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This invention relates to a combined hydro-pneumatic
and spring type of draft gear for a railway freight car, and
more particularly to a variable travel cushioned draft gear
s0:selectively controlled automatically that the cushioning
travel of the draft gear provided when the caris uncoupled
from a train and is being humped in a railway classifica-
tion yard is substantially greater than when the car is
coupled into the train and the {rain brake pipe charged to
the normal fluid pressure.

Experience has shown that a considerable amount of
the damage that is inflicted upon fragile lading carried by
freight  cars occurs, for example, during humping opera-
tions when a car, after passing over the hump and travel-
ing at a speed between ten and fourteen miles per Lour,
strikes a stationary car or a string of coupled stationary
cars on the same track on which the humped car is travel-
ing. Furthermore, the shock resulting from the force pro-
duced by the moving car striking the stationary car or cars
is often of such magnitude as to inflict damage not oaly to
the fragile lading within the car but also to the structure
of the car.  ‘Such double damage is very expsnsive and
therefore undesirable to the railroad concerned.

Accordingly, it is the general purpose of this invention
to provide a novel, ‘small, lightweight and relatively low
cost combined hydro-pneumatic and spring type of
cushioned freight car draft gear selectively controlied so
as to have a substantially longer travel when the car is
being humped in a railway classification yard than when
it is coupled into a train and traveling between terminals,

According to the present invention, there is provided a
variable travel cushioned draft gear employing the com-
bination of a spring, an air compressing piston and a
hydraulic snubbing mechanism in which the length of
travel of the draft gear is selectively controlled to provide
a minimum or a maximum of travel accordingly as the
brake pips of the conventional freight car brake equip-
ment is at its normal fluid pressure or at a reduced pres-
sure such as that which occurs when an emergency brake
application is effected.

In the accompanying drawings:

FIG. 1, FIG 1A and FIG. 1B, when taken together such
that the right-hand edge of FIG. 1 is matched with the
left-hand edge of FIG. 1A and the right-hand edge of FIG.
1A is matched with the left-hand edge of FIG. 1B, con-
stitutes an elevational sectional view of a first embodiment
of a novel hydraulic draft gear device for a railway freight
car.

FIG. 2 is a horizontal cross-sectional view of a cutout
cock shown in FIG. 1 showing the communication eotab—
lished while the cut-out cock is in its open posmon

FIG. 3 'is an elevational cross-sectional” view, ‘taken
along the line 3—3 of FIG. 1 and looking in the direction
of the arrows, showing how the shank of a freight car
coupler is operatively connected to a yoke of ‘a‘draft gear
device.

FIG. 4 is an elevational cross-sectional. view, taken
along the line 4—4 of FIG. 1B and looking in the direc-
tion of the arrows, showing how a hydraulic flnid reservoir
is constructed so as to be disposed about the hydraulic
draft gear device and between the opposite inside wall sur-
faces of the vertical sides of the usual center sill of the
freight car.

FIG. 5 is a plan view, partly in section, taken along
the line 5—S5 of FIG. 1B and looking in the direction of
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the arrows, showing a rear draft lug secured to each of the
vertical sides of the usual center sill of the freight car
to act as a stop for the hydraulic fluid reservoir and the
draft gear cylinder secured thereto upon the application
of a buff force to the draft gear device.

FIG. 6, FIG. 1A and FIG. 1B, when taken together
such that the right-hand edge of FIG. 6 is matched with
the left-hand edge of FIG. 1A and the right-hand edge of
FIG. 1A is matched with the left-hand edge of FIG. 1B
constitutes an elevational sectional view of a modified
form of hydraulic draft gear device constructed in accord-
ance with a second embodiment of the invention.

FIG. 7 is a plan view in section, taken along the line
7—7 of FIG. 6, showing certain details of construction
not made apparent in FIG. 6.

FIG. 8, FIG. 8A and FIG. 8B, when taken together
such that the right-hand edge of FIG. 8 is matched with
the left-hand edge of FIG. 8A and the right-hand edge of
FIG. 8A is matched with the left-hand edge of FIG. 8B
constitutes an elevational sectional view of a novel hy-
draulic. draft gear device for a railway freight car con-
structed in accordance with a third embodiment of the
invention.

FIG. 9 is an elevational cross-sectional view, taken
along the line 9—9 of FIG. 8B and showing how a hori-
zontal type of draft gear yoke is supported for slidable
movement on a plurality of angle brackets secured to the
opposite inside vertical sides of the usual center sill of a
freight car, and how the draft gear cylinder is disposed be-
tween the opposite sides of a horizontal type of draft gear
yoke and supported on a draft gear carrier that is secured
to flanges formed at the lower ends of the vertical sides
of the center sill.

FIG. 10 is a partial elevational sectional view of a novel
hydraulic draft gear device for a railway freight car show-
ing how the aréa of an orifice: through which hydraulic
fluid flows upon operation of the draft gear is varied in
accordance with the load on the freight car.

FIG. 11 is an enlarged elevational cross-sectional view,
taken along the line 11—11 of FIG. 10 and looking in
the direction of the arrows, showing certain details of con-
struction not made apparent in FIG. 10.

Description—FIGS. 1 fo 5

In FIGS. 1, 1A, 1B, 2, 3, 4 and 5 of the drawings is
shown a variable travel cushioned draft gear device con-
structed in accordance with one embodiment of the in-
vention. This draft gear device is carried in an elongated
yoke pocket or slot 1 formed between parallel and spaced-
apart top and bottom horizontal walls 2 and 3 of a draft
gear yoke 4. The left-hand end of the draft gear yoke 4
is provided, as'shown in FIG. 1, with a substantially rec-
tangular shaped elongated cavity 5, open at its left-hand
end, in which is received a hollow shank 6 of a railway
freight car coupler, the head of which has been omitted
from the drawings since it forms no part of the invention.
The right-hand end of the hollow shank 6 is closed by a
wall 7 that abuts a shank contact web '8 that is formed
integral with the draft gear yoke 4. As shown in FIG. 1,
the wall 7 has formed on the left-hand side thereof a
boss 9 against which abuts one side of a substantially
rectangular-shaped shank pin 16. By referring to FIG. 3,
it will be seen that the substant1a11y rectangular-shaped
shank pin 1@ extends through a pair of aligned substan-
tially rectangular holes 11 formed respectively in a pair
of spaced-apart vertical parallel walls 12 and 13 adjacent
the left-hand end of the draft gear yoke 4 and through a
pair of aligned substantially rectangular holes 14 formed
respectively in a pair of spaced-apart vertical parallel
walls 15 and 15a of the hollow shank 6. The shank pin
19 is retained in place by a’cotter pin 1€a. The shank
pin 16 thus provides an' operative connection. between
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the draft gear yoke 4 and the hollow shank 6 of the car
coupler through which draft and buff forces are trans-
mitted. It will be noted from FIGS. 1 and 3 that the
size of the holes 11 and 14 are slightly greater than the
size of the shank pin 19 to conform with standard prac-
tice on American railroads since the shank pin 10 is
made by the process of forging and the holes 11 and 14
are punched respectively in the draft gear yoke 4 and
hollow shank 6.

As shown in FIG. 1 of the drawings, the left-hand end
of the top and bottom horizontal walls 2 and 3 of the
draft gear yoke 4 are joined by a follower web 16 which
has formed on the right-hand side thereof a boss 16a.
Disposed between the shank contact web 8 and the fol-
lower web 16 is a third web 17 which, in cooperation
with the follower web 16, forms in the draft gear yoke 4
a cavity 18 from the bottom of which opens an elongated
slot 19. Extending through each of the opposite vertical
sides of the draft gear yoke 4 and opening into the cavity
18 is a rectangular opening 19z for a purpose hereinafter
explained, the cavity 18 and opening 19a cooperating to
form a second slot in the draft gear yoke 4.

After the hollow shank 6 of the car coupler has been
secured fo the draft gear yoke 4 by the shank pin 10, a
hollow box-like striker 20, having extending therethrough
a rectangular shaped opening that is slightly larger in
cross section than the cross section of the draft gear
yoke -4, is slipped over the right-hand end of the draft
gear yoke 4 and moved in the direction of the left hand
until the left-hand end of the striker is substantially in
alignment with the left-hand end of the draft gear yoke 4.
The striker 20 is allowed to rest in this position on the
draft gear yoke 4 until a draft gear device hereinafter
described is assembled and then placed in the yoke pocket
1. Thereafter, the draft gear device and the yoke 4. are
placed in a center sill pocket 21 of a center sill 22 also
hereinafter described. The striker 20 has formed integral
therewith a pair of front draft gear lugs (mot shown)
which are identical with the front draft lugs hereinafter
described in connection with FIG. 6 of the drawings.

Formed integral with the lower side of the striker 20,
as shown in FIG. 1 of the drawings, is an interlock cylin-
der casing 23 that has a vertical axis perpendicular to and
intersecting the longitudinal axis of the draft gear yoke 4.

The interlock cylinder casing 23 is provided with a
bore 24 and a coaxial counterbore 25 which opens at the
lower end of the interlock cylinder casing 23. Slidably
operable in the counterbore 25 in the interlock cylinder
casing 23 is a fluid pressure actuated piston 26.

A release spring 27 is interposed between the piston 26
and a shoulder 28 formed by the upper end of the counter-
bore 25. The spring 27 serves to yieldingly bias the
piston 26 and a piston rod 29 formed integral therewith
to the position in which they are shown in FIG. 1 in
which the end of the piston rod 29 is disposed slightly
below the elongated slot 19.

A packing cup 30 of the snap-on type is secured to the
pressure face of the piston 26. The packing cup 389,
when the piston 26 occupies the position in which it is
shown in FIG. 1, contacts a plurality of Ings 31 which
are formed integral with a pressure head 32 that closes
the lower end of the counterbore 25 and is secured to the
interlock cylinder casing 23 by any suitable means (not
shown). A pressure chamber 33 is thus formed between
the pressure head 32 and the packing cup 30 carried by
the piston 26 to which chamber fluid under pressure may
be supphed through a screw-threaded port 34 and a short
piece of pipe or nipple 35 having screw threads at each
end thereof, one end being screw threaded into the screw
threaded port 34. Screw threaded onto -the exterior
threaded end of the pipe or nipple 35 is the outlet end of
a vented type of cut-out cock 36 having a two-position
handle 37. A pipe 38 has one end connected to the inlet
end of the cut-out cock 36 and the opposite end connected
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to a brake pipe 39 that extends from end to end of the
freight car.

While the handle 37 occupies the position in which it
is shown in FIGS. 1 and 2, the cut-out cock 36 estab-
lishes a communication between the pipe 38 and the
short pipe or nipple 35 whereupon the pressure chamber
33 is charged to the same pressure as is present in the
brake pipe 39. Whenever the handle 37 is turned from
the position in which it is shown in FIGS. 1 and 2 to a
position indicated by a broken line 374 in FIGS. 1 and 2,
communication is closed between the brake pipe 39 and
the pressure chamber 33 via the short pipe or nipple 35
and this chamber 33 is vented to atmosphere via the short
pipe or nipple 35 and the vented type cut-out cock 36
so that the piston 26 and piston rod 29 will be biased by
the spring 27 to the position in which they are shown in
FIG. 1.

The hereinbefore-mentioned center sill 22 may be fab-
ricated by welding together, as shown in FIG. 4 of the
drawings, two oppositely arranged American Association
of Railroads Z-sections 40 and 41 so as to form the
hereinbefore-mentioned center sill pocket 21.

The hereinbefore-mentioned draft gear device is con-
structed and assembled as follows:

First, a hydraulic draft gear cylinder 42 having a bore
43 extending therethrough is provided, as by a drilling
operation, with two coaxial passageways 44 and 45 located
as indicated in FIGS. 1B and 4. One end of each of these
passageways opens at the surface of the bore 43 and the
opposite end opens at the peripheral surface of the hy-
draulic draft gear cylinder 42.

Next, the hydraulic draft gear cylinder 42 is prov1ded

" as by a second drilling operation, with a pair of diametri-
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cally opposite bores 46 and 47 (FIG. 1B) for receiving
therein dowel pins hereinafter described.

After completing the drilling operations, a two-compart-
ment interconnected hydraulic liquid reservoir 48, shown
in FIGS. 4 and 35, is welded to the hydraulic draft gear
cylinder 42, the two compartments being connected to the
interior of the bore 43 of this cylinder by the passageways
44 and 45. From FIG. 4 it can be seen that the hydraulic
liquid reservoir 48 is formed by two oppositely arranged
standard ‘U-channels 49 and 56 each of which has the
outer edge of its upper and its lower flanges welded to the
outer periphery of the hydraulic draft gear cylinder 42,
as indicated by the numeral 51, along the entire length of
these flanges. As shown in FIG. 5, the left-hand end of
the hydraulic liquid reservoir 48 is closed by a pair of
substantially C-shaped end members 52 welded to the cor-
responding end of the U-channels 49 and 5¢ and to the
outer periphery of the hydraulic draft gear cylinder 42.
The upper ends of the C-shaped end members 52 appear
in FIG. 5 of the drawings.

The right-hand end of the hydraulic liquid reservoir
48 is closed by an end plate 53 which is first welded to
the right-hand end of the hydraulic draft gear cylinder 42
to close the right-hand end of the bore 43 therein and then
welded to the corresponding end of the U-channels 49
and 5. The opposite -ends of end plate 53 appear in
FIG. 5.

