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To all. ?ph???, it ??? concern: 
Be it known that I, Jose,PH. F. RADERs, of 

ough of Manhattan, county and State of New 
; : 5 York, have invented a new and useful Improve 

i ment in Cushioning Draft-Gear, of which the 
following is a specification. . . . 
The present invention relates to cushioning 

| draft-gear designed for railroad-cars, and par 
o ticularly it relates to devices whereby the ini 

tial force of both the buffing and draft strains 
incident to the operation of railroad-cars are 
absorbed in the work of displacing a liquid. 

... Myinvention is intended to provide a prac 
E5ticable and efficient device of this character 

which shall be so constructed that two liquid containing compartments respectively cush 
ning strains in opposite directions are al 

ways provided with cushioning liquid. By this 
I mean that it will be practically impossible to 
create a vacuum in either of the cushioning 
mpartments. This resultis attained by con 

ments in such manner: that they are in direct 
communication with each other and without 
any intermediate reservoir. 
Another object of my invention is to pro 

vide a construction in which the resistance or 
obstruction to the buffing and draft strains 

liquidis of minimum force at the commence 
ment or first application of such strains and 
increases to maximum as the limit of move 

- ment through which the cushioning of the 
35 strain takes place is reached. This object is 

attained by constructing my device with a sta 
tionary and a movable member and providing 
two liquid-containing compartments, one at 
each end and between the opposed faces of 

4o the stationary and movable members, these two 
compartments connecting with each other and 
constituting, with their connecting passages 
and channel, a chamber or confined space shut 
off from outside communication. It follows 

45 from this construction that the decrease in 
size of either one of the two compartments 
due to the movement of the movable member 
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structing the two liquid-containing compart 

3o converted into displacement of the cushioning 

Besides the foregoing there are other im 
portant improvements in the construction, 
which will be apparent in the detailed descrip 
tion which follows. * 

In the drawings I have illustrated a con- 55 
struction embodying my invention, although 
it will be understood that I do not limit my 
self to the precise form illustrated. 
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effects the discharge of the liquid from said 
compartment and causes its direct transfer- . . . . . . 
ence to the other compartment. 5O 

In the said drawings, Figure 1 is a view in 
central longitudinal section. 

ment in horizontal section. Fig. 3 is a bottom 
plan view. Fig. 4 is a vertical section along. 
line of 44 in Fig. 1. 

Fig. 2 is a top 6o 
plan view of the piston, showing the car-abut-: , , . 

Like numerals of reference refer to like 65 -- 
parts throughout the several views of the draw 
IngS. t 

Referring now to the construction in de 
tail, 1 designates the movable member of my 
device, which is here illustrated as in the 7o 
form of a cylinder. . . . . 
2 is the stationary member or piston, and 3 

designates the device or abutment against 
which said piston abuts to transmit buffing 
and draft strains to the body of the car, to 7 5. 
the longitudinal sills 4 of which said abut 
ment 3 is secured. The piston 2 is normally 
positioned centrally of the cylinder and is 
maintained in its normal position when idle 
by means of the springs 5, which extend be- 8o 
tween the flanges 6 of the piston and the re 
spective ends of the cylinder. Between the 
flanges 6 the piston 2 is formed with a neck 
7, which is embraced by the yoke 8 of the 
downwardly-depending portion of the abut- 85 
ment 3. The side faces of the yoke 8 are 
preferably made to come in contact with the 
inner faces of the flanges 6, so as to fill the 
space between them. Any suitable form may 
be given to the frame of which the abutment 9o 
3 forms a part, the construction shown in the 
drawings being provided with two lateral 
flanges 9, which are bolted to the sills 4. At 
each of its ends the piston 2 is provided with 
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a nead IU, each of which heads works in a 
contracted portion of the cylinder 1, as here 
inafter more fully referred to. 

