 including that portion within the
cylinder bore 52 is filled with a hydraulic oil, and the
remainder of the fluid chamber 68 is filled with a pres-
surized gas. The pressurized gas causes a restoring force
to be applied to the piston 58 urging 1t to move to the
right as seen in FIG. 3 and thus to extend the cushioning
apparatus 12. This restoring force is determined by the
pressure of the compressed gas as applied across the
cross-sectional area of the shaft 56.

The shaft 56 is received through a cylinder end plate
bushing 70 and a housing end plate bushing 72. A shaft
seal assembly 74 is attached to the housing end plate 44
and seals against the shaft 56.

An elliptical radius ball 76 is threadedly connected to
the end of shaft 56 and has inner and outer radius plates
78 and 80, respectively, sandwiched thereabout by a
plurality of radius plate bolts 82.

A bellows 84 is connected at one end to the shaft seal
assembly 74 and at the other end to the outer portion of
shaft 56 by band 86. As is apparent in FIGS. 4 and §, the
bellows 84 expands in an accordion-like manner to pro-
tect the cylindrical outer surface of shaft 56 to the ex-
tent that shaft 56 protrudes from the housing 36 during
reciprocating motion of the piston means 54 within the
housing 36.
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As is best seen in FIG. 8, a flapper valve assembly 88
is associated with the housing end plate 50. Flapper
valve assembly 88 includes a flapper ring 90 having a
central opening 92 through which the shaft 56 passes.

A plurality of guide studs 94 are attached to flapper
ring 90 and extend through guide bores 96 disposed
through the cylinder end plate 50.

The guide studs 94 have enlarged ends 98 received in
counterbores 100 of guide bores 96. Coil compression
springs 102 are disposed between enlarged ends 94 and
shoulders 104 defined between bores 96 and counter-
bores 100 so as to urge the flapper ring 90 against the
cylinder end plate 50 as shown in FIG. 8.

Upon the application of a relatively large buff force
to the cushioning apparatus 12, the flapper ring 88
moves to the left away from the cylinder end plate 50 to
uncover a plurality of flapper valve ports 106 (see FIG.
7) disposed through the cylinder end plate 50 and to
allow hydraulic fluid to flow from annular space 69 into
the cylinder bore 52 between the piston 58 and the
cylinder end plate S0.

As is apparent in FIG. 7, the flapper ring 90 is sup-
ported by four such guide studs 94.

As best seen in FIGS. 2 and 6, a pair of angle-shaped
support members 108 and 110 having wear surfaces 112
and 114, respectively, disposed thereon, are attached to
the cylindrical housing shell 40 by welding and extend
downward therefrom to support the cushioning appara-
tus 12 upon the sill base plate 26.

In order to prevent the shaft 56 of piston means 54
from fully extending from the housing 6 during instal-
{ation of the apparatus 12 within the railway car sill 14,
the apparatus 12 is provided with a displaceable limit
means 116. The limit means 116 is located internally
within the housing 36 and is operably associated with
the piston means 54 for initially limiting outward move-
ment of the piston 58 to an initial extended position as
shown in FIG. 4, short of its axially outermost position
to thereby initially limit a length 118 of apparatus 12
prior to installation of the apparatus 12 in the railway
car 10.

The initial extended length 118 of significance is the
length between a draft stop abutment surface 120 of
housing 36 and an outer end surface 122 of outer radius
plate 80 when the piston 58 initially engages the limit
means 116 as illustrated in FIG. 4.

As best seen in FIG. 4, the car sill 14 has a longitudi-
nal opening dimension 124 defined between an abut-
ment surface 126 of draft stops 20 and a surface 128 of
shaft end opening 18 of shaft end housing 16.

Thus, the limit means 116 initially limits the length
118 of apparatus 12 to a value less than the length 124 of
the longitudinal opening of car sill 14, so that the appa-
ratus 12 may be easily placed within the car sill 14 as
illustrated in FIG. 4.

The limit means 116 includes a pair of limit pins 130
and 132 which are received with an interference fit
within pin bores 134 and 136, respectively, disposed
through cylinder end plate 50.

The construction of the limit pins 130 and 132, and
their assembly with the pin bores 134 and 136, are best
shown in FIGS. 7-10.

As seen in FIG. 7, the pins 130 and 132 are on diamet-
rically opposite sides of the shaft 56.

As best seen in FIGS. 9 and 10, the limit pin 132 has
three axially extending grooves 138 disposed in cylin-
drical outer surface 139 thereof along a majority of a
portion 140 of a length 142 therecof. The portion 140 is
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received in the pin bore 136 when the limit pin 132 is in
its mitial position within the pin bore 136 as illustrated
in FIGS. 3, 4, and 8.

