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- 3,170, 575
CUSHIONING DEVICE FOR RAILROAD
CAR COUPLERS-
James L. Gibson, P.O. Box 761, Fort Worth, Tex,
Filed Jan, 13, 1964, Ser. No. 337,326
.5 Ciaxms. (Cl 213-—43)

This invention relates to cushioning devices for rail-

road car couplers and it concerns more particularly a
combination hydraulic and pheumatic shock absorbing
system for cushioning railroad cars against shock as ap-
plied to the couplers, either ‘upon starting the - train,
when the couplers are pulled in opposite directions, or
upon sudden. stopping or impact when the cars are
bumped together.

The invention is an improvement over related appara-
tus described and claimed in my prior Patents Nos.
2,909,291 and 3,009,584.

- "The invention contemplates a shock absorb;ng systnm
as described which is common to the couplers on op-
posite ends of a railroad -car Whereby buff. or impact

forces applied to one of the couplers is transmitted . to -
-the other coupler while at the same time both couplers

are effectively cushioned. .

The invention further contemplates a shock absorbing
system a$ described ‘which is characterized by its flexibil-
ity and in which a pair of hydraulic cylinders, each hav-
ing-a piston therein, are supported on the frame of the
car immediately adjacent the couplers on opposite ends
thereof, respectively, each of. said pistons bemg opera-
. tively connected to one of the couplers, and in which

two other hydraulic-pneumatic cylinders, which comprise
the remainder of the apparatus as hereinafter described,
may be positioned at any convenient location under
the car.

A 'distinguishing feature of this invention, whereby
it is believed to be readily dstmgmshable from the inven-
tions described in my two earlier patents, is the arrange-
ment of the two hydraulic-pneumatic cylinders above
mentioned, each of which has a free ﬂoatmg p1ston there-
in and has a liquid space and an air-space in opposne
ends thereof, on opposite sides of the piston, the air space
of one of said hydrauhc-pneumatlc cylinders being filled

~ with compressed air and the air space. of the other of
said hydraulic-pneumatic cyhnders being filled with air
at atmospheric pressure.

The liquid spaces of the hydrauhc—pneumatlc cylinders
are in fluid communication, respeotively, through con-
necting lines, with liquid spaces in opposite ends of the
first. mentwned hydrauli¢c cylinders, on opposite sides of
the pistons thereof, so that upon longltudmal movement
of the couplers in - one direction, in which they are ad-
vanced relative to each other, as on their 1mpact strokes,
liquid is caused to flow from the liguid space in one end

of the respective. first mentioned hydraulic cylinders to

the liquid space of said one of the hydrauhc~pneumatlc
. cylinders, while at the same time liquid is caused to flow

from -the liquid space of said other of the hydraulic-
pneumatic cylinders to the liquid space in the opposite
end of the respective first mentioned hydraulic cylinders.
Slmllarly, upon longitudinal movement of. the couplers
in the opposite direction the direction of flow is reversed.
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An advantageous feature of the invention is that the

- compressed air in said .one of the hydraulic- pneumat1c
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cylinders assists in returning the couplers to their orig-
inal positions after havng been bumped.

The presence of liquid in opposite ends of the first
mentioned hydraulic cylinders, rather ‘than in one end
thereof only, as shown in my two earlier patents, pro-
vides a liquid ‘seal whereby liquid is positively prevented
from flowing by the pistons thereof and escaping on the
impact strokes of the couplers.

The liquid space of said other of the hydraulic-pneu-

" matic cylinders provides a reservoir of hydraulic liquid

which is available as needed.

The liquid space of said other of the hydraulic-pneu-
matic cylinders communicates through a check valve and
connecting line with the liquid space of said one of the
hydraulic-pneumatic cylmders whereby the maintenance
of a supply of liquid in the liguid space. of said one of
the hydraulic-pneumatic cylinders. is posmvely assured.

The lines whereby the liquid space of said other of
the hydraulic-pneumatic cylinders is’ connected to the
first mentioned hydraulic cylinders have flapper type
check valves commumcatmg therewith whereby liquid
may flow freely in the direction of the first mentioned
hydraulic cylinders, and the flappers of the check valves
have small orifices: therein whereby the flow of liquid in
the opp051te direction is restricted.

The invention will be readily understood by referring
to the following description and . the. accompanymg
drawing, in which:

FIGURE 1 is a 10ng1tud1na1 view, partly in section
taken on a median line, of apparatus embodying the
invention.

FIGURE 2 is a diagrammatic view illustrating the
manner in which the invention is applied to a pair of
couplers on opposite ends of a railroad car. .