Referring now to the movable member 1, 
this is preferably made as illustrated in the 
drawings, in which it is in the form of a cyl 
inder having an opening 11 on its upper sur 
face, which opening is provided in order to 
permit the movement of the cylinder rela 
tively to the piston 2 and abutment 3. Pref 
erably the cylinder will be constructed with 
open ends closed by the heads 12 and 13, the 
head 12 having a neck 14, suitably constructed 
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to be engaged by the draw-bar 15. These 
heads may be secured in the body of the cyl 
inder in any manner; but I prefer to provide 
them with threads and screw them to position, 
as illustrated in the drawings. These heads 
both have an open-ended cylinder 16, formed 
integral therewith and projecting toward the 
center of the cylinder 1, in each of which 
cylinders 16 works one of the heads 10 of the 
piston 2. Of course the cylinders 16 may be 
made integral with the heads 12 and 13, as 
illustrated in the drawings, or may be made 
separate therefrom and secured in any suit 
able manner. As illustrated in the drawings, 
however, where they are formed integral with 
the heads 12 and 13, they are easy of manu 
facture and lend themselves to one object of 
the invention-namely, the provision of a de 
vice of the character here referred to which 
shall be liquid-tight and yet require no stuff 
ing - boxes. Projecting centrally from the 
heads 12 and 13 are provided stems 17. These 
stems are of cylindrical form and extend a 
suitable distance into the channel 18, which 
passes entirely through the piston 2. Said 
stems are each provided with a graduated dis 
charge-passage 19 and a valved inlet-passage 
20, connecting between the channel 18 and one 
of said cushioning-compartments. There are 
of course two cushioning-compartments in 
order to cushion shocks or strains in opposite 
directions, these compartments being desig 
nated in the drawings by the numerals 21 and 
22. It will be seen that the compartment 22 
cushions the strains in the direction of the 
arrow, Fig. 1, while the compartment 21 cush 
ions the strains of opposite direction. The 
operation of these compartments in actual use 
is as follows: It is to be understood that the 
compartments 21 and 22, the channel 18 and 
the passages 19 and 20 are filled with a suitable 
liquid and constitute together a closed cham 
ber without any exterior communication, the 
piston-heads 10 of the piston 2 having a tight 
sliding fit in the cylinders 16. Now assuming 
a shock or strain to be applied in the direction 
of the arrow in Fig. 1 to the movable mem 
ber 1, this will operate to diminish the size 
of the compartment 22, causing the discharge 
of the liquid therefrom through its graduated 
discharge-passage 19 into the channel 18, and 
the compartment 21, which is correspond 
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ingly increased in size as the compartment 22 
is diminished in size, will take up liquid from 
the channel 18 through both the valved inlet 
passage 20 and the graduated discharge-pas 
sage 19 in like amount and simultaneously 
with the discharge of the liquid from the com 
partment 22. It will be seen that during this 
operation the liquid from compartment 22 is. 
discharged only through its graduated dis 
charge-passage 19 (the ball-valve closing pas 
sage 20) and that the exit resistance of the 
liquid is increased by the decrease in size of 
the discharge-opening as the discharge pro 
gresses. It will be also apparent that the 
take-up of the liquid in compartment 21 is 
practically without resistance, for the reason 
that the inlet-passage 20 is of ample capacity. 
Of course some liquid may also pass through 
the discharge-passage, connecting compart 
ment 21 with channel 18; but this will be neg 
ligible, as the main flow will be through the 
passage of least resistance. Of course even 
if the compartments 21 and 22 were not pro 
vided with inlet-passages and were only pro 
vided each with a discharge - passage the 
liquid discharged from one compartment in 

7? 

75 

the operation of the device would be taken up 
in like amount in the other compartment, so 
that both compartments would always be filled 
and always provided with cushioning fluid, 
which would not be the case if the liquid from 
one compartment were discharged into an in 
termediate reservoir and taken up in the other 
compartment from such reservoir. Without. 
the valved inlet-passages, however, the resist 
ance to movement of the movable member 
would be controlled both by the exit resistance 
of the liquid from one chamber and the inlet 
resistance of the other chamber. By the pres 
ent construction, however, each of the two 
compartments respectively cushions shocks 
or strains in one direction only and acts as a 
reservoir or overflow for the other compart 
ment when the shock or strain is in the op 
posite direction. From the foregoing it re 
sults that as the discharge of the liquid from 
either of said compartments takes place 
through the gradually-contracted passage 19 
and the other compartment freely and simul 
taneously takes up the expelled liquid the 
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cushioning resistance is gradually increased 
as the shock is absorbed, and the device is 
always in condition to immediately cushion 
strains, even though they follow each other in 
quick succession and are successively of op 
posite direction. 
Of course some clearance is required be 

tween the piston-head and the inner walls of 
the cylinder 16, and some liquid may possibly 
be forced through between these surfaces. 
To provide for this, I fill the entire space in 
the cylinder 1 and outside of the piston 2 with 
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liquid, so that if any slight leakage should oc 
cur from the cushioning of excessive shocks 
a partial vacuum will of course result inside 
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the closed chamber consisting of the compart 
ments 21 and 22 and the channel 18, which 
vacuum would be destroyed and the closed 
chamber filled with liquid by the atmospheric 
pressure on the liquid contained in the cylin 
der 1 outside of the piston 2 when the parts 
are entirely or substantially stationary. 