The hydraulic liquid reservoir 48 is provided with a
screw-threaded bore 54 (FIG. 4) for receiving a screw-
threaded filler plug 55 which, when removed, provides for
the insertion therethrough, and through a coaxial opening
56 formed in any suitable manner in the Association of
American -Railroads Z-section 46 of the spout of an oil
can so that the hydraulic liquid reservoir 48 can be filled
with liquid, such as a suitable kind of oil.

Furthermore, the hydraulic liquid reservoir 48 is pro-
vided with a valve mechanism 57 which may be similar
to the well-known air filling valve mechanism used. for
inflating automobile tires, so that a chamber 58 above the
level of the oil in the reservoir, subsequent to the intro-
duction of the oil into the reservoir, may be charged with
such as air under pressure to any desired pressure by con-
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necting a pump or other source of air under

the valve mechanism 57,

Following construction of the hydraulic liquid reservoir
48 in the manner described above, a washer or spring seat
59, shown in FIG. 1, is welded or otherwise secured to
the left-hand end of a metering rod 66§ that appears in
FIGS. 1, 1A and 1B of the drawings. The design. of the
metering rod 68 is configured or contoured to provide a bi-
directional taper thereon, as shown in FIG. 1B; to produce
a substantially rectangular force displacement curve for the
draft gear device action. After the spring seat 59 is welded
to the metering rod 68, a spring .61 is slipped over the
right-hand end of the metering rod 69 and moved in the
direction of the left hand until the left-hand end thereof
rests against the spring seat 59.

Next, a hydraulic orifice in the form of a bushing 62,
shown in FIG. 1B as having at one end a collar 63, is
press-fitted into a bore &4 that extends through a cylindri-
cal member 65 that has a counterbore §6 coaxial with the
bore 64, the diameter of the counterbore 66 being slightly
greater than the diameter of the collar 63 which is disposed
within the counterbore so as to rest against the bottom
thereof. Two diametrically opposite and coaxial counter-
bores 67 of the same diameter as the bores 46 and 47 in
the hydraulic draft gear cylinder 42 are now drilled in
the periphery of the cylindrical member 65.

Subsequent to assembling the bushing 62 to the cylin-
drical member 65 in the manner described above, the right-
hand end of the metering rod 66 is inserted through the
collar end of the bushing 62, it being noted from FIG. 1B
that the inside diameter of the bushing is greater than
the outside diameter of the metering rod thereby providing
an orifice for the flow therethrough of a hydraulic liquid
in a manner hereinafter described in detail. 'The size of
this orifice can be increased by using a metering rod of
smaller diameter or decreased by using a metering rod of
larger diameter to provide an orifice size that corresponds
to the gross weight of the particular car upon which the
draft gear device is used. ‘

After the right-hand end of the metering rod 6 has been
inserted through the bushing 62, a force is next applied to
the cylindrical member 65 by any suitable means to com-
press the spring 61 and move the cylindrical member 65
toward the spring seat 59 (FIG. 1) until a piston 68 having
a central bore 69 can be slipped onto a portion 76 of re-
duced diameter formed on the right-hand end of the meter-
ing rod 690, as shown in FIG. 1B, and moved in the direc-
tion of the left hand until the left-hand face of the piston
68 abuts a shoulder 71 formed on the metering rod 46
at the left-hand end of the portion 7¢ of reduced diameter,
it being understood that an Q-ring seal 72 has been previ-
ously inserted in an internal groove formed in the wall of
the central bore 69. The right-hand face of the piston 68
is provided with a counterbore 73 which is somewhat
larger in diameter than a nut 74 that is now screwed onto
screw threads 75 formed on the right-hand half of the
portion 79 of reduced diameter and tightened by means
of a spanner wrench. The force applied to the cylindrical
member 65 may now be removed whereupon the spring
&2 will be rendered effective to bias the right-hand side of
the cylindrical member 65 against the left-hand face of the
piston 68.

As shown in FIG. 1B of the drawings, the periphery of
the piston 68 is provided with four spaced-apart peripheral
annular grooves, Therefore, prior to placing the piston
€8 in the bore 43 of the hydraulic draft gear cylinder 42,
an O-ring seal 76 is inserted in each of these four periph-
eral annular grooves in the piston.

Subsesquent to securing the piston 68 to the one end
of the metering rod 60 and inserting the Q-ring seals 76
in the grooves in the piston in the manner just explained,
the piston 68 is introduced into the left-hand end of the
bore 43 in the hydraulic draft gear cylinder 42; The
assembly, which includes the piston 68, spring 61, meter-
ing rod 69, spring seat 59, and cylindrical member 65
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6
is then pushed in the direction of the right hand until the
cylindrical member 65 reaches the position in which it i$
shown in FIG. 1B in which the counterbores §7 are in
alignment with the bores 46 and 47 in the hydraulic draft
gear cylinder 42, it being understood that the assembly
may be rotated about the longitudinal axis of the metering
rod €9 to obtain this alignment, if necessary. ‘

With the counterbores 67 in the cylindrical member 65
thus in alighment with the bores 46 and 47 in the hy-
draulic draft gear cylinder 42, a dowel pin 77 is pushed,
or driven if necessary, into each of the bores 46 and 47
and the corresponding counterbore 67 after which the
outer ends of the dowel pins 77 are welded to the hy-
draulic gear cylinder 42, it being noted that the length
of the dowel pins: 77 is less than the combined length
of the bore and counterbore in which they are disposed.
If desired, the bores and counterbores could be screw
threaded and hexagon socket-type set screws used in place
of the dowel pins 77.

As shown in FIG. 1A of the drawings, the left-hand
end of the hydraulic draft gear cylinder 42 is provided
with a counterbore 78 in which is now placed a wiper
or scraper element 79 to prevent the entrance of dust
and dirt.

Subsequent to placing the wiper or scraper element 79
in the counterbore 78, a cup-shaped plunger 80 is pre-
pared to be slidably mounted in the left-hand end of the
bore 43 in the hydraulic draft gear cylinder 42. The
plunger 89 is chrome plated to prevent rusting since its
left-hand end is exposed to the atmosphere. The right-
hand end of the cup-shaped plunger 80 is provided with
a portion 81 of reduced diameter, a part of which is pre-
vided. with external screw threads. A plurality of seg-
ments of high pressure packing 82 is first placed on the
portion 8Y of reduced diameter after which a nut 83 is
screwed onto the threaded end of the cup-shaped plunger
80 to retain the high pressure packing thereon.

To the left of the high pressure packing 82 the plunger
80 is provided with six spaced-apart peripheral annular
iooves in each of which is now inserted an O-ring seal

']:"he cup-shaped plunger 89 is now slipped over the
spring seat 59 (FIG. 1) on the left-hand end of the meter-
ing rod 60 and moved in the direction of the right hand
so that the right-hand end thereof may be introduced into
the bore 43 in the hydraulic draft gear cylinder 42 by
pushing it through the wiper or scraper element 79 car-
ried in the counterbore 78 in the left-hand end of the
hydraulic draft gear cylinder and thereafter moving the
cup-shaped plunger 88 in the direction of the right hand
until the bottom thereof abuts the spring seat 59.

The parts so far assembled include the hydraulic draft
gear cylinder 42 to which has been welded the hydraulic
liquid reservoir 48, the piston 68, the metering rod 60
to the left-hand end of which is welded the spring seat 5%,
the cylindrical member 65 which carries the bushing 62
and which is anchored to the hydraufic draft gear cylin-
der‘ 42 by the dowel pins 77, the plunger 80, and the
spring 61 that is interposed between the spring seat 59
and the collar 63 on the bushing 62 and which, at this
time, is effective to bias the lefi-hand face of the piston
68 against the right-hand end of the cylindrical member
65 so that the piston 68 is in a position to close that end
of the passageways 44 and 45, shown in FIG. 4, that
opens-at the surface of the bore 43 in the hydraulic draft
gear cylinder 42.

In order to move the piston 68 to the position in which
it is shown in FIG. 1B of the drawings in which that end
of the passageways 44 and 45 that opens at the surface
of the bore $3 in the hydraulic draft gear cylinder 42
is uncovered by the piston €8, the parts so. far assembled
are next placed in a jig. This jig may comprise a flat
surface, such as a rectangular platform, having at one
end a vertical stop membeér against which is placed one
end of the assembly which, for example, may be the left-
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hand end of the cup-shaped plunger 80 shown in FIG. 1.
This jig may further comprise a fluid motor secured to
the opposite end of the rectangular platform in such'a
position that the exterior end of a piston rod of the fluid
motor will be moved into abutting relationship with the
end plate 53 of the hydraulic liquid reservoir 48 upon a
small increment of movement of a piston, disposed in
the fluid motor and secured to the interior end of the
piston rod, in response to the supply of fluid under pres-
sure to the fluid motor. If, after the exterior end of the
piston rod of the fluid motor has moved into abutting
contact with the end plate 53 of the assembly now in the
jig, the supply of fluid under pressure to the fluid motor
is continued, this fluid under pressure will be effective
on the piston disposed within the fluid motor to move
this piston and the piston rod secured thereto in the
direction to move the end plate 53 and thereby the hy-
draulic draft gear cylinder 42, cylindrical member &5
and the hydraulic liquid reservoir 48 in the direction of
the left hand, as viewed in FIG. 1B, and relative to the
now stationary piston 68, metering rod 68, and cup-
shaped plunger 8¢ (FIGS. 1 and 1A) until the hydraulic
draft gear cylinder 42, cylindrical member ¢35, and the
hydraulic liquid reservoir 48 are in a position in which
the end of the passageways 44 and 45 that opens at the
wall surface of the bore 43 in the hydraulic draft gear
cylinder 42 are in a position to the left of the left-hand
face of the piston 68, this end of the passageway 44 being
shown in this position in FIG. 1B of the drawings. The
jig may be provided with a suitable limit stop to prevent
further movement of the piston rod of the fluid motor
and thereby the hydraulic draft gear cylinder 42 and
hydraulic liquid reservoir 48.

With. the assembled parts remaining in the jig, the filler
plug 55, shown in FIG. 4, is removed from the tapped
bore 54 by any suitable means, such as a screw driver or
socket wrench. Subsequent to removal of the filler plug
55, the spout of an oil can is inserted through the open-
ing 56 and the tapped bore 54 and a suitable oil poured
into the hydraulic liquid reservoir 48. It will be noted
that the oil thus introduced into the hydraulic liquid reser-
voir 48 will flow through the passageways 44 and 45 to
a chamber 85 formed by the wall of the bore 43 in the
hydraulic draft gear cylinder 42, the left-hand face of
the piston 68, and the right-hand face of the cylindrical
member 65 which carries the bushing 62. Since the
inside diameter of the bushing 62 is greater than the out-
side diameter of the metering rod 6@, the oil supplied to
the chamber 85 will flow therefrom through the bushing
62, which constitutes a hydraulic orifice, to a chamber
86 formed by the wall of the bore 43, the left-hand face
of the cylindrical member 65, and the interior of the
cup-shaped plunger 8¢. Oil is thus added to the cham-
bers 85 and 86 and the hydraulic liquid reservoir 48 un-
til the oil level in the latter is raised to that shown in
FIG. 4, or, in other words, until the oil begins to run
out the tapped bore 54.

Subsequent to filling the chambers 85 and &6 and the
hydraulic liquid reservoir 48 with oil, the filler plug 55
is replaced in the tapped bore 54 and tightened therein.

Thereafter, an air pump or another suitable source of
air under pressure is connected to the valve mechanism
57 and the chamber 58 charged with air under pressure
to a chosen pressure that is less than that required to
move the piston 68 in the direction of the right hand
from the position in which it is shown in FIG. 1B of the
drawings, but great enough to insure that chamber 83
is always maintained full of oil and the level of the oil
in the hydraulic liquid reservoir 48 does not rise above
the level shown in FIG. 4 by flow through the passage-
ways 44 and 45 from the chamber 85 while oil is being
forced from chamber 86 to the chamber 85 at a rate
controlled by the size of hydraulic orifice 62 while the
piston 68 is moving in the direction of the right hand
from the position in which it is shown in FIG. 1B in a
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manner hereinafter described in detail to effect an in-
crease in the pressure of air in an air chamber 87 formed
by the wall of the bore 43, the right-hand face of the pis-
ton 68, and the end plate 53.

The volume of the air chamber 87 may be such as to
provide approximately a ratio of compression of 11 to 1
when the piston 68 makes its maximum stroke in the
direction of the right hand from the position in which it
is shown in FIG. 1B of the drawings.

The assembly may now be removed from the jig since
the oil under pressure in the chambers 85 and 86 will
prevent movement of the piston 68 in the direction of the
left hand, as viewed in FIG. 1B, by the spring 61.

Next, one of a pair of L-shaped rear draft lugs 88 each
having six spaced-apart parallel strengthening ribs 89,
as shown in FIG. 1B of the drawings, is welded to the
vertical inside face of the respective American Associa-
tion of Railroads Z-sections 4¢ and 41 as shown in FIG. 5.