The grooves 138 are rolled or punched into the pin
132 so as to displace material therefrom to form radially
outward extending ridges 144 which protrude outward
from the cylindrical outer surface 139 to provide an
enlarged effective outer diameter 146 (see FIG. 10) of
limit pin 132 along the length of grooves 138. The effec-
tive outer diameter 146 is the diameter of an imaginary
circle 148 defined by the radially outer extremities of
ridges 144.

The pin 132 is itself a part of the prior art and is
designated as a type H low carbon steel zinc plated
3-inch diameter by 2}-inch long grooved pin available
from Driv-Lok, Inc., of Sycamore, Ill. Similar pins are
also available from other mannfacturers.

The various dimensions of limit pin 132 and pin bore
136 are chosen to provide an interference fit therebe-
tween which provides a predictable frictional force
opposing movement of the pin 132 in the pin bore 136.

The portion 140 of limit pin 132 which is initially
inserted in pin bore 136 to define the initial position of
limit pin 132 therein has a length such that a portion of
the groove 138 still extends out from bore 136 as is seen
in FIG. 8.

The force required to drive the pin 132 into the bore
136 increases in a generally linear fashion until the
grooves 138 are completely received in bore 136. Then
the required load slowly declines as the pin 132 is driven
further into the pin bore 136. Thus by leaving a small
portion of the grooves 138 initially out of the pin bore
136, it is assured that the maximum possible force will
be required to drive the pin 136 substantially further
into pin bore 136.

The limit pins 130 and 132 can be generally described
as an abutment means 130,132, carried by one of the
piston 58 and the cylinder end plate 50 for abutting the
other of the piston 58 and the cylinder end plate 50 upon
movement of the piston 58 toward the cylinder end
plate 50.

The interference fit between the ridges 144 of pins
130 and 132 and the pin bores 134 and 136, respectively,
can be generally described as a release means opera-
tively associated with the limit pins 130 and 132 for
permitting the limit pins 130 and 132 to move axially
relative to the cylinder end plate 50 upon application of
an axially outward force to the shaft 56 in excess of a
predetermined value.

As is apparent in FIGS. 3, 4 and 5, the cylinder end
plate 50 is located relative to the housing end plate 44
such that the limit pins 130 and 132 are prevented from
being displaced axially outward entirely out of the pin
bores 134 and 136. This is an important safety feature,
because 1if through some unexpected circumstance, a
sufficient force were applied to the pins 130 and 132 to
drive them completely through the pin bores 134 and
136, that would then provide an open fluid path to the
cylinder bore 52 thus causing the apparatus 12 to mal-
function.

As previously mentioned, the hydraulic fluid within
fluid chamber 68 is charged with compressed gas to
provide a restoring force acting on the piston 54 causing
it to move toward an extended position. This return
force or restoring force is considerably less than the
force required to displace the limit pins 130 and 132
from their initial position.
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As is apparent in FIGS. 7 and 8, the flapper valve
ring 90 has openings 156 and 158 through which the
limit pins 130 and 132, respectively, freely pass so as not
to interfere with the operation of flapper valve 88.

INSTALLATION OF THE CUSHIONING
APPARATUS

As previously described, when the limit pins 130 and
132 are in their initial positions as illustrated in FIGS. 3,
4 and B, they limit axially outward movement of the
piston 58 short of its fully extended position thus ini-
tially limiting the length 118 of apparatus 12 between its
draft stop abutment surface 120 and the outer end sur-
face 122 of outer radius plate 80 to a value less than the
longitudinal opening 124 between abutment surface 126
of draft stops 20 and a surface 128 of shaft end opening
18 of shaft end housing 16.

It is the restoring force from the compressed gas that
will automatically urge the piston 58 toward its fully
extended position. This compressed gas is charged into
the apparatus 12 prior to the placement of the cushion-
ing apparatus 12 within the sill 14. Preferably, the com-
pressed gas is added by the manufacture prior to ship-
ping of the apparatus 12 to the customer for installation.

When the apparatus 12 is to be installed in the car sill
14, the draft stops 20 and the shaft end housing 16 will
have already been welded in place within the sill 14 as
indicated by welds 160, 162, 164 and 166 seen in FIGS.
4 and 5.