Recurring now to the construction of the 
stems 17, it will be understood that they are 
threaded at the base, asillustrated in the draw 
ings, so as to be screwed into recesses formed 
in the heads 12 and 13, respectively, the cen 
tral inlet-passages 20 being provided at their 
outer ends with a valve-seat and a ball 23. 
This ballisinserted through an opening drilled 
in the base of the stem, which is closed by the 
plug 24, a number of radiating ports 25 being 
bored through the side walls of the stems 17, 
communicating between the inlet-passages 20 
and the compartments 21 and 22, respectively. 
For the purpose of filling the closed chamber, 
which, as before stated, consists of the com 
partments 21 22 and the channel 18, with the 
appertaining passages, I provide an opening 
in one of the heads, as 13, which may be closed 
by a set-screw 26. . 
To close the opening 11 in the cylinder 1, I 

provide a cover 27 of any suitable construc 
tion, fitting around the abutment 3, so as to 
exclude dirt, &c., this cover being of such 
length as to cover the opening throughout the 
movements of the cylinder 1. - 

Referring to Figs. 3 and 4, it will be seen 
that the cylinder 1 is provided with two pairs of 
lugs 28, one pair located at the forward end and 
the other at the rear end of the cylinder, which 
lugs work in corresponding guide-pieces 29, 
secured to the lateral flanges 9. The length 
of these lugs and their corresponding guides is 
such as to support the weight of the cylinder 
throughout the entire range of its longitudinal 
movement when in operation. 

It will of course be obvious that whenever 
the device is relieved from strain, whether buff 
ing or tension strain, the equalizing-springs 5 
will bring the movable and stationary mem 
bers to normal position relatively central of 
each other, so that the device is ready to cushion 
either a buffing or draft strain or shock. 
What is claimed as new is 
1. The combination of a double-ended fixed 

piston, compartments in which the ends of the 
piston fit, a constricted passage between said 
compartments, said compartments and pas 
sage being filled with liquid which is sealed 
in, and returning-springs bearing against the 
piston. 

2. The combination of a double-ended pis 
ton having a longitudinal bore, compartments 
in which the ends of the piston fit, opposite 
studs fixed in the compartments and fitting 
within said bore, each stud being provided 
with a constricted passage, and liquid in said 
Compartments. 

3. The combination of a double-ended pis 
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ton having a longitudinal bore, compartments 
in which the ends of the piston fit, opposite 
studs supported in the compartments and fit 
ting within said bore, each stud having a con 
stricted passage which is tapering in form, 
liquid filling said compartments and Springs 
bearing against Said piston for restoring its 
normal position in the compartments. 
i 4. The combination of a double-ended pis 
ton provided with a longitudinal bore, fluid 
containing compartments in which the ends of 
the piston fit, and studs supported in the com 
partments and projecting within the bore so as 
to constrict the passage for fluid therethrough; 
said studs being of sufficient length to remain 
within said bore during substantially the entire 
relative movement of compartment and piston 
in either direction. 

5. The combination of a double-ended pis 
ton provided with a longitudinal bore, fluid 
containing compartments in which the ends 
of the piston fit, and fixed obstructing means 
within the bore and substantially fitting the 
same for preventing free movement of liquid 
therethrough, a tapering passage being formed 
at each end of the piston between one of said 
piston and obstruction elements. 

6. The combination of a double-ended pis 
ton provided with a longitudinal bore, fluid 
containing compartments in which the ends of 
the piston fit, and studs supported in the com 
partments and projecting within the bore; 
each stud having a part tapering from its in 
ner end outwardly, and being of sufficient 
length to remain within the bore during sub 
stantially the entire relative movement of 
compartment and piston. 

7. The combination of a double-ended pis 
ton provided with a longitudinal bore, fluid 
containing compartments in which the ends of 
the piston fit, and studs supported in the com 
partments and projecting within the bore; 
each stud coöperating with said bore to form 
a restricted passage for the liquid, and each 
stud also having a valved inlet to its compart 
ment. 

8. The combination of a double-ended pis 
ton, fluid-containing compartments in which 
the ends of the piston fit, said piston being 
provided with a pair of flanges between said 
compartments, and also having a constricted 
longitudinal passage communicating with said 
compartments, and a piston-controlling yoke 
confined between said flanges. 