Subsequent to welding the rear draft lugs 88 to the
American Association of Railroads Z-sections 48 and 41,
a follower 88 (FIG. 1), the length of which is substantial-
ly equal to the distance between the vertical inside faces
of the American Association of Railroads Z-sections 49
and 41, is placed in the yoke pocket 1 so that the left-hand
side thereof abuts the boss 16a formed on the right-hand
side of the follower web 16 and the opposite ends thereof
extend an equal distance beyond the walls 2 and 3 of the
draft gear yoke 4,

After the follower 99 has been thus placed in the yoke
pocket 1, the draft gear device including the previously
assembled hydraulic draft gear cylinder 42 and the cylin-
drical member 65 secured thereto, the piston 68 therein,
the metering rod 66 and spring seat 59 secured thereto,
the spring 61, the plunger 80, and the hydraulic liquid
reservoir 48 which is welded to the hydraulic draft gear
cylinder 42, as has been hereinbefore explained, are posi-
tioned in the yoke pockef 1 between the walls 2 and 3
of the draft gear yoke 4 so that the right-hand side of the
end plate 53 abuts the end of the yoke 4 at the right-hand
end of the yoke pocket 1, as shown in FIG. 1B, and the
left-hand end of the plunger 89 abuts the right-hand side
of the follower 90, as shown in FIG. 1 of the drawings,
it being understood that the draft gear device is so located
in the yoke pocket 1 that the longitudinal axis of the
hydraulic draft gear cylinder 42 lies in a vertical plane
that passes through the yoke 4 midway the width of the
walls 2 and 3.

The yoke and draft gear device are now ready to be
placed in the center sill pocket 21. To do so, the hydraulic
liquid reservoir 48 is introduced into the left-hand end
of the center sill pocket 21, it being noted from FIG. 4
that the width of the center sill pocket 21 is slightly greater
than the width of the hydraulic liquid reservoir 48. After
the yoke and draft gear device are introduced into the
left-hand end of the center sill pocket 21, the entire as-
sembly is moved in the direction of the right hand until
the end plate 53 abuts the rear draft gear lugs 88 as
shown in FIG. 5 of the drawings.

Now, while the assembly is supported by any suitable
means, a pair of parallel and identical draft gear carriers
91, which appear in FIGS. 1B and 4, are placed beneath
the yoke 4 and riveted at their opposite ends to feet 92 and
93 of the respective Association of American Railroads
Z-sections 4@ and 41 by rivets 94, After the riveting
operation has been completed, the supporting means may
be removed from beneath the yoke 4 for the yoke 4 will
now be. supported by the draft gear carriers 91.

Following removal of the supporting means from be-
neath the yoke 4, the hereinbefore-mentioned striker 20
is moved from the position in which it was placed, adjacent
the left-hand end of the yoke 4 in the direction of the
right hand, as viewed in FIG. 1, along the yoke 4 until
the right-hand end thereof can be inserted into the left-
hand end of the center sill pocket 21, after which the
striker 20 is pushed into the center sill pocket 21 until
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the striker occupies the position in which it is shown in
FIG. 1, With the striker 20 in this position, it is welded
to the left-hand end of the center sill 22, as indicated by
the reference numeral 95 in FIG. 1. In this position of
the striker 20, the right-hand side of the front draft gear
lugs that are integral therewith abut the respective left-
hand side. of the opposite end portions of ths follower 99.

It will be understood that the center sill 22 constitutes a
part of the body of a railway freight car. according to
standard methods of freight car construction.

In addition to the pair of draft gear carriers 91 shown
in FIG, 1B for supporting the yoke 4 and the draft gear
device carried therein, the yoke 4 is also supported by a
center plate adapter 96 shown in FIG. 1A. The lower
face of the center plate adapter 96 has welded thereto a
standard body center plate 87. The center plate adapter
96 is provided with a bore 98 that is coaxial with a bore
99 of equal diameter in the standard body center plate
97 and a coaxial counterbore 182. Subsequent to weld-
ing the center plate adapter 96 to the standard body center
plate 97, a center pin 101 is inserted into the coaxial bores
98 and 99 so that a cylindrical head 162 formed on the
upper end of the center pin 101 is disposed within the
counterbore 100, it being understood that the thickness
of the head 162 does not exceed the depth of the counter-
bore 160.

After the center pin 161 has been inserted into the bores
98 and 99, as just explained, the center plate adapter 56
is placed beneath the yoke 4 in the position along the
Jength thereof in which the center plate adapter 9§ is
shown in FIG. 1A. Thereafter; the opposite ends (not
shown) of the center plate adapter 96 are riveted to the
feet 92 and 93 of the respective Association of American
Railroads Z-sections 40 and 41 by rivets (not shown).

A car truck bolster 103 is provided with a truck center
plate 184 that is cast integral with the top side of the
bolster and has a central bore 185 in which is received the
center pin 181, The truck center plate 184 is further pro-
vided with a cylindrical recess or groove 186 concentric
with the bore 105 in which groove is received the standard
body center plate 97 whereby the car bedy, of which the
center sill 22 is a part, is supported on the car truck
bolster 103. This construction allows the car truck to
turn freely under the car.

Operation

It should be noted that for the same length of stroke,
the capacity of the draft gear device of the present inven-
tion to absorb the kinetic energy of a moving railway
vehicle, in either buff or draft, is the same. So long as
the kinetic energy developed as the result of a buff or a
draft impact imparted by each to the other of twe ad-
jacent railway car couplers upon the colliding -of the two
cars carrying these couplers does not exceed the capacity
or the amount of kinetic energy for which the draft gear
was designed to absorb by more than a certain amount,
the stress induced in the couplers and the various paris
constituting the bodies of the cars will be limited to a
value below or not in excess of the elastic limit of the
materials of which the car couplers and car bodies are
censtructed.

It should be understood that, in draft, kinetic energy is
transmitted from the car coupler through the shank pin,
the draft gear yoke, the draft gear device and the front
dragt lugs to the center sill and car body, and, in buff,
kinetic energy is transmitted from the car coupler through
the draft gear yoke, the draft gear device and the rear
draft Iugs to the center sill and car body.

(@) Buff impact—car detached for humping

When a freight car is detached from a train for hump-
ing operations in a railway classification yard, fluid un-
der pressure is completely vented from the brake pipe
39 to atmosphere. Consequently, the chamber 33 (FIG.
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1) in the interlock cylinder casing 23 is likewise vented
to the atmosphere via short pipe or nipple 35, vented
type cut-out cock 36, pipe 38, and the brake pipe 39 ex-
tending from end to end of the freight car, it being un-
derstood that the handle 37 of the cut-out cock 36 oc-
cupies the position in which it is shown in FIGS. 1 and 2,
in:which position a communication is established between
the short pipe or nipple 35 and the pipe 38. Upon com-
pletely venting the fluid under pressure from the cham-
ber 33; the spring.27 is rendered effective to move the
piston 26 and piston rod 29 to the position in which they
are shown in FIG. 1, in which the upper end of the pis-
ton rod 29 is completely withdrawn from the elongated
slot 19 in the draft gear yoke 4.

Now let it be supposed that the detached car, while
traveling along a track in the classification yard at soms
slow speed such as, for example, fourteen miles per hour,
collides with a standing car or string of cars on this track,
This moving car has a certain amount of kinetic energy.
As the couplers on the adjacent ends of the moving car
and the standing car come into contact, each coupler im-
parts an impact to the other, the impact imparted to each
coupler by the other being the same. These couplers op-
erate. automatically at this time to couple the two cars
together. :

Let it be assumed that the hollow shank 6 shown in
FIG. 1 of the drawings is the shank of the car coupler
on a standing.car that is struck by the moving car. There-
fore, upon collision of the moving car with the standing
car seme of the kinetic energy of the moving car is trans-
mitted from the coupler on the moving car through the
hollow shank é and shank contact web § shown in FIG.
1 to the draft gear yoke 4, it being understood that the
direction of the blow imparted as a result of this impact .
acts in the direction of the right hand, as viewed in FIGS.
1, 1A and 1B of the drawings. Consequently, the draft
gear yoke 4 will be moved in the direction of the right
hand relative to the center sill 22 as the result of the moy-
ing car striking the standing car.

As shown in FIG. 5 of the drawings, the right-hand
side of the opposite end portions of the end plate 53 that
extend beyond the opposite sides of the draft gear yoke
4 normally abut ‘the respective rear draft lugs 88 that
are welded to the center sill 22, as hereinbefore men-
tioned. Therefore, the hydraulic draft gear cylinder 42,
which has the cylindrical member 65 secured therein by
the dowel pins 77, and the hydraulic liquid reservoir 48
are prevented from moving in the direction of the right
hand, relative to the center sill 22, upon movement of
the draft gear yoke 4 in this direction since the hydraulic
draft gear cylinder 42 and the reservoir 48 are welded
to the end plate 53, as hereinbefore mentioned.

The movement of the draft gear yoke 4 in the direction
of the right hand, as viewed in the drawings, is trans-
mitted through the follower web 16 and boss 16a (FIG.
1) which are integral with the yoke 4 to the follower 99
and thence to the plunger 89. The cup-shaped plunger
80 extends telescopically into the left-hand end of the
hydraulic draft gear cylinder 42, which is now stationary
relative to the center sill 22, and abuts the left-hand end
of the metering rod 60 as shown in FIG. 1. Since the pis-
ton 68 is secured to the right-hand end of the metering
rod 66 as shown in FIG. 1B, it will be apparent that as
the draft gear yoke 4 is moved in the direction of the
right hand, the follower 80, plunger 86, metering rod 69
anq piston 68 are moved therewith against the yielding
resistance of the spring 61, and with respect to the now
stationary hydraulic draft gear cylinder 42 and the Cy-
lindrical member 65 anchored thereto.

This movement of the plunger 80, metering rod 69 and
the piston 68 is effective to simultaneously increase the
volume of the chamber 85 and decrease the volume of
the chambers 86 and 87. As the plunger 8¢ is thus moved
in the direction of the right hand, it is effective to force
the-oil in the chamber 86 to flow through the orifice con-
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stituted by the bushing 62 through which the metering
rod 60 extends to the chamber 85.
" 1t is apparent from FIG. 1B that the oil flow initiated
by movement of the plunger 80 in the direction of the
right hand is from the high pressure chamber 86 through
the orifice constituted by the bushing 62 and metering rod
60 and into the chamber 85, the volume of which is in-
creasing at the same rate as the volume of the chamber
86 1is decreasing.

The oil flow through the orifice is at a relatively high
velocity and creates great turbulence in the chamber 85.
This great turbulence is caused at least in part by the
high velocity oil impinging directly against the left-hand
face of the. piston 68, and is responsible for dissipation
of much of the kinetic energy of the oil in the form of
heat. It will be understood that as the piston 68 moves
in the direction of the right hand from the position in
which it is shown in FIG. 1B, the effect of the impinge-
ment of the oil on this piston decreases.

Movement of the piston 68 in the direction of the right
hand, as viewed in FIG. 1B, is effective to decrease the
volume of the chamber 87 and increase the pressure of
the air in this chamber. As is well known, the com-
pression of air from a lower pressure to a higher pressure
by effecting a reduction of the volume of the air requires
energy. Consequently, the compression of the air in the
chamber 87 absorbs some of the kinetic energy trans-
mitted to the car coupler, shank 6 and yoke 4 by the
moving car striking the stationary car, it being under-
stood that this kinetic enmergy is changed to potential
energy and stored in the air under pressure in chamber 87.

Compressing the spring 61 as the plunger 80 moves in
the direction of the right hand requires the absorption
of some of the kinetic energy transmitted by the moving
car, it being understood that this kinetic energy is changed
to potential energy and stored in the spring 61.

Furthermore, the friction of the draft gear yoke 4 and
the other moving parts is effective to dissipate or absorb
some of this kinetic energy. Therefore, all the kinetic
energy transmitted to the car coupler and shank 6 on each
of the two colliding cars, with the exception of the po-
tential energy stored in the springs 61 and in the air un-
der pressure in the chambers 87, is dissipated in the form
of heat by the passing of the oil through the orifices, the
turbulence in the chambers 85, and the friction of the
various parts of the draft gear devices, or is transferred
as kinetic energy via the end plates 53 and rear draft
logs 88 to the center sill 22 of the respective car with its
load carried in the body thereof, of which the respective
center sill is a part.

The standard coupler used on freight cars is designed
to withstand a predetermined buff or compression impact
blow without inducing a stress therein that exceeds the
elastic limit of the steel, of which the coupler is con-
structed. In order that the buff stress established by the
impact of the two colliding cars is maintained constant
during the time required for the plunger 80, metering rod
69 and the piston 68 to travel their maximum length of
stroke in the bore 43 of the hydraulic draft gear cylinder
42, the area of the orifice provided by the bushing 62 and
metering rod 69 must be varied so as to provide or main-
tain a constant oil pressure in chamber 86, which constant
pressure establishes a corresponding constant force that
must not exceed the allowable force that can be trans-
mitted through the hydraulic draft gear cylinder 42 and
the hydraulic liquid reservoir 48 to the rear draft gear
lugs 88 and thence to the center sill 22 and car body
integral therewith without inflicting damage to the lading
carried by the car.

As the plunger 80 moves in the direction of the right
hand into the bore 43 of the hydraulic draft gear cylin-
der 42 from the position in which it is shown in FIGS. 1
and 1A at an initial velocity corresponding to the degree
of the impact blow on the car coupler as the result of the
‘collision of the moving car with the standing car or cars,
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the pressure of the oil in the chamber &6 is increased at a
rapid rate due to the combined effect of the inertia of the
oil in this chamber and the limited area of the orifice
provided by the bushing 62 and metering rod 60, through
which the oil flows from chamber 86 to chamber 85. In
order that the force developed by the increase of the
pressure of the oil in the chamber 86 be limited to and
thereafter maintained at a value which will not induce a
stress in either the coupler or car body in excess of the
elastic limit, the orifice area must be rapidly increased
subsequent to the metering rod 68 moving in the direction
of the right hand the distance a indicated in FIG. 1B, in
which distance the pressure developed in the chamber 86
is increased to a value somewhat less than that required
to induce a stress in either the coupler or car body equal
to the elastic limit.

