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UNITED STATES

PaTENT OF¥FICE.

JOSEPH F. RADERS AND HUGH D. MEIER, OF BROOKLYN, NEW YORK,
ASbIG\TORS OF ONE-TENTH TO DAVID CORBIN

DRAFT-GEAR AND BUFFING APPARATUS.

SPECIFICATION forming part of Letfers Patent No. 711,345, dated October 14, 1902.
Application filed December 23, 1901, Serial No, 87,011, (No model.

To all whom it may concern:

Beitknown that we,JOSEPH IF. RADERS and
HueH D. MEIER, of the borough of Brooklyn,
city and State of New York, have invented a
certainnew and usefulIimprovementin Draft-
(xearand Buffing Apparatus, of which the fol-
lowing is a speelﬁedtmn

Om present invention isin the nature of an
improvement upon that disclosed in Letters
Patentof the United States No. 573,534, grant-
ed to Joseph F. Raders on December 22, 1896;
and 1t pertains to a device for receiving and

counteracting the shocks and jarsincidentto

the operation of railroad rolling-stock, em-
bodying particularly an apparatus designed
to cushion, absorb, and properly dissipate the
tractive and buffing forces and stresses (and
particularly those that are suddenly apphed)
encountered in the haulage of trains.

Where the tractive and retardmfr forces are

transmitted from ecar to car thmuﬂ*h appli-
ances which embody springsor analowom COI-
trivances as an essential feature in theircon-
struetion, the conditions are not such as to
minimize the wear and tear on the rolling-
stock. With the ordinary grade and track
of to-day and under the conditions preseribed
by the methods of operating the usual train-
service there must be constant alterations be-
tween compression and tension throughout
the train. As the engine is slaekened Or as

the train rans down grade the cars run to- ;

gether. Then without stopping the train is
again stretched out. If now the recoil of the
buffer-springs is brought into play conecur-
rently with the forward motion of the masses
of the locomotive and the leading cars, a set
of conditions is established which is very fa-
vorable to a break-in-two—that is to say, by
reason of the fact that the springs through
which the varyving and alternating forces are
transmitted operate to suddenly return such

forces when permitted to do so and in practi- |

cally undiminished amount a series of recoils
result which continue with changing condi-
tions of made track, tractive forees, &cC.
This actlon sub;wetmg,, as it does, thepartsto
injurious stresses, causes a rapid deteriora-
tion of the rolling-stock and is oftentimes

gso productive of more or less disastrous results.

The present invention has for an object to |

viee of Fig. 1.

' provide an apparatus through which the

forces may be transmitted without engender-

Ing a recoil or reaction such ascharacterizes

the operation of devices of the foregoing type
and, broadly speaking, provides a hydraulic-
pressure apparatus so organized as that it

‘will not be caused to leak through the forces

and stresses to which it Will be subjected in
use. |

In the dra.wnws accompanying the present
specification, qure 1 is a longitudinal ver-

tical section th rough a.dl‘afb-gear and buffing

apparatus embodying our present improve-
ments. FKig. 21s an end view thereof. Fig.
318 a ¢ross- %ectlon on the planeof theline 3 3
of Fig. 4. Fig. 4 is a lonﬂ‘ltudmal section on

‘the plane of the line 4 4 ot Fig. 2, parts be-

ing omitted. FKig. 5 18 a plan view of the de-
Flﬂ' 6 is a longitudinal sec-
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tion of a portion of the apparatus, illustrat-

ing upon asomewhat enlarged scale the means

el pl()} ed for throttling the flow of the fluid

as it passes.from one point to another under
an applied force. Ifig. 7 is a sectional view
1llustrating a modification and shows dia-

5

crammatically an application of the inven-

tion to a draft-gear and buffing apparatus
especially adapted for use on passenger-cars
or under conditions where the traction and
buffing appliances arve sepalate and distinet

from eaeh other.

Similar characters of leference desvma,te
corresponding parts in all figures.