The cushioning apparatus 12 will be laid on top of sill
base plate 26 which typically will be supported by a
forklift (not shown). The forklift will then lift the sill
base plate 26 and the cushioning apparatus 12 into place
within the sill 14 with the radius ball assembly 76,78,80
received in shaft end opening 18 of shaft end housing 16
and with the draft stop abutment surface 120 located
axially inward of abutment surface 126 of draft stops 20
as seen in FIG. 4. The sill base plate 26 can then be
bolted to the flanges 28 and 30 of sill 14, and the cou-
pling device 32 can be connected to the housing body
38 by key 34.

After the cushioning apparatus 12 is installed as
shown in FIG. 4, a draft load in excess of the frictional
holding force of limit pins 130 and 132 is applied to the
cushioning apparatus 12 to displace the limit pins 130
and 132 from their initial positions further into the pin
bores 134 and 136 as seen in FIG. § so that the draft stop
engaging surface 120 of housing 36 engages the abut-
ment surfaces 126 of draft stops 20.

As seen in FIG. 5, when the draft load is applied to
the cushioning apparatus 12, the apparatus 12 will slide
to the left a slight distance relative to the sill 14 until the
inner radius plate 78 abuts a surface 168 of shaft end
opening 18 of shaft housing 16. Then the piston 58 will
drive the limit pins 130 and 132 further into pin bores
134 and 136 until the draft stop abutment surface 120 of
housing 36 engages the draft stops 20.

As is apparent 1n FIG. 5, with the cushioning appara-
tus 12 in its further extended position, there is a clear-
ance 170 between outer end surface 122 of outer radius
plate 80 and surface 128 of shaft end opening 18 of shaft
end housing 16.

Thus, the clearance 170 will allow the cushioning
apparatus 12 to subsequently be removed from and then
replaced in the sill 14 without any problem due to an
over-extension of the shaft 56.

As is apparent in FIGS. 4 and 5, the difference be-
tween the lengths 118 and 124, the clearance 170, and

40

45

65

8

the related distance by which the limit pins 130 and 132
are driven into the pin bores 134 and 136 when the
cushioning apparatus 12 is extended from the position of
FIG. 4 to the position of FIG. 5 are all relatively small.

Typically, the longitudinal opening length 124 of sill
14 will exceed the initial extended length 118 of cush-
ioning apparatus 12. The clearance 170 exits between
the radius ball assembly 76,78,80 and either surface 128
or 168 of shaft end opening 18. When the cushioning
apparatus 12 moves from its initial position as illustrated
in FIG. 4 to a fully extended position as illustrated in
FIG. 5, the limit pins 130 and 132 are driven deeper into
the pin bores 134 and 136 from their initial position.

A fully extended position of apparatus 12 with piston
58 abutted with flapper valve ring 88 is never achieved
due to the continued action of the limit pins 130 and 132.
If it were fully extended, however, the length from
draft stop abutment surface 120 to the end 122 of outer
radius plate 80 would exceed the length 124 of the sill
opening. The flapper valve ring has a thickness so that
the apparatus 12 would have a fully extended length
between draft stop abutment surface 120 and end sur-
face 122 longer than the sill opening 124.

REPAIRING THE CUSHIONING APPARATUS

Cushioning apparatus of the general type of the appa-
ratus 12 have a long service life. Then the apparatus is
typically remanufactured to place it in a like-new condi-
tion. Also, there are of course occasional unexpected
failures at an earlier date that require the unit to be
repaired.

To repair the cushioning unit 12, and return the limit
means 116 to an operable condition so that the repaired
cushioning unit can be replaced within a railway car sill
in the manner generally described above, special atten-
tion must be given to the limit means 116.

The repair of the cushioning apparatus 12 first in-
volves the general disassembly thereof.

This is accomplished by first machining out, torch
cutting, or the like of the weld connection 46 between
housing shell 40 and housing end plate 44.

Then, the apparatus 12 is suspended vertically from
the housing body 38, and the housing end plate 44,
cylinder end plate 50, cylinder 48, and piston means 54
are removed from the housing hody 38 and cylindrical
housing shell 40 by hammering and/or heating the
housing 36 adjacent an end 172 of cylinder 48 to cause
the cylinder 48 and the other connected components to
drop out of engagement with the housing body 38 and
cylindrical housing shell 40.

The end 172 of cylinder 48 was 1nitially assembled
with the housing body 38 by press fitting the cylinder 48
within a bore 174 of housing body 38. Hammering and-
/or heating the housing body 38 and cylindrical housing
shell 40 adjacent the end 172 of cylinder 48 eventually
causes the cylinder 48 to drop out of engagement with
the bore 174 of housing body 38.