This rapid increase of orifice area is provided, for
example, by forming or machining a first taper on the
metering rod 6¢ having the length b shown in FIG. 1B.
The length b is the distance that the metering rod 60 must
travel after traveling the distance 4 to reduce the rate of
build-up of pressure in chamber 86 to zero and thereby
establish that pressure in the chamber 86 which will
induce a stress in either the coupler or car body slightly
less than the elastic limit.

In order to maintain the pressure thus established in the
chamber 86 as the plunger 89, metering rod 68 and piston
63 continue to move in the direction of the right hand a
distance ¢ shown in FIGS. 1A and 1B, the metering rod
69 must be tapered this distance ¢, the direction of the
taper ¢ being opposite the direction of the taper b. It
will be apparent that as the tapered portion ¢ of the meter-
ing rod 69 passes through the bushing 62, the area of the
orifice is decreased at a rate corresponding to the angle of
the taper ¢. Furthermore, it will be understood that the
initial velocity of the plunger 86, the metering rod 60 and
piston 68 has been reduced as they moved in the direction
of the right hand, as part of the kinetic energy of the
striking car is absorbed in the manner hereinbefore de-
scribed. Therefore, in order to maintain a constant pres-
sure in the chamber 86 as the plunger 80 and metering
rod 60 move in the direction of the right hand with a con-
stantly decreasing velocity, the area of the orifice provided
by bushing 62 and the metering rod 68 must be decreased
at a certain corresponding constant rate. Consequently,
by providing that the direction of the taper c is opposite
the direction of the taper b, this requirement that the ori-
fice area be constantly decreased at this certain constant
rate is insured.

The metering rod 69 is provided at the left-hand end of
the tapered portion ¢ with a portion d (FIG. 1A) having
an angle of taper greater than the angle of taper of the
portion ¢ to insure that the pressure in the chamber 86
does not rapidly decrease as this portion d of the meter-
ing rod 60 begins to move into the orifice bushing 62,
since, at this time, the velocity of the metering rod 60
relative to the bushing is approaching zero. Adjacent to
the tapered portion d is a portion e of constant diameter
that provides an orifice of minimum area as this portion e
passes into the left-hand end of the bushing 62. This
orifice of minimum area insures that the rate of decrease
in the pressure in the chamber 86 is minimized as the
plunger 8@, metering rod 60 and piston 68 reach the end
of their stroke,

The contour of the metering rod 60 provided by the
portions d and e insures that damage to the draft gear
device and car body is minimized in the event that the
kinetic energy of the striking car is in excess of the
capacity of the draft gear device to absorb kinetic energy,
for this increase in kinetic energy is effective to increase
the pressure of the oil in the chamber 86 to a maximum
value as the portion d travels through the bushing 62 and
then decreases to a certain value as the portion e of con-
stant diameter enters the left-hand end -of the bushing 62

.
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as the plunger 80, metering rod:60 and: piston. 68 reach
the'end of-their stroke;

The pressure established in:the chamber '86:in response
to the plunger 89, metering rod 60.and piston 68:traveling
in the direction of the right:hand through their full length
of ‘stroke constitutes: a-hydraulic head of oil for forcing
the oil from the chamber 86 through the orifice to: the
chamber 85.

The general equation for the: velocity:of spouting liquid
is V=</2gH, where V=theoretical -velocity in feet per
second, g=acceleration of gravity in feet-per second, and
H=head of liquid in feet.  The discharge from an ori-
fice in cubic feet'per second-is-equal-to the product-of the
actual velocity-and the area of thejet. - -(The above equa-
tions' are: from section 2; page 07 of Eleventh Edition,
VolumeTI, Kent’s Mechanical Engineer’s Handbook.)

The total quantity-Q of oil discharged from the orifice
may be expressed by the equation Q=vt, where v repre-
sents the discharge in' cubic feet per-second and:? the time
in' seconds that the-discharge through- the orifice con-
tinues.

From the above equations-it is apparent that the total
quantity of oil-discharged-from-the chamber-86 through
the orifice to the chamber-85 is-dependent on the pressure
in thechamber 86 and: thelength of time required for the
plunger 80; meteringrod 60 and-piston 68 to travel the full
Tength of their stroke.- This time can be greatly increased
if the length of stroke.of these elements is, for example, 30
inches instead of 253 inches, which is the length of travel
of a standard friction'draft gear device.

Increasing the length of stroke of :the piston corre-
spondingly requires-an increase in‘the length of air cham-
ber 87. It follows, therefore, that as the length of the air
chamber 87 and the length of the stroke of the piston 68
are increased, the amount of kinetic energy absorbed or
changed into potential energy and stored in the air under
pressure in the chamber 87 is-accordingly increased.

The amount of kinetic energy absorbed may be ex-
pressed mathematically in-manner well known to those
skilled in the art by use of the general équation for kinet-
ic energy:

_mv?_ m(at)?

T T2
where m=mass=weight-g; v=velocity in feet per sec-
ond; a=acceleration in feet per second per second; t=time
in seconds.

Reference may be had to The American - Society of
Mechanical Engineers Paper No. 61-WA-256 covering
The Design of Cushioning -Gears for Rail-Car Applica-
tions by Robert L. Hassenauer and ‘George E. Novak
presented at the Winter Annual Meeting in New York,
New York, November 26-December 1, 1961, for a fuller
explanation of the theory of an air-oil cushioning draft
gear and for a method of calculating the relative accelera-

tion between 2 rail car and its lading occurring as the re-

sult of a moving car striking a stationary car or string of
‘cars. ‘ ‘
From the above-mentioned equation for kinetic energy,
g m(at)?

‘ E= 2
it ‘will be “appreciated that by increasing the length of
stroke of the plunger 89, metering rod 6¢ and piston 68
from, for-example, 256 inches to, for example, 30 inches,
the time required for the oil to be forced from the cham-
ber ‘86 through the orifice to ‘the chamber 85 is accord-
ingly increased and this increase in time-is effective to
increase the kinetic energy dissipated by the flow of the
oil through the orifice in accordance with the square of
the time required for this flow since

m(at)?
E’“——_‘z,

as stated above.
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The impact blow delivered to the car coupler and
shank. 6.of the standing car, as the result of the moving
car traveling at a speed of, for example, fourteen miles
per hour, colliding with the standing car, is effective to
move the shank 6, draft gear yoke 4, follower $2, plunger
80, metering rod 68 and piston 68 in the direction of the
right hand, as viewed in.the drawings, relative to the
hydraulic draft gear cylinder 42, hydraulic liquid reservoir
48 and rear draft gear lugs 88 until the right-hand side
of the follower 90 comes into contact with the left-hand
end of the hydraulic draft gear cylinder 42. The move-
ment of the plunger 8¢ into the hydraulic draft gear cy-
linder 42 is effective to cause absorption of some of the
kinetic energy of the moving car by forcing the oil from
the chamber 86 through the orifice bushing 62 to the
chamber 85 in the manner hereinbefore described. This
movement of the plunger 890 is effective to compress the
spring 61, which compression- also absorbs some of the
kinetic energy of the moving car. Furthermore, the fric-
tion of the parts of the draft gear device and the com-
pression of the air in the chamber 87 are effective to
absorb some of the kinetic energy of the moving car.
The remaining kinetic energy of the moving car is trans-
mitted to the rear draft lugs 88 and thence to the center
sill 22-to which the rear draft lugs 88 are welded and
upon which is supported the body of the freight car and
the lading carried in this body. This remaining kinetic
energy that is thus transmitted to the center sill 22 and
the car body of the standing car is effective to move the
standing car or string of standing cars if one or more cars
are coupled to the struck car, provided this remaining
kinetic energy is great enough to overcome the inertia
of the standing car or cars.

From the foregoing, it is apparent that the draft gear
device shown in FIGS. 1, 1B, 2, 3 and 4 is effective to
dissipate as heat a portion of the kinetic energy of a mov-
ing- freight car upon the moving car striking a standing
car or string of cars by forcing liquid from the chamber
86 through a choke to the chamber 85, that another por-
tion of this kinetic energy is stored as potential energy in
the spring 6%, that still another portion of this kinetic

«energy is stored as potential energy in the air under pres-

sure in the chamber 87, and that the remainder of this
Kkinetic energy is transferred via the end plate 53 and rear
draft lugs 88 to the center sill 22 of the respective car to
impart movement to-the standing car or string of stand-
ing. cars, if one or miore cars are coupled to the struck
car, provided this remaining kinetic energy is great enough
to-overcome the inertia of the standing car or cars. If
this remainder of kinetic energy is of sufficient magnitude
to overcome the inertia of the standing car or cars and
impart movement thereo, this movement effects a relative
:acceleration between each car and the lading in that car.

It is apparent, therefore, that by increasing the amount
of kinetic energy absorbed by the draft gear device and
stored as potential energy in the draft gear device, the
amount of kinetic energy remaining to impart movement
to the struck car or string of cars and effect a relative ac-
celeration between: each car and the lading in the re-
spective car is. correspondingly decreased. It therefore,
follows that a reduction in the amount of kinetic energy
imparted to the struck car or string of cars likewise re-
duces the magnitude of the relative acceleration between
each respective .car ‘and the lading in the car. Remem-
bering that force is equal to- the product of mass
(weight-+32.174 feet per second per second) and ac-

-celeration, it will be apparent that a reduction in the

magnitude of the relative acceleration between the car
and -the lading 'in-the car correspondingly reduces the
force of impact of the lading in a standing car with the
end of ‘this car when a moving car strikes the standing
car.” This reduction in the force of impact of the lading
with the end of the car lessens the likelihood of damage
to the lading. Accordingly, the purpose of providing
2 long travel for the piston 68 of the draft gear of the
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present invention is to reduce the force of impact on the
lading carried in the car equipped with this draft gear,
it being understood from the foregoing that, since Kinetic
energy

_mf{at)?
E= 2

an increase in the travel of piston 68 increases the value
of ¢t in this equation and therefore the amount of kinetic
energy absorbed by the draft gear.

If the amount of kinetic energy transmitted to the
struck car or string of cars is great enough to overcome
the inertia of the struck car or string of cars, the struck
car or string of cars will move, it being understood that
the couplers on the striking car and struck car operate
at the time of impact to couple these cars. Subsequent
to this coupling operation, the potential emergy stored
in the springs 61 and the air under pressure in the cham-
bers 87 begin to re-expand upon the velocity of the two
cars reaching the same value, This re-expansion is effec-
tive to restore the various parts of the draft gear devices
on-the cars to the position they occupied prior to the
striking car colliding with the struck car or string of cars.

(b) Draft impact—Car coupled in a train

When a car is coupled in a train, the brake pipe hose
at each end of the car is coupled to the brake pipe hose
on the adjacent end of the respective adjacent car in the
train. Subsequent to coupling a car in a train, the brake
pipe angle cocks at each end of the car are opened so
that the entire train brake pipe may be fully charged to
the normal pressure carried in the train brake pipe.
Assuming that the handle 37 of the cut-out cock 36 on
the car that has been coupled in the train occupies the
position in which it is shown in FIG. 1 of the drawings,
in which position it establishes a communication between
the pipe 38 and the short pipe or nipple 35, fluid under
pressure will flow from the brake pipe 39 via pipe 38,
cut-out cock 36, and the short pipe or nipple 35 to the
pressure chamber 33 below the packing cup 30, Fluid
under pressure thus supplied to the pressure chamber 33
is effective to move the piston 26 and piston rod 29 up-
ward from the position in which they are shown in FIG.
1 against the yielding resistance of the spring 27 until the
upper end of the piston rod 29 is disposed within the
elongated slot 19 as indicated by the broken line in
FIG. 1.

While the upper end of the piston rod 29 is disposed
in the elongated slot 19, the travel of the draft gear yoke
4 and likewise the car coupler in buff and in draft will
be retricted or reduced to the distances indicated by the
corresponding legends shown in FIG. 1.

Now let it be supposed that the train is standing and
the engineer desires to start the train. To do so, he
moves the controller handle from idle position to a power
position, This effects the supply of power to the driving
wheels of the locomotive to start the locomotive from a
stopped position. The injtial movement of the locomo-
tive is transmitted from the coupler at the train end of
the locomotive to the coupler at the locomotive end of
the first car in the train. Now let it be further supposed
that the hollow shank 6 shown in FIG. 1 of the drawings
is the shank of the coupler at the locomotive end of the
first car in the train. Therefore, the initial movement
of the locomotive is effective to exert a pull or jerk and
thereby establish a force that acts in the direction of the
left hand on the hollow shank 6 shown in FIG. 1. This
force acting on the hollow shank 6 is transmitted through
the boss 9 on wall 7 that closes the right-hand end of
the hollow shank 6 to the shank pin 10. Since the shank
.pin 10 extends through the holes 11 (FIG. 3) in the draft
gear yoke 4, the shank pin 10 is effective to transmit the
force exerted by the locomotive to the draft gear yoke
4. As shown in FIG. 1B, the right-hand end wall of
the draft gear yoke pocket 1 abuis the right-hand face
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of the end plate 53. Therefore, the pull on the draft gear
yoke 4 in the direction of the left hand will be transmitted
through the end plate 53 to the right-hand end of the
hydraulic draft gear cylinder 42 since the end plate 53
is welded to this end of the cylinder.