Referring to FIGURE 2 of the drawing, the numerals
1, 2 designate generally a pair of couplers which are
posmoned on opposite ends of arailroad car (not shown).
A pair of hydraulic cylinders, indicated generally by

. the numerals 3, 4, one of which is shown in FIGURE 1,
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The pistons in the first mentioned hydraulic cylinders -

are double acting, as above described, and. the arrange-
ment is such that liquid is- discharged therefrom upon
movement of the pistons in one direction, as on the im-
pact strokes of the couplers, against the resistance of
compressed air in the air space of one of the second men-
tioned hydraulic-pneumatic cylinders, while liquid is dis-
charged therefrom upon movement of the pistons in the
opposite direction, as on the draft strokes of the couplers,
against the resistance of atmospheric air pressure only.
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" are supported -in a sill 5 immediately adjacent the cou-

plers'1, 2 on opposite ends of the car.

The hydraulic cylinders 3, 4 .each have a piston 6
therein, and the shanks of the couplers 1, 2 are each pivot-
ally connected, as at 7, to one end of a piston rod 8
whereby the pistons 6 are movable reciprocally in the
hydraulic cylinders- 3, 4 in response to rec1p1oca1 move-
ment of the respective couplers 1, 2. .

Two other cylinders 9, 18, heremafter referred to as
hydraulic-pneumatic. cylinders, which may be positioned

at any convenient location tunder the car, have free floai-
ing plstons 11, 12 therein and have liquid spaces. 13, 14
and air. Spaces 15, 16 in opposite ends thereof, on op-
posite sides of the pistons 11, 12 respectively.

The air space 15 of one of the hydrauhc-pnvumatlc
cylinders 9 is filled with compressed air, and the air space
16 of the other of the hydraulic-pneumatic cylinders 18
is filled with atmospheric air. = A line 17, which commu-
nicates with a source of compressed air and has a cut off
valve 18 therein, is connected to-said one of the hydraulic-
pneumatzc cylinders 9, in fluid communication with the
air space 15 thereof. Said other of the hydrauhc—pneu—
mati¢ cylinders 10 has a short fluid conduit 19 communi-
cating with the air space 16 thereof which is open to the
atmosphere and-is provided with a strainer 28.

The liquid- spaces 13, 14 of the hydraulic-pneumatic
cylinders' 8, 10 are in fluid communication, through con-
necting lines 21, 22 and 23, 24, respectively, with liquid
spaces 25, 26 in opposite ends of the hydraulic cylinders
3, 4, on opposite sides of the pistons 6 thereof.

Upon longitudinal movement of the couplers 1, 2'in
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one direction, in. Whlch they are advanced 1e1at1ve to each -

other, as in buff, liquid. is caused to.flow from the liquid
“space 25 in one end of the respective hydraulic cylinders
3, to:the liquid space 13 of the hydraulic-pneumatic cylin-

- der 9, while at the same time liquid is caused to flow from:

the liquid space: 14 of the Bydraulic-pneumatic cylinder 19
to the liquid space 26'in the opposite end of the respective

hydraulic cylinders 3,.4. Slmllarly, 111 draft-ithe direction .

of flow.is reversed.

"The pistons & have axial tapered valve elements 27 on
the sides thereof opposite the piston rods 8 for coaction
with restricted 'openings 28.in the adjacent ends of. the

hydraulic cylinders 3, 4 communicating with the lines 21,
8. ars’

23, respectively, whereby the restiicted openings-Z
adapted to be gradually closed in response to longitudinal
movement of the couplers 2, 2 to limit such longitudinal
movenient thereof in-one diféction, in which the couplers
1, 2 are advanced relative to each other.

The pistons 6 in the hydraulic cylinders 3, 4 are double .
acting, as above described, and the arrangement is such.

that quuid is discharged therefrom upon movement of the
pistons 6 in one direction, as:on the. 1mpact or:buff strokes

of the couplexs 1,2 against the resistance of -compressed”

air in the air spacé. 15 of the hydraulic-pneumatic. cylin-
der: 9, while: liquid is dlscharged therefrom “upon move-
“'ment of the pistons 6 in the opposite direction, as on the
draft strokes of the couplers:1, 2, against the resistance
- of -atmiosphéric air” pressure o'xly in the an “space. 16: OL
the hydrauhc-pneumauc cylmdex 18.”

The compressed air in the air space 15 of the- hydrauhc-:
pheumatic. cylinder 9 returns the couplers 1,"2 to ‘their-

- original pOSIthnS after having been bumped. -
The pressure in'the liuid spaces 25;.26. of the hydraulic

cylinders 3,4 is equalized:through-the liguid 'spaces 13, 14
of the hydraulic-pneumatic cylinders @, 19 and the'con-
necting lines 21, 22 and- 23, 24 whereby. the cr‘uplcrs’ 1,2

_are movable lonmtudmally subctar\tlally in unison.