9. The combination of a double-ended pis 
ton, fluid-containing compartments in which 
the ends of the piston fit, and springs work 
ing between said piston and said compart 
ments for restoring their normal relation af 
ter actuation; said piston having therein a re 
stricted passage connecting both of said com 
partmentS. 

10. The combination of a double-ended pis 
ton, compartments in which the ends of the 
piston fit, a constricted passage in said piston 
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connecting said compartments, liquid sealed 
in Said compartments, a casing in which said 
compartments are inclosed, and liquid in said 
casing in which said piston is immersed. 

11. The combination of a piston, opposite 
compartments in which said piston fits, said 
piston having a portion outside of said com 
partments, a casing in which said outside por 
tion is confined, liquid in said casing immers 
ing Said outside portion, a constricted passage 
between said compartments, and liquid sealed 
in Said compartments and passage. 

12. The combination of a double-ended pis 
ton, separated compartments in which the 
ends of Said piston fit, a constricted passage 
being provided between said compartments, 
Springs working between said piston and said 
compartments to restore their normal relation 
after actuation in either direction, a casing 
inclosing the portion of the piston between 
Said compartments, liquid in said casing im 
mersing said portion of the piston, and pis 
ton-controlling means extending into the cas 
ing and engaging said piston between its ends. 

13. The combination of a double-ended pis 
ton, a pair of liquid-filled cylinders in which 
the ends of said piston fit, said piston being 
provided with a bore communicating with said 
cylinders, studs supported in the cylinders 
and projecting within the bore and constrict 
ing the same, a casing-in whose ends said cyl 
inders are secured, liquid in said casing im 
mersing said piston, a pair of flanges provided 
upon said piston between said cylinders, 
springs coiled around said cylinders within 
Said casing and bearing against said flanges, 
and a yoke confined between said flanges for 
controlling said piston. 

14. The combination of a casing of cylin 
drical form, a pair of cylinders screwed into 
the ends of said casing and closing the same 
and each having an integral head, central 
Studs projecting inwardly from said heads, a 
double-ended piston fitting in said cylinders 
and having a central bore into which said 
studs project, said bore and studs forming a 
constricted passage between the cylinders, 
flanges upon said piston between said cylin 
ders, Springs bearing upon said flanges, a pis 
ton-controlling yoke extending through said 
casing and confined between said flanges, liq 
uid filling said cylinders, and liquid in said 
casing immersing said piston. 

15. The combination of a double-ended pis 
ton, compartments in which the ends of the 
piston fit, a constricted passage being pro 
vided between said compartments, liquid 
sealed in said compartments, a casing inclos 
ing the portion of the piston between said 
compartments, liquid in Said casing immers 
ing the piston, said casing being provided with 
a top opening, a cover closing said opening, 
and a piston - controlling device extending 
down through said cover and engaging the 
piston between its ends. 

16. Thê ?ombination of a double-ended pis 
ton, a frame formed for attachment directly 
to a car-body and having a part engaging Said 
piston between its ends, a casing having Op 
posite compartments in which the piston ends 
fit, said compartments containing liquid, and 
said casing also containing liquid immersing 
said piston, and a constricted passage being 
provided longitudinally through said piston 
between said compartments, supports upon 
said frame whereon said casing may slide, and 
means upon said casing for attachment to a 
draw-bar. 

17. A cushioning draft-gear comprising a 
stationary member, a movable member, a 
sealed liquid-filled chamber comprising two 
compartments and a constricted passage be 
tween them, and means for causing the liquid 
to be discharged through the constricted pas 
Sage from one compartment to the other. 

18. A cushioning draft-gear comprising a 
stationary member, a movable member, a 
sealed liquid-filled chamber comprising two 
communicating compartments, and means for 
causing the liquid to be discharged from one 
compartment to the other with gradually-in 
creasing resistance during the full stroke of 
said movable member. 

19. A cushioning draft-gear comprising a 
stationary member, a 'movable member, a 
sealed liquid-filled chamber comprising two 
communicating compartments, means for 
causing the liquid to be discharged from one 
compartment to the other with gradually-in 
creasing resistance during the stroke of said 
movable member, and Springs for returning 
said movable member to normal position af 
ter actuation in either direction. 

20. A cushioning draft-gear comprising a 
stationary member, a movable member, one 
of said members having fluid-filled compart 
ments, and the other having a passage be 
tween said compartments, and means coöper 
ating with the member having said passage 
for offering gradually-increasing resistance 
to the movement of the liquid through said 
passage throughout substantially the entire 
stroke of the movable member. 