Once the cylinder 48, cylinder end plate 50, housing
end plate 44, and piston means 54 are removed from the
housing body 38 and cylindrical housing shell 40, those
components can be disassembled.

The limit pins 130 and 132 can in some instances be
relocated and reused, and in other instances must be
replaced with new limit pins.

It will be appreciated that the limit pins 130 and 132
generally will have been driven inward into the pin
bores 134 and 136 to a position like that shown in FIG.
§. It is desired to return the limit pins 130 and 132 to a
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position like that shown in FIG. 4 wherein they extend
further out from the pin bores 134 and 136 than would
normally be the case when the apparatus 12 is disassem-
bled.

Preferably, a device (not shown) is inserted into an
open end 176 (see FIG. 8) of the pin bores 134 and 136
to drive the pins 130 and 132 back to an initial position
like that shown in FIG. 8. This driving instrument is
provided with a means for measuring the force required
to drive the pin back to its initial position and for
thereby determining if the pin is suitable for reuse.

Preferably, the pins are driven back or relocated to
approximately their original position as shown in FIGS
3, 4 and 8. It will be appreciated, however, that it is
undesirable 1o repeatedly drive the pins 130 and 132
back and forth to achieve exact positioning. Accord-
ingly, it is satisfactory if the pins 130 and 132 can be
relocated to a position approximating their original
position.

If the measured force required to drive the pins 130
and 132 outward to approximately their initial positions
is so low as to indicate that the pins can no longer pro-
vide a holding force adequate to reliably limit outward
movement of the piston 54, then the original limit pins
130 and 132 must be removed completely from the pin
bores 134 and 136 and discarded. The original pins are
then replaced with new limit pins which are driven into
the pin bores 134 and 136 to an initial position like that
shown in FIG. 8.

Then after other necessary repairs have been made,
the cushioning apparatus 12 can be reassembled to a
configuration like that shown in FIG. 3, and subse-
quently compressed gas can be charged to the repaired
cushioning apparatus 12 to move it to an extended posi-
tion like that shown in FIG. 4 wherein the limit pins 130
and 132 (which may be either relocated original pins or
new replacement pins) prevent the shaft 56 from mov-
ing to a fully extended position, thus allowing the re-
paired cushioning apparatus 12 to be easily replaced
within the sill 14 as illustrated in FIG. 4.

Thus, it is seen that the apparatus of the present in-
vention readily achieves the ends and advantages men-
tioned as well as those inherent therein. While certain
preferred embodiments of the invention have been illus-
trated for the purposes of the present disclosure, numer-
ous changes in the arrangement and construction of
parts may be made by those skilled in the art, which
changes are encompassed within the scope and spirit of
the present invention as defined by the appended claims.

What is claimed is:

1. A method of repairing a cushioning apparatus hav-
ng:

a housing including a cylinder disposed therein, said
cylinder having a cylinder bore defined therein,
and said housing further including a cylinder end
plate closing one end of said cylinder bore;

a piston means including a piston slidably received in
said cylinder bore and a shaft extending from said
piston through said cylinder end plate; and

an original limit pin received in a pin bore of said
cylinder end plate with an nterference fit therebe-
tween, said pin extending a first distance out of said
pin bore toward said piston;

said method comprising the steps of:

(a) removing said cylinder, said cylinder end plate,
and said piston means from said housing; and

(b) providing a relocated limit pin received in said pin
bore and extending a second distance out of said
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pin bore toward said piston, said second distance
being different from said first distance, and said
second distance being sufficient to initially limit
axially outward movement of said piston means
within said cylinder upon reassembly of said cush-
ioning apparatus to a position of said piston means
short of a fully extended position thereof.

2. The method of claim 1, wherein:

step (b) is further characterized in that said relocated
limit pin is said original limit pin.

3. The method of claim 2, wherein:

step (b) is further characterized as displacing said
original limit pin within said pin bore to provide
said relocated limit pin without removing said orig-
inal limit pin from said pin bore.

4. The method of claim 3, further including the step

of:

during the step of displacing said original limit pin,
measuring a force required to displace said original
pin to determine that said force still exceeds a pre-
determined minimum value.

5. The method of claim 2, wherein:

step (b) is further characterized as removing said
original limit pin from said pin bore and then re-
placing said original limit pin into said pin bore to
provide said relocated limit pin.

6. The method of claim 1, wherein:

step (b) is further characterized in that said relocated
limit pin is another limit pin which replaces said
original limit pin.