In some cases—for 1nstance, in frewht -CAT
construction—it is the prevailing plaemee to

utilize the draw-bar as a meauns for not only

applying the traction forces to the car, but
also for receiving the buffing stresses, where-
as In passenger-car econstruction, on the con-
trary, the general practice is to employ sepa-
rate devices for these purposes.

to the present specification an apphcatwn of

| our Invention to both purposes, showing in
Figs. 1 to 6,

_bodying a combined draft-gear and buffing

inclusive, a construction em-

apparatus for freight-car serviee, and in Fig.
7 a modified form suitable for use on pas-
senger-cars where the conditions to be ful-
filled are as ountlined above.

Stated in a general way, the present draft-

We have
thereforeillustrated in the drawingsattached
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gear and buffing apparatus comprises a pis- ] likewise compressed upon the 5111111&1 mové-

ton and pressure-cylinder movable with re-

- lation to each other under the varying and

5
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15

20

applied tractive and other forces and serv-
ing as the result of such relative motion to
displace a liguid from one chamber to an-
other, the resistance to the flow of the liquid

the piston and cylinder.

Referring at first to Fws 1 to G meluswe,
the draw- b.:u* 2 18 prowded with a suitable
coupling-head (not shown) and is fitted to
move longitudinally within a short range be-
low the center sills 3 of the car in the Ol‘dl-
nary manner.

Tractive forces and stresses and forces of

buffing applied to the draw-bar 2 are trans-
‘mitted therefrom to the car-frame through a |

resistance. mechanism embodying our im-
provement and conveniently supported by

- frame-pieces 4 4, secured in any preoper man-

ner to the sills 3. This mechanism includes

~a fixed member, which in the construction
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shown consists of a pressure-cylinder 5, fix-
edly secured to the frame-pieces 4 4, the lat-

ter in this instance being integral with the

pressure-cylinder. In the combined form of
the device shown in the first six ficures this
cylinder constitutes an element of both the
draft-gear and the buffing apparatus, a dia-
phraﬂ'm or transverse wall 6 extending across
the eylinder at a point within the bme of the

-¢ylinder and dividing the latterinto two open-
ended cylindrical ehambel
which is adapted to work a piston_ 8, forming

7 7, in one of
the traction-piston, and in the other a piston
8', forming the buffing-piston.

The dlaphl agm 6 constitutes not only a wall
for separating one cylindrical chamber from

the other, but also performs the further fune-

tion of a stop or abutment for transmitting

“the traction and buffing forces to the car-

frame and a positive stop for limiting the in-

ward movement of both the traction and the

buffing pistons. In the construction shown
the piston 8 is provided with a stop-face 82,

adapted to contact with a projection 8° of the |

diaphragm when the traction -piston has
moved inward toits greatest extent, and simi-
larly the piston 8 has a stop-face 8EL adapted
to contact with a projection 8° on the Oppo-

- site-side of the diaphragm to limit the corre-

sponding movement of the buffing-piston.

In the normal condition of the parts the
traction and buffing pistons oecupy positions
in which each is 011_1: of contact with the dia-

~phragm- 6, this- condition being determined

60

and dasmed by springs 9 9, 1nberted between

the respective pistons and Lhe adjacent faces
of thediaphragm. Thesespringsact not only
as a means for revturning the pistons to their

- normal positions upon the release of the trac-

tion or the buffing force, but serve to resili-
ently resist these foreces when they are of
minor magnitude, the tractive spring being
compressed upon the inward movement of the

ment of the buffing-piston. |

Both the pistons 8 and 8 are connected to
the draw-bar 2, the construction forthis pur-
pose m(,l,udmﬂ' a yoke or strap 10, extending

lengthwise of the pressure- eylmdel and ﬁx-

| -edly secured at one end to the piston-rod 11
heing controlled by the relative position of |

of the traction-piston 8 and at the opposite
end to the inner end of thedraw-bar, to which

18 also rigidly affixed the piston- rod 11 of the
This yokein the form there-
"of shown extends both above and below the
_pressure-cylinder, and it 18 obvious that the
‘construetion is such as to cause the pistons
tomove in unison when either is moved in-
‘ward, accordingly as the device iscalled upon_
1o resmt tractive or buffing forces.

buffing-piston §'.