The left-hand side of the opposite end portions of the
follower 90 (FIG. 1) that extend beyond the opposite
sides of the draft gear yoke 4 normally abut, respec-
tively, the right-hand side of the front draft gear lugs
that are integral with the striker 20, as hereinbefore ex-
plained. Furthermore, the right-hand side of the center
portion of the follower 90 normally abuts the left-hand
end of the plunger 80 as shown in FIG. 1. Therefore,
upon movement of the draft gear yoke 4, end plate 53
and hydraulic draft gear cylinder 42-in the direction of
the left hand in response to the pull in this direction
exerted by the locomotive on the hollow shank 6 of the
car coupler, the cup-shaped plunger 88 is prevented from
moving in this direction. Since the cup-shaped plunger
89 abuts the left-hand end of the metering rod 60 and
the right-hand end of the metering rod 69 has the piston
68 secured thereto, it will be apparent that the metering
rod 60 and the piston 68 are likewise prevented from
moving in the direction of the left hand. Accordingly,
it will be apparent that as the draft gear yoke 4 is moved
in the direction of the left hand, the end plate 53, hydrau-
lic draft gear cylinder 42, and the hydraulic liquid res-
ervoir 48 which is welded to the cylinder 42 are moved
therewith against the yielding resistance of the spring 61,
and with respect to the piston 68, metering rod 60 and
cup-shaped plunger 80, to simultaneously increase the
volume of the chamber 85 and decrease the volume of
the chambers 86 and 87. As this movement continues
in the direction of the left hand, it is effective to force
the oil in the chamber 86 to flow at a relatively high

‘velocity through the orifice constituted by the bushing

62 through which the metering rod 60 extends to the
chamber 85 to dissipate kinetic energy in the manner
hereinbefore explained.

Movement of the hydraulic draft gear cylinder 42 in
the direction of the left hand relative to the piston 68 is
effective to decrease the volume of chamber 87 and in-
crease the pressure of the air in this chamber to absorb
a part of the kinetic energy transmitted by the pull or
jerk of the locomotive to the car coupler, it being under-
stood that this kinetic energy is changed or converted to
potential energy and stored in the air under pressure in
the chamber 87.

The compression of the spring 61 as the hydraulic draft
gear cylinder 42 moves in the direction of the left hand
is effective to change or convert a part of the kinetic
energy resulting from the jerk exerted by the locomotive
on the car coupler into potential energy and store it in
spring 61,

Furthermore, the friction of the draft gear yoke 4 and
the other moving parts of the mechanism are effective to
dissipate or absorb some of this kinetic energy. There-
fore, all of the kinetic energy transmitted to the coupler
and its shank on the train end of the locomotive and the
coupler and its shank on the locomotive end of the first
car in the train, with the exception of the potential energy
stored in the springs 61 and the air under pressure in the
chambers 87, is dissipated in the form of heat in the
manner hereinbefore explained, or is transferred as kinetic
energy to the locomotive frame and, via the cup-shaped
plunger 80 and follower 90, to the front draft lugs which
are integral with the striker 20 that is welded to the center
sill 22 of the first car in the train.

The jerk delivered to the car coupler and shank 6 of
the first car in the train as the result of the initial move-
ment of the locomotive is effective to move the shank
6, draft gear yoke 4 and hydraulic draft gear cylinder
42 in the direction of the left hand, as viewed in the
drawings, relative to the center sill 22, striker 20 and
front draft lugs formed integral therewith, follower 90,
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cup-shaped - plunger 80, metering rod 60 and piston 68
until the left-hand face of the follower web 16, which is
an integral part of the draft gear yoke 4, comes into con-
tact with the piston rod 29 which, as hereinbefore stated,
is now disposed in the elongated slot 19 (FIG. 1) in the
bottom of the chamber 18.

The remaining kinetic energy résulting from the jerk
exerted on the hollow shank 6 of the coupler on that end of
the first car adjacent the train end of the locomotive is
transmitted through the piston rod 29, piston 26, interlock
cylinder 23, and the striker 28, which is integral with the
interlock cylinder 23, to the center sill 22, This remain-
ing kinetic energy that is not absorbed by, the hydraulic
draft gear device but is transmitted to the center sill 22
and car body of the first car in the train is effective to
move this car from its standing position in the same direc-
tion as the initial movement of the locomotive. This
movement of the first car in the train effects a relative
acceleration between the body of the first car and the lad-
ing therein.

Since the piston rod 29 is now disposed in the elongated
slot 19 as hereinbefore explained, the draft gear travel
in draft as a result of the initial movement of the loce-
motive is considerably less (23" instead of 30’} than
the draft gear travel in buff as the result of a car being
humped colliding with a standing car or string of cars.
Accordingly, the amount of kinetic energy absorbed by
and stored as potential energy in the draft gear device is
correspondingly less. However, it must be remembered
that the kinetic energy transmitted to the car coupler as a
result of the initial movement of the locomotive is con-
siderably less than the kinetic energy tramsmitted to the
car coupler as the result of a moving car in a hump yard
colliding with a standing car or string of cars.

When a brake application is effected on a train, the
brakes on the cars adjacent the locomotive apply prior to
the brakes on the cars farther back in the train, as is
well known to those skilled in the art. Therefore, each
car farther back in the train than the car adjacent the
locomotive tends to overtake or rum into the car ahead.
This movement of one car relative to the adjacent car
ahead causes the car coupler on each respective car to
operate in buff. The buff operation of the draft gear de-
vice gear associated with the car coupler of each car is the
same as has been hereinbefore described in detail in con-
nection with a moving car striking a standing car or string
of cars in a humping operation except that the exterior
end of the piston rod 29 on each car is nmow disposed
in the corresponding elongated slot 19 to reduce the buff
travel from maximum buff travel to an amount indi-
cated by the legend “Buff Travel” in FIG. 1, it being
noted that this is the same as the amount of draft travel.

If, for any reason, it is desired that the draft gear
device of a car coupled into a train have a buff travel and
a draft travel that is the same as the buff travel while
the car is detached from a train for humping operation
in a railroad classification yard, the handle 37 of the cut«
out cock 36 is turned from the position in which it is
shown in FIG. 1 to the position indicated by the broken
line 37a in FIG. 1 to close communication between the
brake pipe 38 and the pressure chamber 33 and vent this
chamber to atmosphere. When the pressure chamber
33 is thus vented, the spring 27 is rendered effective to
move the piston rod 29 and piston 26 to the position
shown in FIG. 1. While the piston rod 29 and piston 26
occupy the position shown in FIG. 1, the draft gear device
will operate in buff in the manner hereinbefore described
in detail in connection with a humping operation.

The draft gear will operate in draft in the manner here-
inbefore described, except movement of the draft gear
yoke 4 in the direction of the left hand is not limited
by the follower web 16 coming into contact with the pis-
ton rod 29 but will continue in the direction of the left
hand until the left-hand end of the hydraulic draft gear
cylinder 42 abuts the right-hand side of the follower 99.
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This increase in the draft gear travel provides a cor-
responding increase in the amount of kinetic energy that
the draft gear can absorb in draft.

The operation of the draft gear devices associated with
the car couplers at the adjacent ends of any two coupled
cars in a train is the same as the operation of the draft
gear device associated with the coupler at the train end
of the locomotive and the draft gear device associated
with the coupler at the locomotive end of the first car in
the train. Therefore, a detailed description of the operas
tion of the draft gears associated with the car couplers at
the respective adjacent ends of two coupled cars is not
deemed necessary.

Description—Figs, 6 and 7

According to a second embodiment of the invention,
two coaxial and oppositely arranged interlock cylinder
casings £67 and 168, which are shown in detail in FIG. 7,
replace the single interlock cylinder casing 23 shown in
FIG. 1 to provide a draft gear device that functions sub-
stantially the same as the draft gear device shown in
FIGS. 1, 1A, 1B, 2, 3, 4 and 5, it being understood that
FIG. 6, FiG. 1A and FIG. 1B when taken together such
that the right-hand edge of FIG. 6 is matched with the left-
hand edge of FIG. 1A and the right-hand edge of FIG.
1A is matched with the left-hand edge of FIG. 1B consti-
tutes an elevational sectional view of a hydraulic draft
gear device constructed in accordance with this second
embodiment of the invention. Accordingly, like refer-
ence numerals have been used to designate the structure
shown in FIGS. 6 and 7 which is identical with that shown
in FIG. 1. Only such features of the structure and opera-
tion of the embodiment of FIGS. 6 and 7 which differ
from that of the embodiment of FIG. 1, FIG. 1A, FIG.
1B, FIG. 2, FIG. 3, FIG. 4 and FIG. 5 will be herein-
after described.

According to the embodiment of the invention shown
in FIGS. 6 and 7, the two interlock cylinder casings 107
and 168 are respectively welded or otherwise secured to
the outside vertical faces of the American Association of
Railroad Z-sections 46 and 41, adjacent the left-hand
end thereof.

In assembling the draft gear device shown in FIGS. 6
and 7, after the hollow shank 6 of the car coupler has
been secured to the draft gear yoke 4 by the shank pia
16, as shown in FIGS. 1 and 3, a hollow box-like striker
109 that differs somewhat from the striker 20, shown in
FIG. 1, is slipped over the right-hand end of the draft
gear yoke 4 and moved in the direction of the left hand
until the left-hand end of the striker is substantially in
alingment with the left-hand end of the draft gear yoke 4
and allowed to rest in this position until the draft gear
device is assembled in the manner hereinbefore explained
in connection with the first embodiment of the invention.
Subsequent -to assembling the draft gear device, the
striker 109 is moved from the position in which it was
placed in the direction of the right hand, as viewed in
FIGS:. 6 and 7, along the yoke 4 until the right-hand end
thereof can be inserted into the left-hand end of the cen-
ter sill pocket 21 after which the striker 109 is pushed
into the center sill pocket until it occupies the position
in which it is shown in FIGS. 6 and 7. With the striker
199 in this position, it is welded to the left-hand end of
the center sill 22 and to the interlock cylinder casings
167 and 198, as indicated in FIGS. 6 and 7.

As shown in FIG. 7, the hollow box-like striker 109
is provided with two spaced-apart vertical parallel walls
116 and 111, Formed respectively on the adjacent sides
of the walls 110 and 111 are oppositely extending bosses
112 and 113 which are arranged coaxial with the interlock
cylinder casings 107 and 108. The bosses 112 and 113 are
provided respectively with bores 114 and 115 of equal
diameter that are coaxial with bores 126 and 117 of the
same diameter provided respectively in the spaced-apart
vertical walls of the American Association of Railroads
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Z-sections 40 and 41. It will be noted that the centers
of the cylinder casings 167 and 108 and the bores 114,
115, 116 and 117 lie on a horizontal axis that is per-
pendicular to and intersects the horizontal longitudinal
axis of the draft gear yoke 4.

The interlock cylinder casings 107 and 168 are pro-
vided respsctively with bores 118 and 119 in which are
respectively slidably mounted fluid pressure actuated
pistons 126 and 121.

Release  springs 122 and 123 are respectively inter-
posed between the respective pistons 129 and 121 and the
outside vertical face of the respective American Associa-
tion of Railroads Z-sections 40 and 41. These springs
serve to yieldingly bias the pistons 128 and 121 and piston
rods 124 and 125 respectively formed integral therewith
to the position in which they are shown in FIG. 7.

Two packing cups 126 and 127 of the snap-on type are
secured to the respective pressure faces of the pistons 120
and 121 and cooperate respectively with pressure heads
128 and 129 secured to the respective interlock cylinder
casings 187 and 168 by any suitable means (not shown)
to form respectively pressure chambers 138 and 131 to
each of which chambers fluid under pressure may be sup-
plied from the brake pipe on the car in the same manner
as explained in connection with the pressure chamber 33
shown in FIG. 1 of the drawings.

As shown in FIG. 7, the striker 189 is provided with
a pair of front draft gear lugs 132 that are formed integral
therewith. While the yoke 4 and the draft gear device
carried therein occupy their normal position, the right-
hand side of the front draft gear lugs 132 abut the re-
spective left-hand side of the opposite end portions of
the follower 99, as shown in FIG. 7.

The draft gear devices shown in FIGS. 1 to 5 inclusive

and in FIGS. 6 and 7 are identical in construction, except &

as pointed out above.

The operation of the draft gear devices shown in FIGS.
1 to 5 inclusive and in FIGS. 6 and 7 is identical, except
that when the brake pipe on the car provided with the
draft gear device shown in FIGS. 7 and 8 is charged,
finid under pressure is simultaneously supplied to the
pressure chambers 130 and 131 whereupon the corre-
sponding pistons 128 and 121 move in opposite directions
against the yielding resistance of the respective springs
122 and 123 until the outer ends of the respective piston
rods 124 and 125 are disposed witkin the corresponding
parallel spaced-apart rectangular openings 19z in the draft
gear yoke 4 to limit the movement of the yoke 4 and
draft gear device carried therein in either direction from
the position in which the yoke 4 is shown in FIGS. 6 and 7.

Description—FIGS. 8, 84, 8B and 9

In FIGS. 8, 8A, 8B and 9 is shown a variable travel
cushioned draft gear device constructed in accordance
with a third embodiment of the invention.
gear device is suitable for use with a horizontal type
of draft gear yoke such as that shown on page 656 of
Car Builder’s Cyclopedia, 21st edition, published in 1961
by Simmons-Boardman Publishing Corporation.