7. The method of claim 1, further comprising the step

of:

prior to placing said cushioning apparatus in a rail-
way car, charging said cushioning apparatus with
compressed gas so that a pressure of said gas is
communicated with said piston means in said cylin-
der bore to urge said piston means toward its fully
extended position, said pressure of said gas being
low enough that a force exerted thereby on said
piston means is insufficient to move said relocated
limit pin within said pin bore.

8. A method of repairing a cushioning apparatus hav-

ing:

2 housing including a cylinder disposed therein, said
cylinder .having a cylinder bore defined therein,
and said housing further including a cylinder end
plate closing one end of said cylinder bore;

a piston means including a piston slidably received in
said cylinder bore and a shaft extending from said
piston through said cylinder end plate; and

an original limit pin received in a pin bore of said
cylinder end plate with an interference fit therebe-
tween, said pin extending from said pin bore
toward said piston;

said method comprising the steps of:

(a) removing said cylinder, said cylinder end plate,
and said piston means from said housing;

(b) removing said original limit pin from said pin
bore;

{c) placing a replacement limit pin in said pin bore
with an interference fit therebetween and with said
replacement limit pin extending from said pin bore
for engagement with said piston; and

(d) reassembling said cylinder, said cylinder end
plate, and said piston means with said housing, with
said replacement limit pin holding said piston
means short of a fully extended position thereof.

9. The method of claim 8, wherein:
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step (c) is further charactenized in that said replace-
ment limit pin extends from said pin bore a greater
distance than did said original limit pin when said
cylinder end plate was removed from said housing
in step (a).

10. The method of claim 8, wherein:

step (c) is further characterized in that said replace-

12

tion, and thereby limiting an initial extended length
of said cushioning apparatus between said draft
stop engaging surface and said outer end of said
shaft to less than said length of said sill opening, by
assembling a limit means with said housing and
piston means, said limit means being located inter-
nally within said housing; and

ment limit pin is said original limit pin which is
returned to said pin bore.

11. The method of claim 8, wherein:

step (c) is further characterized in that said replace-
ment limit pin is another limit pin which replaces
said original limit pin.

12. The method of claim 8, further comprising the

step of:

prior to placing said cushioning apparatus in a rail-
way car, charging said cushioning apparatus with
compressed gas so that a pressure of said gas is
communicated with said piston means in said cylin-
der bore to urge said piston means toward 1ts fully 20

wherein said step is further characterized as placing a
limit pin in an initial position within a pin bore of said
0 housing, so that a first portion of said pin has an interfer-
ence fit with said pin bore and a second portion of said
pin extends out of said pin bore toward said piston so
that when said piston is abutted with said pin in its said
initial position, said cushioning apparatus has said initial
extended length less than said length of said sill opening.
14. The method of claim 13, further comprising the
step of:
(¢) charging said cushioning apparatus with com-
pressed gas so that a pressure of said gas is commu-
nicated with said piston means in said cylinder bore

w

extended position, said pressure of said gas being
low enough that a force exerted thereby on said
piston means is insufficient to move said replace-
ment limit pin within said pin bore.

13. A method of assembling a cudshioning apparatus

25

to urge said piston means toward its fully extended
position, said pressure of said gas being low enough
that a force exerted thereby on said piston means is
insufficient to move said limit pin from its initial
position within said pin bore.

to be received in a sill oipening of a railway car, said
method comprising the steps of:

(a) providing a cushioning apparatus having a hous-

ing with a cylinder bore therein, and having a pis-

ton means with a piston slidably received in said

15. The method of claim 14, being further character-
ized as a method of assembling a cushioning apparatus
and installing the same in the sill opening of a railway

30 car, said method further comprising the steps of:

cylinder bore and a shaft attached to said piston
and extending from said housing, said piston means
being slidably between a contracted position and a
fully extended position, said cushioning apparatus
having a fully extended length between a draft stop
engaging surface of said housing and an outer end
of said shaft when said piston means is in its said
fully extended position, said fully extended length
being greater than a length of said sill opening;

35

(b) initially limiting axially outward movement of 40

said piston means short of its fully extended posi-

45.

50

55

65

(d) after step (c), placing said cushioning apparatus in
said sill opening while said limit pin is limiting
extension of said piston means so that said cushion-
ing apparatus has said initial extended length less
than said length of said sill opening; and

(e) after step (d), applying a draft load to said cush-
1oning apparatus sufficient to displace said limit pin
from its initial position further into said pin bore so
that said draft stop engaging surface of said hous-

ing engages a draft stop of said railway car.
* E 3 * * *
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