While, as before-stated, the spmnﬂ*s 99 will

suffice to yieldingly resist the minor tractive

"and buffing forces and return the parts upon

their release to their normal positions, those
of greater magnitude, calculated to produce
i injurious shocks and jars, are expended in a
‘device embodying the present invention in
forcing a comparatively non -compressible
liguid through an orifice the size of which,
‘and consequently the resistance opposing
‘the movement of the piston, varies with the
‘position of the latter.
.01l
‘the conditions under which it will be used—
occupies the space between each piston and .
‘the diaphragm 6 and being displaced from

glycerin, or other liquids appropriate to

the space forwardly of the correspondmﬁ* pis-
ton as the. result of the forward or inward

‘movement thereof to a receiving-chamber,
-the resistance tosuch displacement,however,
‘gradually increasing as the piston advances

Ea,ch moving piston therefore serves to throt-

tle the flow of the liquid as it moves inward
~under the action of the applied force either

of traction or buffing, and we find it conven-
ient tocause the flowof theliquid to takeplace
through an opening in the piston, although,

of course, other means may be adopted to en-
able the moving piston to exert a throttling -

action apon the 11qu1d than that aboub to be

“described.

Proceeding to a descrlptlon of the particu-

premised that the means combined with one
cylinder and to be desecribed is in this in-
stance a duplicate of that combined with the

other, and a description of one will suffice for

both.
To each end of the pressure eylmder 5 18

‘attached a head 12, each head being shown:as
‘bolted in place. a,nd being seetlonal in form,

comprising sections 122 12”' to enable them 1;0 |
be readlly placed in position, when they may

be secured together by bolts 13. - Each head
isalso provided with a stuffing-box 14,through
which the piston-rod at that end extends.
These heads constitute a convenient means

forforming an alternating receiving-and sup-

ply chamber at each end of the pressure-eyl-

~ traetive piston and the bufﬁnfr-splmfr being i inder, into which the liquid forwardly of the

_70
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- with the piston-passage.
is such that as each piston moves inward 1t |
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‘therein.
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Lorrespondm p1st0n flows as the latter moves
inward and from which it returns upon a re-
verse movement of the piston. Such flow

upon the movement of the piston 8 takes

place through a passage 15 therein and which

a8 the throttlmfr device i1s herein organized

extends substantmll; parallel with the axis
of the eylinder.

Adapted to cobperate with the passage 1o
in each piston is a fixed rod 16, secured to
the diaphragm 6 and projecting from the ad-
jacent side of the diaphragm in alinement
The organization

will serve to gradually constrict the opening

through the passage extending through it.

One mode of effecting this 1ebulb is illus-
trated, each p10]eetmg rod 16 having a ta-
pering slot 17 adjacent to its outer end which
for a portion at least of the piston movement
coOperates, as aforesaid, with the passage
As shown, eaeh slot 17 has a por-
tion 17" of uniform depth at that end of the
slot adjacent to the extremity of the rod in
which it is formed, thus permitting the free
flow of the liquid during the first portion of
the piston movement.

Assume, for instancee, that the piston at
the right, (the tractive mston in Fig. 1) moves
mward as the result of a moreor 1ess sudden
access of tractive force. Liquid inthe space
forwardly of that piston is forced into the
chamber at the rear therof, the resistance to
stich flow, and hence to the inward movement
of the plston increasing with the continued
movement of the latter. By reason of the
fact that the chamber at the rear of each pis-

ton is in part occupied by the piston-rod at

that end of the device the motion of the pis-
ton inward tends to cause a change in the
level of the liquid in such chamber. More-
over, it is obvigus that as one piston moves
mwmd the other piston simultaneously moves

outward and draws liquid from the chamber

at the rear of the latter piston into the space
forward of thispiston, thus reversing the con-
ditions prevailing at the opposite end of the
pressure-cylinder. In order to equalize the
flow into and from the chambers at the rear

sides of the pistons, we preferably employ

an equalizing-pipe 18, which serves to place

stich chambers in commumcatmn one with
- the other.