As shown in FIG. 9 of the drawings and also on the
above-mentioned page 656, a draft gear device is carried
in an elongated yoke pocket 133 formed between paraliel
spaced-apart inside surfaces 134 and 135 on the side walls
of a horizontal type of draft gear yoke 134 that is dis-
posed in a center sill pocket 137 of a center sill 138 that
may be fabricated by welding together two oppositely
arranged American Association of Railroads Z-sections
139 and 146. The horizontal type of draft gear yoke
136, as shown in FIG. 9, is supported by two parallel
spaced-apart longitudinally extending angle brackets 141
and 142 secured respectively to the inside vertical faces
of the American Association of Railroads Z-sections 139
and 146 by means such as a plurality of rivets 143, it
being understood that the angle brackets 141 and 142 are
not riveted to the respective Z-sections untii the draft
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gear device has been assembled and placed in. the draft
gear yoke 136 as hereinafter described in detail.

To properly position the draft gear device in the cen-
ter sill pocket 137, one of a pair of L-shaped rear draft
lugs 144 each having a plurality of spaced-apart strength-
ening ribs 144a is weided to the underside of the upper
fest of the Association of American Railroads Z-sections
132 and 149 that constitute the center sill 138, as illus-
trated in FIGS. 8B and 9. The other one of the pair
of L-shaped rear draft lugs 144 is disposed between and
adjacent the lower end of the inside faces of the vertical
spaced-apart paraliel walls of the Association of Ameri-
can Railroads Z-sections 139 and 14¢ and welded thereto,

As shown in FIG. 8, one end of a hollow box-like
striker 145 is disposed in the left-hand end of the center
sill pocket 137 and welded to the left-hand end of the
center sill 138, as indicated by the reference numeral
146, A left-hand end wall 147 of the striker 145 is pro-
vided with a substantially square opening 148 the size of
which is somewhat in excess of the size of the shank of a
railway car coupler,

The hereinbefore-mentioned draft gear device and hori-
zontal type of draft gear yoke 136 are conmstructed and
assembled as follows:

First, the right-hand end of a bore 149 (FIG. 8B) ina
cylinder 158 is provided, as by machining, with an internal
screw thread portion 151 for receiving the external screw
threads formed on a hollow spring seat 152 that has a
plurality of arcuately arranged apertures 153, two of
which appear in FIG. 8B of the drawings. Subsequent
to assembling the spring seat 152 to the right-hand end
of the hollow cylinder 158, a piston and spring assembly
for insertion into the hollow cylinder 159 is prepared in
a manner now to be described.

First, one end of a hollow rod 154, the outside dia«
meter of which is slightly less than the inside diameter
of the hollow spring seat 152, is inserted into a counter-
bore 155 formed in a semi-eiliptical-shaped piston 156
and welded thereto. Next, a hollow plastic packing land
187 is placed so as to abut the right-hand side of the
piston 156. Thereafter, a plurality of pieces of V-shaped
packing 158 arranged in a stack is seated against the
right-hand side of the plastic packing land 157. A second
plastic packing land 159 is now positioned against the
right-hand end of the stack of V-shaped packing 158 after
which a packing gland nut 160 is screw threaded onto
a threaded portion 181 of the piston 156 to clamp the
stack of pieces of V-shaped packing 158 tightly between
the plastic packing lands 157 and 159.

The periphery of the packing gland nut 169 is provided
with three spaced-apart peripheral annular grooves 162.
Therefore, an O-ring seal 163 is now inserted in each of
the peripheral annular grooves 162,

Following inserting the three O-ring seals 163 in the
corresponding peripheral annular grooves 162, a strong
spring 184, constructed of large diameter wire, is slipped
over the end of the hollow rod 154 oppcsite the piston
156 and moved in the direction of the piston 156 until
the end of the spring adjacent the piston abuts the right-
hand end of the packing gland nut 160,

After completing the operation of assembling the piston
156, hollow rod 154 and spring 164, the end of the hollow
rod 154 remote from the piston 156 and the corresponding
end of the spring 164 are inserted into the end of the bore
149 in the cylinder 156 remote from the spring seat 152
and then moved in the direction of the spring seat 152
until the packing gland nut 366 can be inserted into
the bore 149 in the cylinder 150, Thereafter, the piston
and spring assembly are shoved into the cylinder 150 so
that the right-hand end of the hollow rod 154 enfers ihe
hollow spring seat 152 and is moved to the position shown
in FIG. 8B in which the right-hand end of the hollow rod
154 is flush with the right-hand side of the hollow spring
seat 152,

Subsequent to placing the piston 156, hollow rod 154

&1
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and spring 164 in the bore 149 of the cylinder 150, an
interlock piston and valve mechanism is constricted and
assembled as follows.

First, an interlock spacer element 165 that may be
made from a cylindrical casting having a cylindrical cavity
or chamber 166 extending inward from one end thereof
and a coaxial stepped boss 167 extending outward from
the bottom of the cavity 166. The interlock spacer ele-
ment 165 has two semi-elliptical recesses 168 and 169
formed, as by machining, in the respective opposite ends
thereof, the size of these recesses being substantially the
same as that of the semi-elliptical piston 156 so that
this piston may be received in the recess 169, as shown in
FIG. 8A.

Next, the interlock spacer element 165 is provided,
as by a drilling operation, with a bore 170 and a coaxial
counterbore 171, the axis of which is coaxial with the
axis of the interlock spacer element 165. The end of the
bore 170, remote from the coaxial counterbore 171, opens
into the cavity 166 and the open end of the counterbore
171 has formed thereon, as by machining, a spherical
valve seat 172.

Subsequent to forming the spherical valve seat 172 on
the open end of the counterbore 171, an internal screw
thread 173 is formed, as by machining, in the open end
of the cavity 166 after which a screw-threaded plug 174
having an orifice 175 therein is screw threaded thereinto.

After the plug 174 is screw threaded into the internal
screw threaded portion 173, the interlock spacer element
165 is provided, as by a drilling operation, with a bottom
bore 176 and two coaxial counterbores 177 and 178, the
axis of which intersects at a right angle the axis of the
bore 170 and counterbore 171 and passes substantially
through the center of the cavity or chamber 166. Follow-
ing this drilling operation, an internal screw thread 179
is formed, as by machining, in the open end of the counter-
bore 178.

After the forming of the internal screw thread 179, a
pair of diametrically opposite screw-threaded counter-
bores 180 and 181 are formed, as by a drilling and tapping
operation, in the interlock spacer element 165 at the inner
end of the counterbore 179 for a purpose hereinafter made
apparent.

Finally, the interlock spacer element 165 is placed in
a suitable jig after which two bores 182 and 183 are drilled
therein to provide two passageways between the bottom
of the counterbore 171 and the cavity 166, it being under-
stood that the axes of the two bores 182 and 183 and
the axis of the counterbore 171 all lie in the same plane
and the axis of each of the bores 182 and 183 form an
angle of 45 degrees with the axis of the counterbore 171.

Now, the end of a stem 184 formed integral with a
spherical valve element 185 and having an outside diameter
such as to form a sliding fit in the bore 170 is introduced
into the open end of the counterbore 171 and subsequently
inserted into the bore 176 after which the stem 184 and
spherical valve element 185 are pushed in the direction
to seat the spherical valve element 185 on the spherical
valve seat 172.

While the spherical valve element 185 is held seated
on the spherical valve seat 172, a spring 186 is slipped
over the end of the stem 184 and placed in surrounding
relation to the boss 167 after which a hollow spring seat
187 is then pushed onto the stem 184 to compress the
spring 186 until the hollow spring seat 187 has been
moved far encugh for a snap ring 188 to be inserted in a
peripheral annular groove formed in the stem 184 ad-
jacent the end thereof.

After the snap ring 188 has been inserted in the pe-
ripheral annular groove formed in the stem 184, a cone-
shaped spring 18% is placed in the counterbore 177.
Thereafter, a plurality of pieces of annular V-shaped
packing 199, arranged in a stack and having an annular
plastic packing land 191 at each end thereof, is pushed
into the counterbore 177. The spring 189, packing 199
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and plastic packing lands 1% are now anchored in the
counterbore 177 by inserting therein a boss formed on
one side of a hollow packing gland 192 that is secured
to the interlock spacer element 165 by a pair of cap
screws 193 and 194 that have screw-threaded engagement
with the respective screw-threaded counterbores 180 and
181 formed in the interlock spacer element 165.

Subsequent to securing the hollow packing gland 192
to the interlock spacer element 165 by means of the cap
screws 193 and 194, the interlock spacer clement 165 is
placed in an inverted position from the position in which
it is shown in FIG. 8A of the drawings so that, first, a
spring 195 can be dropped through the hollow packing
gland 192, annular packing 198 and the cavity 166 into
the bottom bore 176. Thereafter, a piston rod 196 that
is formed integral with an interlock piston 197 that is
provided with a peripheral annular groove in which is
disposed an O-ring seal 198 is placed so that the axis
thereof is in alignment with the axis of the bottom bore
176. The piston rod 196 is then pushed through the V-
shaped packing 199 and into the bottom bore 176 until
the interlock piston 197 can be inserted into the open end
of the counterbore 178.

After the interlock piston 197 is inserted into the coun-
terbore 178, this piston and the piston rod 196 that has
formed thereon a cam surface 1964 are pushed respec-
tively into the counterbore 178 and the bottom bore 176
against the vielding resistance of the spring 185 until a
threaded plug 199 can be screw threaded into the internal
screw threads 179 to retain the interlock piston 197 in
the counterbore 178 in the position in which it is shown
in FIG. 8A of the drawings. It will be noted that while
the interlock piston 197 and the piston rod 196 occupy
the position in which they are shown in FIG. 84, the cam
surface 196a formed on the piston rod 186 is effective
through stem 184 to maintain the spherical valve element
185 unseated from the spherical valve seat 172.

The threaded plug 199 is provided with a threaded port
to which is connected one end of a pipe 200 having there-
in a two-position vented type cut-out cock 261 that is
provided with an operating handle 202. The other end
of the pipe 280 is connected to the brake pipe (not shown)
on the car after the draft gear device is completely as-
sembled and placed within the horizontal type draft gear
yoke 136.

After the interlock piston and valve assembly has been
assembled, as described above, the end of the interlock
spacer element 165 having therein the semi-elliptical re-
cess 169 is inserted into a counterbore 203 that is coaxial
with the bore 149 in the cylinder 156 and is formed, as by
machining, in the left-hand end of this cylinder. The
interlock spacer element 165 is then pushed into the
counterbore 263 so that the semi-elliptical shaped piston
156 is received in the semi-elliptical recess 169. A force
is now applied by any suitable means to the interlock
spacer element 165 and piston 156 to push them into the
cylinder 15¢ against the yielding resistance of the spring
164 until the right-hand end of the interlock spacer ele-
ment 165 abuts the end of the counterbore 203. The in-
terlock spacer element 165 is now welded to the end of
the cylinder 159, as indicated by the numeral 204 in FIG.
8A of the drawings.

Subsequent to welding the interlock spacer element 165
to the cylinder 159, a second cylinder 205 having a bore
266 and a coaxial counterbore 207 (FIG. 8A) of the
proper diameter to receive the left-hand end of the inter-
lock spacer element 165 that has therein the semi-ellipti-
cal recess 168 is pushed onto this end of the interlock
spacer element 165 and then welded thereto, as indicated
by the numeral 208 in FIG. 8A.

Subsequent to weldiag the cylinder 205 to the inter-
lock spacer element 165, a plunger assembly for insertion
into the open end of the bore 206 in the cylinder 205 is
prepared as follows.

First, a plurality of segments of V-shaped high pressure
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packing 269 are assembled between two plastic packing
lands 216 and 211 after which this assembly is placed in
surrounding relation to a portion 212 of reduced diam-
eter formed on the open end of a cup-shaped plunger 213
that is provided with internal screw threads 214 at its
open end.

To the left of the high pressure packing 209 the plunger
213 is provided with five spaced-apart peripheral annular
grooves, in each of which is now inserted an O-ring seal
215,

Next, a spring 216 is placed within the cup-shaped
plunger 213 after which a cup-shaped piston assembly
for insertion into the cup-shaped plunger 213 is assembled
as follows.

First, a plastic packing land 217 and a plurality of seg-
ments of V-shaped high pressure packing 218 are posi-
ticned on a portion 219 of reduced diameter formed on
the closed end of a cup-shaped piston 220, from the bot-
tom of which extends a hollow boss 221. The open end
of the hollow boss 221 is provided with an internal screw
thread 222.

Next, a cap screw 223 is inserted through a central
aperture 224 formed in a cup-shaped packing retainer 225
that is provided with a plurality of arcuately arranged
apertures 226, two of which appear in FIG. 8A of the
drawings. Thereafter, the cap screw 223 is screw thread-
ed into the internal screw threads 222 formed in the open
end of the hollow boss 221 to force the rim of the cup-
shaped packing retainer 225 against the outer segment of
the packing 218 and thereby tightly secure the plurality
of segments of the packing 218 between the plastic pack-
ing land 217 and the packing retainer 225,

The cup-shaped piston assembly is now inserted into the
open end of the cup-shaped plunger 213 and pushed in
the direction of the spring 216 until the bottom. of the
cup-shaped piston 228 contacts the end of the spring 216
that was previously placed in the cup-shaped plunger 213.

Following placing the 'spring 216 and the piston as-
sembly within the cup-shaped plunger 213, an externally
threaded boss 227 formed on a semi-elliptical packing
retainer 228 is screw threaded into the internal screw
threads 214 formed at the open end of the cup-shaped
plunger 213 to force the rim of the plastic land 211
against the outer segment of the packing 2892 and thereby
tightly clamp all the segments of the packing 269 between
the packing lands 21% and 211.