21. A cushioning draft-gear comprising a 
movable member and a stationary member, 
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one of said members having fluid-filled com 
partments, and one of Said members being 
confined within the other and being station 
ary and having therethrough a constricted 
closed passage connecting said compartments. 

22. A cushioning draft-gear comprising a 
movable member having compartments and 
a stationary member having portions fitting 
in said compartments and a constricted closed 
passage extending from one of said compart 
ments to the other. 

23. A cushioning draft-gear comprising a 
movable member, a stationary member, one 
of said members having fluid-filled compart 
ments, and one of Said members being con 
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fined within the other and being stationary 
and having a constricted closed passage ex 
tending from one of said compartments to the 
other, and Springs for returning said movable 
member in either direction to normal posi 
tion after actuation. 

24. A cushioning draft-gear comprising a 
stationary and a movable member, two liquid 
containing compartments respectively cush 
ioning strains of opposite direction, said com 
partments being in direct communication with 
each other and each provided with an inlet 
passage and a graduated discharge-passage. 

25. A cushioning draft-gear comprising a 
stationary and a movable member, two liquid 
containing compartments respectively cush 
ioning strains of opposite direction, a closed 
channel directly communicating said com 
partments, an inlet-passage and a graduated 
discharge-passage for each of said compart 
ments, said passages communicating between 
said channel and their respective compart 
mentS. 

26. A cushioning draft-gear comprising a 
stationary and a movable member, two liquid 
containing compartments respectively cush 
ioning strains of opposite direction, a closed 
channel directly communicating said com 
partments, and an outlet and inlet passage 
between each of said compartments and said 
channel. 

27. A cushioning draft-gear comprising a 
stationary and a movable member, a closed 
liquid-containing chamber divided into two 
compartments, said compartments respec 
tively cushioning strains of opposite direc 
tion, a channel through one of said members 
communicating said compartments, a gradu 

45 

50 

ated discharge-passage anda valvedinlet pas 
Sage communicating between each of said 
compartments and said channel. 

28. A cushioning draft-gear comprising a 
stationary and a movable member, means for 
normally maintaining said members in central 
coincidence, a closed liquid-containing cham 
ber divided into two compartments, said com 
partments respectively cushioning strains of 
opposite direction, a channel through one of 
said members communicating said compart 
ments, a graduated discharge-passage and a 
valved inlet-passage communicating between 
each of said compartments and said channel. 

29. A cushioning draft-gear comprising a 

stationary piston having a channel passing 
through it, a movable cylinder, a closed liquid 
containing chamber divided into two compart 
ments, a stem projecting from each end of Said 
cylinder into said channel, and a valved pas 
sage through each of Said stems communicat 
ing between said channel and the respective 
compartments. 

30. A cushioning draft-gear comprising a 
stationary piston, having a channel passing 
through it, an abutment secured to the car and 
engaging said piston, a movable cylinder, a 
closed liquid-containing chamber divided into 
two compartments, one located at each end of 
Said piston and between the opposed walls of 
the piston and cylinder, said compartments 
cushioning strains of opposite direction and 
being in communication with each other 
through said channel, a stem projecting from 
each end of Said cylinder and extending into 
the channel of the piston, each of said stems 
being provided with a valved inlet-passage and 
a graduated discharge-passage communicating 
between said channel and one of said com 
partments, and means for normally maintain 
ing the piston and cylinder in central coinci 
dence. 

31. A cushioning draft-gear comprising a 
frame secured to the car, an abutment con 
nected to said frame, a piston separate from 
said abutment and in engagement therewith, 
and a movable cylinder. 

32. A cushioning draft-gear comprising a 
fluid-filled movable member, a, stationary mem 
ber operating to control the movement of the 
movable member by means of a graduated 
throttling device penetrating the stationary 
member throughout the relative movement of 
the parts. 

33. A cushioning draft-gear comprising a 
fluid-filled movable member and a stationary 
member, and a leakage-reservoir intermediate 
of the operative ends thereof. 

34. À cushioningdraft-gear comprising elle 
ments movable relatively to each other be 
tween cushioning liquid in 'act.0 and a liquid 
under atmospheric pressure. 

In witness whereof I have hereunto set my 
hand this 13th day of January, 1903. 

JOSEPH F. RAIDERS. 
Witnesses: 

ERN EST HOPKINSON, 
F. C. DORÉ. 
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