This pipe is also shown provided

~ with an upright pipe 18, which may lead to
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4, reservoir, (not shown, ) throun'h whichliquid

may be mtwduced fm filling the chambers,
&e., and serving also to aCeommodate any

slln'ht fluctnation in the level of the liquid

whmh may Occur.

Referring to the modified for m set forth in

Fig. 7, th1s, as before stated, is adapted to

~ cases in which the tractive and buffing forces

and stressesare applied through 1ndependant

members—such, for insta,nce, as ordinarily

employed at the present day 1n passenger-
car construction.
draft-gear and buffing

In this construction the .

il

‘der and’ a

3

rated from each other, and as the construec--
tion is analogous to that already described

and as the couespondm parts of the two
forms of the deviece are designated Dby like

full understandmﬂ' thereof, it being sufficient

to state that R 18 the reser voir, alrea,dy ad-
‘verted to, while the equalizer-pipe 18 of the
first six ﬁn'ures is in Fig. 7 replaced by up-
right pipes 18*and 187, plaemﬂ' the respective
pressure-cylinders in commumcatlon with
the said reservoir.

It will be noticed that althouﬁh in both

constructions the various forces and stresses

are transmitted through members which pass
through stuffing - bmies vet the organiza-
tion is8 such as to exempt these stufﬁnfr-bozes

from a tendency to leak, since the only pres-
‘sure on the liquid in contact with the stuffing-
boxes is that due to the vertical height of-

the liquid above the boxes and the atmos-
pheric pressure on such liquid.

Having described ourinvention,we cla,lm-—-_ '

1. The combination with a pressure-cylin-
a piston movable relatively one to
the other, said piston having an opening for
the passage of a liquid flO[]l one side of the

piston to the other, of a spring for resisting

such relative movement and means for de-

creasing the size of the opening in the piston

in proportion as the displacement of the

members from their normal position and the
| resistance of said spring increases.

2. The combination with a pressure-cylin-
der and a piston movable relatively one to
the other, said piston having an opening for
the passage of a liquid from one side of the

‘piston to the other, of a piston-rod extending

70

‘characters to those used in LFI“‘S 1to 6 no
further description is deemed necessary fora
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from the piston 1ed1ward thereof, a stuﬁnm |
box encireling said piston-rod, a spring for
resisting the lelaubwe movement of said pis-

ton and eylinder, and means for decreasing
the size of the opening in the piston in pro-

portion as the relative displacement of the

ITO0

‘members and of the resistance of the spring -

increases to thereby throttle to an increasing

extent the passage of the liquid from the

opemnw into the space rearward thereof
. The combination with a pressure-cylin-

de1 and a piston movable relatively one to
the other, said piston having an opening for
the passage of a liquid from one side of the
piston to the other, of a piston-rod extending

from the piston rearward thereof, a stufﬁnn'-
box encireling said piston-rod, a spring for
resisting the relative movementof said pis-
ton a,nd cylinder, and a rod adapted to co-

operate with said opening to decrease the

flow therethrough from the forward side of

the piston to the side on which said stuffing-
box is located in proportion as the 1ela,t1ve-
displacement of the piston and eylmder in-

creases.
4, The combination with a pressure-cylin-

115
space forward of the piston through said

120
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apparatus are sepa- | der and a piston movable relatively one to -
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the other, said p1st0n h::wmg an opening for | tons located upon OppOSIte sides of said cross-