The semi-elliptical packing retainer 228 is provided
with a central threaded bore 229 and two coaxial counter-
bores 23¢ and 231 extending inward from the respective
opposite sides thereof. The semi-elliptical packing re-
tainer 228 is also provided with a second threaded bore
232, the axis of which forms an angle of 45 degrees with
the axis of the central threaded bore 229 and passes
through a point on the periphery of a cylindrical shoulder
233 formed by the inner end of the counterbore 231.
Therefore, after the boss 227 on the semi-elliptical pack-
ing retainer 228 has been screw threaded into the inter-
nal screw threads 214 at the open end of the cup-shaped
plunger 213, a dog-point set screw 234 is screw threaded
into the screw-threaded bore 232 sc that the end of this
set screw is disposed in an internal groove 233 that is
formed, as by machining, in the cup-shaped plunger 213
adjacent the inner end of the internal threads 214, With
the end of the dog-point set screw 234 disposed in the
internal groove 235, the semi-elliptical packing retainer
228 cannot work loose from the cup-shaped plunger 213
as a resuit of vibration or the sudden and severe impact
forces which the draft gear device must withstand.

Subsequent to screw threading the dog-point set screw
234 into the threaded bore 232, a screw-threaded plug
236 having an orifice 237 therein is screw threaded into
the central threaded bore 229 in the semi-elliptical pack-
ing retainer 223.

After the screw-threaded plug 236 has been secured
to the semi-elliptical packing retainer 228, the assembly

10

20

25

30

40

55

60

70

24

comprising the plunger 213, spring 216, piston 224 and
semi-elliptical packing retainer 228 is positioned in the
bore 286 in the cylinder 263 by first inserting the semi-
elliptical packing retainer 228 into the open end of the
bore 286 and then pushing the assembly in the direction
of the interlock spacer element 165 until it occupies the
position in which it is shown in FIGS. 8 and 8A of the
drawings.

Now the parts so far assembled are placed between the
front and back walls 134 and 135 of the horizontal type
draft gear yoke 136, which it will be understood has not
yet been placed in the center sill pocket 137 but which
may be suitably supported on a workbench or the top of
a table so that the spring seat 152 abuts the closed end
of the draft gear yoke.

Next, a follower block 238 (FIG. 8) is placed between
the front and back walls 134 and 135 of the draft gear
yoke 136 so that its right-hand end abuts the left-hand
end of the cup-shaped plunger 213. The follower block
238 is provided with an elongated slot 238a which, when
the follower block occupies the position in which it abuts
the end of the plunger 213, is in alignment with corre-
sponding elongated slots (not shown) formed in the front
and back walls 134 and 135 of the draft gear yoke 136,
these slots being substantially longer than the slot 2384.
Therefore, a temporary pin, the length of which is sub-
stantially equal to the over-all width of the horizontal
type of draft gear yoke 136, is now inserted through the
clongated slots in the front and back walls 134 and 13§
of the draft gear yoke 136 and the slot 238« in the fol-
lower block 238 in order that the plunger 213 will not
be forced out of the bore 2856 in the cylinder 265 when
the draft gear device is filled with oil under pressure as
will now be described.

To provide for filling the draft gear device with a re-
quired quantity of hydraulic fluid, the wall of the cylin-
der 285 has therein intermediate its ends, as shown in
FIG. 8A, a screw-threaded bore 239 and a coaxial screw-
threaded counterbore 248. Screw threaded into the bore
239 is a screw-threaded plug 241 that has therein a bore
242 at the lower end of which is a valve seat 243. A ball
type of valve 244 is normally biased against the valve
seat 243 by a spring 245 that is interposed between the
valve 244 and a hollow spring seat 246 that is screw
threaded into the screw-threaded end of a bore 247,
formed in the plug 241 and coaxial with the bore 242,

A plug 248 is screw threaded into the screw-threaded
counterbore 240 to prevent leakage to the exterior of the
cylinder 285 of any hydraulic fluid that might leak past
the ball valve 244,

In order to vent air from the interior of the draft gear
device when filling it with the required quantity of hy-
draulic fluid, the cylinder 285 is provided with an air vent
valve now to be described.

The wall of the cylinder 285 has therein intermediate
its ends and on the right-hand side of the screw-threaded
bore 239 and counterbore 248 a second screw-threaded
bore 24% and coaxial counterbore 256, the outer portion
of which is screw threaded.

Screw threaded into the screw-threaded bore 248 is one
end of a nipple or short piece of pipe 251 that has
mounted on its opposite end a two-position manually op-
erated cut-out cock 252 that is provided with an operat-
ing handle 253. The cut-out cock 252 is disposed within

.the counterbore 259, the outer end of which is closed by

a plug 254 to prevent leakage to the exterior of the cylin-
der 265 of any hydraulic fluid that might leak through the
cut-out cock 252 while it is in its closed position.

To fill the draft gear device with hydraulic fluid, the
plugs 248 and 254 are removed from the respective screw-
threaded bores 24¢ and 25¢ by means such as a spanner
wrench.

Next, by means of the handle 243, the cut-out cock 252
is moved to its open position to establish an air venting



8,175,700

25
communication from the interior of the cylinder 205 via
the short pipe or nipple 251, cut-out cock 252 now in its
open position, and counterbore 250 to atmosphere.

Subsequent to opening the cut-out cock 252, the
threaded end of 'a discharge pipe of a suitable pump
(not shown) is attached to the screw-threaded counter-
bore 248, The pump is then operated to supply the re-
quired quantity of hydraulic fluid to the draft gear device.

It will be understood that as the hydraulic fluid is sup-
plied to the interior of the cylinder 25, it will flow there-
from via counterbore 171 and the bores 182 and 183 in
the interlock spacer element 165 to the cavity 166 and
thence via the orifice 175 in the plug 174 to a chamber
255 formed between the plug 174 and the semi-elliptical
piston 156. The strength of the spring 164 is such that it
is not compressed by the supply of hydraulic fluid under
pressure to the chamber 255 while filling the hydraulic
draft gear device.

Simultaneously as hydraulic fluid flows from the inte-
rior of the cylinder 265 to the cavity 166 and the cham-
fber 255, hydranlic fluid also flows via the. orifice 237 in
the plug 236 to a chamber 256 formed between the left-
hand side of the boss 227 and the right-hand side of the
piston 228. After the chambers 255 and 256 and a cham-
ber 257 formed by the cooperative relationship between
the interlock spacer element 165, the semi-elliptical pack-
ing retainer 228 and the wall of the bore 286 in the cylin-
der 205 are completely filled with hydraulic fiuid under
pressure, the continued operation of the pump will cause
hydraulic fiuid to be discharged through the air vent cut-
out cock 252 to atmosphere. Therefore, when hydraulic
fluid begins to be discharged through the cut-out cock
282 to atmosphere, the cut-out cock is closed by means
of the handle 253. As the pump continues to operate to
supply hydraulic fluid under pressure to the draft gear
device, the hydraulic fluid under pressure thus supplied
to the chamber 256 is effective to move the piston 220
against the yielding resistance of the spring 216 to in-
crease the volume of the chamber 256. Therefore, when
the required quantity of hydraulic fluid under pressure
has been pumped into the draft gear device, the piston
220 will kave been moved in the direction away from the
boss 227 to the position in which it is shown in FIG. 8A
to initially compress the spring 216 a chosen amount.

After the required quantity of hydraulic fluid under
pressure has been pumped into the draft gear device, the
threaded end of the pump discharge pipe is disconnected
from the screw-threaded bore 240, after which the plags

248 and 254 are replaced in the respective counterbores
246 and 250,

The horizontal type draft gear yoke 136 that now has |

the draft gear device and the follower block 238 disposed
‘between the front and back walls 134 and 135 thereof with
the follower block 238 secured thereto by means of the
temporary pin that has been inserted in the elongated slot
238 in the follower block and the corresponding slots
in the front and back walls 134 and 135 of the ycke may
now be removed from the work bench or table upon
which they have been assembled and then placed in a po-
sition below the center sill pocket 137 so that the axes
of the cylinders 150 and 265 are parallel to and vertically
below the center line of the center sill pocket 137.

The assembly comprising the yoke 136, the follower
block 238 and the draft gear device is now raised upward
by some suitable means, such as jacks, until this assembly
is positioned in the center sill pocket 137 as shown in
FIGS. 8, 8A, 8B and 9 of the drawings.

MNext, the angle brackets 141 and 142 are positioned,
as shown in FIG. 9, below the yoke 136 so as to support
it, and then secured to the respective American Associa-
tion of Railroads Z-sections 135 and 140 by the rivets 143.

After the angle brackets 141 and 142 have been se-
cured to the respective American Association of Railroads
Z-sections 139 and 140, the opposite ends of two parallel
spaced-apart draft gear carriers 258, shown in FIGS. 8A
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and 8B, are riveted to the bottom feet of the Z-sectiors
139 and 148 by rivets 259, as shown in FIG. 9, to support
the cylinder 150.

With the horizontal type draft gear yoke 136 supported
by the angle brackets 141 and 142, and the cylinder 156
supported by the parallel spaced-apart draft gear carriers
258, the jacks or other means used to raise the draft gear
yoke and the draft gear device to the proper position in
the center sill pocket 137 may be removed,

Next, a hollow shank 260 (FIG. 8) of a car coupler
(not shown) is introduced into the opening 148 in the
striker 145 and then pushed in the direction of the right
band, as viewed in FIG. 8 of the drawings, until a wall
261 that closes the right-hand end of the hollow shank 266
abuts the left-hand end of the follower block 238.

As shown in FIG. 8, the wall 261 has formed on the
left-hand side thereof a boss 262 which is disposed at the
right-hand end of two aligned parallel spaced-apart elon-
gated slots 263 formed respectively in a pair of spaced-
apart vertical parallel walls adjacent the left-hand end of
the hollow shank 268, one of which walls appears in FIG.
8 and is indicated by the reference numeral 264. While
the hollow shank 269 is disposed in the position in which
it is shown in FIG. 8, the two aligned parallel spaced-
apart elongated slots 263 formed in the parallel spaced-
apart walls of the hollow shank 266 are in alignment
with corresponding parallel spaced-apart elongated slots
265 formed in the paralle] front and back walls 134 and
135 of the horizontal type draft gear yoke 136, and also
in alignment with correspending parallel spaced-apart
elongated slots 266 formed partly in the left-hand ends of
the spaced-apart vertical walls of the American Associa-
tion of Railroads Z-sections 139 and 148 and partly in the
right-hand end of two spaced-apart parallel vertical walls
267, one of which appears in FIG. 8, of the striker 145,
it being noted, however, that the length of the slots 266
is substantially greater than the length of the slots 263.

With the slots 263, 265 and 266 in alignment, as shown
in FIG. 8 of the drawings, a headed substantially rec-
tangular-shaped shank pin 268, the length of which is
somewhat in excess of the width of the center sill 138,
is inserted through the slots 266, 265 and 263 and retained
in place by a cotter pin (not shown).

After the shank pin 268 has been inserted through the
slots 266, 265 and 263, it is effective to prevent movement
of the shank 260 and follower block 238 in the direction
of the left hand from the position in which they are shown
in FIG. 8 of the drawings. While the follower block 238
cccupies the position shown in FIG. 8, the elongated slot
2384 therein and the two corresponding elongated parallel
spaced-apart slots in the front and back walls 134 and 1353
of the horizontal type draft gear yoke 138, in which slots
the hereinbefore-mentioned temporary pin is now dis-
bosed, are disposed in alignment with two elongated par-
allel spaced-apart slots 269 formed in the parallel spaced-
apart vertical walls of the American Association of Rail-
roads Z-sections 139 and 140, it being noted that the slots
269 are substantially longer than the slots 2384 and are
the same in length as the hereinbefore-mentioned slots in
yoke 138, Therefore, the end of a second headed sub-
stantially rectangular-shaped shank pin 270 is now in-
serted in either of the slots 269 such that the end of
this shank pin abuts one end of the temporary shank pin.
After the end of the shank pin 276 has thus been in-
serted in one of the slots 269, it is driven inward by
means such as a hammer so that as it advances through
the slots in the front and back walls 134 and 135 of
the horizontal type draft gear yoke 136 and the slot 238
in the follower block 238, it forces the temporary pin
before it so that when the shank pin 276 has substantially
passed through all the slots, the temporary pin will be
ejected from the other of the slots 269 and fall to the
floor.

1t will be understood that the center sill 138 constitutes
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a part of the body of a railway freight car according to
standard methods of freight car construction.

In addition to the pair of draft gear carriers 258 shown.
in FIGS. 8A and 8B for supporting the cylinder 159 of
the draft gear device, this cylinder is also supported on.
a center plate adapter which, in turn, is pivotally support-
ed on a car truck bolster in the same manner and by a
structure that is identical to that shown in FIG. 1A of the
drawings.

Since the supporting structures shown in FIGS. 1A and.
8B are identical in construction for convenience, corre-
sponding parts of the two supporting structures are iden-
tified by the same reference numerals without additional
description.

Operation

It should be understood that, in draft, kinetic energy
is transmitted from the car coupler through the shank pin
268, horizontal type draft gear yoke 136, the draft gear
device, follower block 238, and shank pin 270 to the
center still 138 and car body, and, in buff, kinetic energy
is transmitted from the car coupler through the follower
block 238, the draft gear device and the rear draft lugs
144 to the center sill 128 and car body.