- The presence of liguid in the liquid spaces 25, 26 of the

: hydrauhc cylinders 3, 4 eliminates: the possﬂ)mty of air
by-passing the piston 6 as-might bé:possible in the 1eferre_d

to. patents-after long use which weuld cause sore wear of -~
The liguid space 14 of the hydraulic-pren- °

“the piston
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of couplers on opposite ends thereof; the combination of
a pair of hydrauiic cylinders, each having a piston therein,
supported on the car adjacent the couplers, each of:said
pistons being operatively connected to one of the couplers;

: “and two other hydraulic-prieumatic cylinders each having
“afres fl0ating piston therein and having a lignid space and

an air space in opp’osite -ends. thereof on opposite sides.of
the piston; the air space.of ‘ong-of said nyd; aulic-pnetimatic
cylinders being filled with comgressed air and-the air space

~of -the -other ‘of said hydraahc-pneumatic cylinders -being
- filled with- atmospheric air,. the liquid spaces of the hy-

drauli¢-pneumatic cylinders being in fluid communication,
respectivcly, through connecting lines, with’ 1iq1 1id’ spaces
in opposite ends of the first mentioned hydra ulic- cyhnders
on opposite sides of the ‘pistons thereof.

2. The structure of claim 1, the arranf'emem Seing such
that upon longitidinal movement of the couplers in.one

- direction, “in whlch they are advanced elative to ear*h

other, liquid is caused to flow from the ligitid space in one'

-end. of the resnecnve first* mentioned: hydrauhc cylmdere

to the liquid space.of said one of the; hydrauhc -pneumatic
cylinders, while at.the same time Lquxd is caused:to flow
from the-liquid space of said-other of the hvdrauhc-preu-

* matic cylinders fo.the liguid space in the opposite €nd of
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the tespective  first: mentioned hydraulic cyhndexs and

_‘upon longitudinal: movement-of the couplers i in t“le oppo-

site direction the direction of flow is reversed: :
3.. The. stiucture of claim <2, the pistons. in’ “the first:

“mentioned hydraulic cylinders being donble. acting'and the

arrangement: being such that'liquid 4s dischaiged-theres
from upon movement of the pistons in:one direction; as-

“on:the. impact strokes of the cot 1plels, “against ‘the resist-

. ance-of compressed air ‘in the.air space of -said one of

“:charged’ therefrem upon movement of the.

the hydraulic-preumatic’ cylinders;  while  liguid -is - dis-
pistons- in the:
op0051te directlon as on the draft strckes of the coupleis

agum& the résistance :of atmosphericiair pressure only in

the air . space of ‘said- other. of the hydmuhc Dneumatlc

40

cylinders.
4. The. structure of claim 1, the liquid: space of said

- »ofher of the hydraulic-preumatic cylinders communicat-" »

“. -matic.cylinder 1§ provides a reservoxr of bydrauuc hqu@ 5

‘which is.available. as reeded..

The liquid space 14 of the: hydmulr-nnehmatic cylmder ;
i ‘commugicates. through a*check valve 29 and connegct~
ing line.-30 with the liquid space 13 of the hydiaulic-pneu- -

_matic cylinder ¢ whereby the maintenance of an adequate
supply of liquid in liquid space 13 of the hydraulic-pneu-

matic cylinder 9 is posmve]y assured by-action of the draft

“forces.,

ing through a check valve and connecting ling with thei
Tiquid space of said one of the hydraulic- pneumat ¢ cylin-
ders whereby ‘the- maintenance of-a supply.of liquid in-
the hqu1d space of said- one of the: hydranhc—pnnumatm-

: cyhndeks is positively assured.:

50 -

The lines 22, 24 whereby the liquid space 14 of the

* hydraulic-pnetimatic cylinder 2§ is connected-to’ the hy-

“draulic. cylinders-3, ‘4 have flapper type check valves 3% V
‘communicating. therewith whereby liguid may flow frecly

“in- the-direction of ‘the hydraulic cylinders 3, 4, and'the
flappers of the check valves 3% ‘have ‘small orifices -a

therein whereby the flow of liquid i i the opp051te dlrectxon” :

is.restricted.

The invention. is: not hmlted to the exemplary. constluc-
tion herein shown: and described, but may. be
various ways. within the’ scope of the appunded clalms

What is claimed is: :

1. A cushioning device for railroad car couplers com-
prmn in combination with a railroad car having-a pair

60 -
made in -

‘c:
&

5. The structure of claini 1, the Imes wheleby the hnuxdi’ .
space of said ofher of the hydraul*c-preumahc cylmders .
is connected -to the first: méntionsd -hydraulic: cylinders
having flapper type check valves: commmnicating therewith
whereby liquid may flow freely in the direction of ‘the ‘first _
mentioned -hydraulic-¢ylinders;-and -the ﬁapners of said
check ‘valves having small orifices thérein -whereby: the
flow of hquld in: th opposun dxrectlo“l is reste 1cted, =
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