the passage of a liquid from one side of the
piston to the other, of a piston-rod having a
tapering cross-section and extending from
the piston rearward thereof, a stuffing-box
encircling said piston-rod, a spring for re-
sisting the relative movement of sald piston
and cylmder and a rod adapted to cooperate
with said opening to decrease the flow there-
through from the forward side of the plston

to the side on which said stuffing-box is lo-
cated in proportion as the relatwe displace-

ment of the piston and cylinder increases.
The combination with a pressure-cylin-

der and a piston movable relati vely one to the |

other, said piston having an opening for the

- passage of a liguid flom one side of the pis-

20
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ton to the other, of a piston-rod having a ta-
pering cross- section and extending from the
piston rearward thereof, a stufﬁnﬂ'-box encir-
cling said piston-rod, a spring interposed be-
tween the forward side of said piston and the
opposite end wall of said cylinder, and a rod

~adapted to cobperate with said opening to de-

crease the flow therethrough from the for-
ward side of the piston to the side on which
sald stuffing-box is located in proportion as

the relative displacement of the piston and

cylinder increases.

6. In an apparatus of the character de-
scribed, the combination with a draw-bar, of
a plston having an opening for the passage of
a liquid, a pressure- cylinder, a piston-rod to

which the draw-bar is secured, a stuffing-box

through which the piston-rod extends, and a
rod dlsposed In line with said opening and

“having a tapering cross-section.

7. In an apparatus of the character de-
scribed, the combination with a draw-bar of
a plston having an opening for the passage of
a liquid, a plessme—ey]mder a piston-rod to
which the draw-bar is secured, a chamber,
stuffing-boxinthe wall of the Ghamber throu -::-]1
which sald piston-rod extends, a conduitcom-
municating with this chamber, and a rod dis-
posed in hne with said opening and having a
bapermu' cross-section.

8. In an apparatus of the character de-

scribed,.the combination with a draw-bar, of
a pressure-cylinder, a cross-wall therein p1s-— .

r

wall, and having openings for the passage of

a hqmd p1ston-rods extending from the pis-
tons, chambers at each end of said cylinder,
| stufﬁnfr—boxes in the walls of said chambers
| throucrh which said piston-rods extend, means
| connectmﬂf said piston-rods with the draw-
‘bar, a rod disposed in line with each opening

and each having a tapering cross-section and
a conduit plaemo* said chambers in cominu-

‘nication.

55
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9. In an app&ratus of the character. de-
scribed, the combination with a draw-bar, of

a pressure-cylmder a cross-wall therein, pis- |
065

tons located upon opposite sides of said cross-

‘wall, and each having an opening for the pas-

sage of a liquid, springs interposed between

sald cross-wall and said pistons, piston-rods

extending from the pistons, a chamberat each
end of said cylinder, stuffing-boxes in the
walls of said chambers throucrh which said
piston-rods extend, means connecting said

79

piston-rods with the draw-bar, arod dlsp%ed -

in line with each opening and each having a
tapering cross-section, and a conduit placmo‘

said chambers in commumeatlon

- 10. In an apparatus of the character de-
scribed, the combination with a draw-bar, of
a pressure-cylinder, a cross-wall therein, pis-

tons located upon opposite sides of said cross-
wall and each having an opening for the pas-
sage of a liquid, springs interposed between
_sald cross-wall and said pistons, piston-rods
extending from the pistons, stops for limit-
‘ing the movements of the pistons, a chamber
at each end of said cylinder, stuffing-boxes

in the walls of said chambers throua'h which
sald piston-rods extend, means eonnectmw
said piston-rods with the draw—bar a rod dlS-

‘posed in line with each opening and each hav-
Ing a tapering cross-section and a conduit

placing said chambers in communication.
In testimony whereof we "have hereunto

signed our names in the presence of two sub-

seribing witnesses.
JOSEPH T. RADERS.
HUGH D. MEIER.
‘Witnesses:
DAviD CORBIN,
IRVING CORBIN.
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