(a) Buff impact—Car detached for humping

When a freight car is detached from a train for hump-
ing operations in a railway classification yard, fluid under
pressure is completly vented from the brake pipe to at-
mosphere. - Consequently, fluid under pressure is like-
wise vented from the lower side of the interlock pistomn
197 (FI1G. 8A) via the pipe 208, cut-out cock 201 and
the brake pipe, it being understood that the cut-out cock
201 has been moved to its open position by the handle
262, Upon completely venting fluid under pressure from
the lower side of the interlock piston 197, the spring 195
is rendered effective to move the interlock piston 197
and its piston rod 196 to the position in which they are
shown in FIG. 8A in which the cam surface 1964 formed
on the piston rod 196 is effective to unseat the spherical
valve element 185 from the spherical valve seat 172 to
open a communication between the chambers 255 and
257.

Now let it be supposed that the detached car, while
{raveling along a track in the classification yard at some
slow speed such as, for éxample, fourteen miles per hour,
collides with a standing car or string of cars on this track.

Let it be assumed that the hollow shank 269, shown
in FIG. 8, is'the shank of the car coupler on a standing car
thadt is struck by the moving car, Therefore, upon colli-
sion of the moving car with the standing car, some of
the kinetic energy of the moving car is transmitted from
the coupler on the moving car through the hollow shank
26¢ and follower block 238 to the plunger 213 to effect
movement of the follower block and plunger in the direc-
tion of the right hand.

As shown in FIG. 8B of the drawings, the right-hand
end of the cylinder 156 of the draft gear device normally
abuts the respective rear draft gear lugs 144, as herein-
before mentioned. Therefore, the cylinder 150 and the
spring seat $52 secured thereto, the interlock spacer ele-
ment 165 and the cylinder 205 are prevented from mov-
ing in the direction of the right hand relative to the
center sill 38 upon movement of the hollow shank 269,
follower block 238 and cup-shaped plunger 213 in this
direction. The cup-shaped plunger 213 extends tele-
scopically into the left-hand end of the cylinder 245
which, as aforesaid, is now stationary relative to the center
sill 138. Therefore, it is apparent that as the hollow
shank 269, follower block 238, plunger 213 and semi-
elliptical packing retainer 228 move in the direction of
the right hand, they are effective to force the hydraulic
fluid in the chamber 257 to flow simultanecously through
the orifice 237 in the plug 236 to the chamber 256 and
through the counterbore 171, bores 182 and 183, cavity
166 and orifice 175 in the plug 174 to the chamber 255.
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Movement of the hollow shank 260, follower block 238,
plunger 213 and semi-elliptical packing retainer 228 in
the direction of the right hand is limited by the right-hand
end of the follower block 238 striking the left-hand open
end of the cylinder 205.

The hydraulic fluid flow through the orifices 237 and
175 is at a relatively high velocity and creates great
turbulence in the chambers 256 and 255 which results in
dissipation of much of the kinetic energy of the fiuid in
the form of heat.

The hydraulic fluid supplied to the chamber 256 is
effective on the right-hand end of the piston 228 to move
this piston in the direction of the left hand, as viewed in
FIG. 8A, against the yielding resistance of the spring 216
to increase the volume of the chamber 256 as the voiume
of the chamber 257 decreases and to compress the
spring 216. )

Compressing the spring 218 as the piston 226 moves
in the direction of the left hand requires the absorption
of some of the kinetic energy transmitted by the moving
car, it being understood that this kinetic energy is changed
to poteniial energy and stored in the spring 216.

The hydraulic fluid supplied to the chamber 255 is
effective on the left-hand face of the semi-eiliptical-shaped
piston 186 to move this piston in the direction of the
right hand, as viewed in FIG. 8A, against the yielding
resistance of the strong spring 164 to increase the volume
of the chamber 255 as the volums of the chamber 257
decreases and to compress the strong spring 164.

Compressing the strong spring 164 as ths piston 156
moves in the direction of the right hand requires the
absorption of a considerable amount of the kinetic energy
transmitted by the moving car, it being understood that
this kinetic energy is also changed to potential emergy
and stored in the spring 164,

Furthermore, the friction of the various moving parts
of the draft gear device is effective to dissipate or absorb
some of this kinetic energy. Therefore, all the kinetic
energy transmitted to the car coupler and shank 269 on
each of the two colliding cars, with the exception of
the potential energy stored in the springs 216 and 164,
is dissipated in the form of heat by the passing of
hydraulic fluid through the orifices 237 and 175 and the
two small bores 182 and 183 which act as orifices, the
turbulence in the chambers 256 and 255, and the friction
of the various moving parts of the draft gear device, or
is transferred via the spring seat 152, right-hand end of
cylinder 156 and rear draft lugs 144 to the center sill
138 of the respective car with its load carried in the
body thereof, of which car the respective center sill is
a part.

It will be noted that no means are provided for varying
the area of the orifices 175 and 237 to provide or maintain
a constant fluid pressure in the chamber 257, which con-
stant fluid pressure, if maintained, would establish a cor-
responding constant force that should not exceed the
allowable force that can be transmitted through the draft
gear device to the rear draft lugs 144 and thence 10 the
center sill 138 and car body without inflicting damage to
the lading carried in the car. Therefore, the buff stress
established by the impact of the two colliding cars is not
maintained constant during the time required for the
plunger 213 and semi-elliptical packing retainer 228 to
travel their maximum length of stroke in the bore 286 of
the cylinder 205. Therefore, the chokes 175 and 237 must
be of such size as to dissipate sufficient kinetic energy as
heat, that when the velocity of two celiiding -cars is not
in excess of, for example, ten miles per hour the stress in-
duced in the car couplers of the two colliding cars is niot
in excess of the elastic limit of the steel or other material
from which the two couplers are construcied.

As hereinbefore explained in connection with the first
embodiment of the invention shown in FIGS. 1 ic 5 in-
clusive, if the amount of kinetic energy transmitted to the
struck car or string of cars is great enough to overcome
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the inertia of the struck car or string of cars, the struck car
or string of cars will move, it being understood that the
couplers on the striking car and struck car operate at the
time of impact to couple these cars. Subsequent to this
coupling operation, the potential energy stored in the
springs 164 and 216 begins to re-expand these springs upon
the velocity of the two cars reaching the same value. This
re-expansion is effective to restore the various parts of
the draft gear devices on the cars to the position they
occupied prior to the striking car colliding with the struck
car or string of cars.

(b) Draft impact—Car coupled in a train

At the time a car is coupled in a train, the brake pipe
hose at each end of the car is coupled to the brake pipe
hose on the adjacent end of the respective adjacent car in
the train. After the car has been coupled in the train,
the brake pipe angle cocks at each end of the car are
opened so that the entire train brake pipe may be fully
charged to the normal pressure carried in the train brake
pipe. Assuming that the handle 282 of the cut-out cock
201 on the car that has been coupled in the train has been
moved to the open position, fluid under pressure will flow
from the brake pipe through the pipe 288 to the lower face
of the interlock piston 197 to move this piston and the
piston rod 196 upward from the position in which they
are shown in FIG. 8A against the yielding resistance of
the spring 195 until the upper face of the interlock piston
197 contacts the heads of the cap screws 183 and 1%24.
The contour of the cam surface 196a is such that as the
piston rod 196 is thus moved upward, the spring 186 is
rendered effective through the spring seat 187 and stem
184 to seat the spherical valve element 185 on the spherical
valve seat 172 to close communication between the cham-
ber 257 and the cavity 166. Therefore, in draft operation
no fluid fiows from the chamber 257 to the cavity 166 an
thence through the choke 175 to the chamber 255 to de-
flect the semi-elliptical piston 156 against the yielding
resistance of the strong spring 164.

Now let it be supposed that the train is standing and the
engineer desires to start the train. To do so, he moves
the controller handle from idie position to a power posi-
tion. ' This effects the supply of power to the driving
wheels of the locomotive to start the locomotive from a
stopped position. The initial movement of the locomotive
is transmitted from the coupler at the train end of the
locomotive to the coupler at the locometive end of the
first car in the train. Now let it be further supposed that
the hollow shank 268, shown in FIG. 8 of the drawings,
is the shank of the coupler at the locomotive end of the
first car in the train. Therefore, the initial movement of
the locomotive is effective to exert a pull or jerk and there-
by establish a force that acts in the direction of the left
hand on the hollow shank 268, shown in FIG. 8. This
force acting on the hollow shank 280 is transmiited
through the boss 262 on wall 261 that closes the right-hand
end of the hollow shank 266 to the shank pin 258. Since
the shank pin 268 extends through the aligned parallel
spaced-apart elongated slots 265 formed respectively in
the front and back walls 134 and 135 of the horizontal
type draft gear yoke 136, the shank pin 268 is effective
to transmit the force exerted by the locomotive to the
draft gear yoke 136 to move the draft gear yoke in the
direction of the left hand, as viewed in FIG. 8, it being
noted that the parallel spaced-apart elongated slots 266
formed partly in the left-hand ends of the spaced-apart
vertical walis of the American Association of Railroads Z-
sections 139 and 240 and partly in the right-hand end of
two spaced-apart parallel vertical walls 267 of the striker
145 are substantially longer than the slots 265 in the front
and back walls 134 and 135 of the draft gear yoke 135, so
that the outer end portions of shank pin 268 can move
freely in these s'ots 266 until the shank pin 268 is moved
into contact with the left-hand end of these slots. Thus,
the length of the elongated slots 266 limit draft gear travel
in draft operations.
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The pull in the direction of the left hand will be trans-
mitted through the right-hand end of the yoke 136 (FIG.
8B) to the spring seat 152 which is secured to the right-
hand end of the cylinder 159.

The opposite end portions of the shank pin 278 extend
through the elongated slots 269 formed in the parallel
spaced-apart vertical walis of the American Association of
Railroads Z-sections 139 and 148 and rest against the
left-hand end of these slots, and the center portion of the
shank pin 270 extends through the slot 228¢ in the fol-
lower block 238. Therefore, the fellower block 238 and
plunger 213 are prevented from movement in the direction
of the left hand upon movement of the draft gear yoke
136, spring seat 152 and cylinder 150 in response to the
pull of the locomotive exerted on the draft gear yoke 136
through the shank 260¢ of the car coup’er. Accordingly,
it will be apparent that as the draft gear yoke 136 is moved
in the direction of the left hand, the spring seat 152, cylin-
der 158, interlock spacer element 165 and cylinder 205
are moved therewith relative to the now stationary follow-
er block 238, plunger 213 and semi-elliptical packing 1e-
tainer 228 that is secured to the right-hand end of the
plunger 213. As this movement continues in the direction
of the left hand unti! the left-hand side of the opposite
cuter ends of the shank pin 268 contacts the left-hand end
of the slots 266 in the striker 145, it is effective to force
the hydraulic fluid in the chamber 257 to flow at a rela-
tively high velocity through the orifice 237, it being under-
stocd that the spherical valve element 185 is now seated
to prevent flow through the orifice 175 to the chamber 255,
to dissipate kinetic energy in the form of heat in the man-
ner hereinbefore explained.

The hydraulic flnid supplied through the choke 237 to
the chamber 256 is effective to move the piston 226
against the yielding resistance of the spring 21§ to in-
crease the volume of the chamber 256 and absorb some
of the kinetic energy transmitted by the moving car, it
being understood that this kinetic energy is changed to
potential energy and stored in the spring 216 as herein-
before explained.

As hereinbefore menticned, the friction of the various
moving parts of the draft gear device is effective to dis-
sipate scme of this kinetic energy. Therefore, all the
kinetic energy transmitted to each car coupler and iis
shank 268 by the pull or jerk resulting from the initial
movement of the locomotive, with the exception of the
potential energy stored in the spring 216, is dissipated in
the form of heat by the flow of hydraulic fluid through
the single orifice 237, the turbulence in the chamber 256
and the friction of the various moving parts of the draft
gear device, or is transmitted via the shank pin 268 and
the left-hand end of the slots 266 to the striker 145 which
is welded to the center sill 138 that forms a part of a
car body of the first car in the train, in which car is 2
load of some kind of lading.

The jerk delivered to the car coupler and shank 260 of
the first car in the train, as the result of the initial move-
ment of the locomotive, is effective to move the shank
268, shank pin 288, draft gear yoke 136 and the draft
gear device in the direction of the left hand, as viewed
in FIGS. 8, 8A and 8B of the drawings, relative to the
center sill 138, striker 145, follower block 238 and plung-
er 213 until the opposite end portions of the shank pin
268 contact the left-hand end of the respective slots 266
formed in the striker 145,

The remaining kinetic energy resulting from the jerk
exerted on the hollow shank 269 of the coupler on that
end of the first car adjacent the train end of the locomo-
tive is transmitted through the plunger 213, follower block
238 and shank pin 278 to the center sill 138. This re-
maining kinetic energy that is not absorbed by the draft
gear device but is transmitted to the center sill 138 and
car body of the first car in the train is effective to move
this car from its standing position in the same direction
as the initial movement of the locomotive. This move-
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ment of the first car in the train effects a relative ac-
celeration between the body of the first car and the
lading therein.

Since movement of the shank 260 of the car coupler
and the shank pin 268 is limifed to the length of the
elongated slots 266 as hereinbefore explained, the draft
gear travel, in draft, as a result of the initial movement
of the locomotive is considerably less, for example, 334"’
instead of 10", than the draft gear travel, in buff, as the
result of a car being humped colliding with a standing car
or string of cars. Accordingly, the amount of kinetic
energy absorbed by and stored as potential energy in the
draft gear device is correspondingly less.

As hereinbefore stated, when a brake application is
effected, each car farther back in the train than the car
adjacent the locomotive tends to overtake or run into the
car ahead. This movement of one car relative to the
adjacent car ahead causes the car coupler on each respec-
tive car to operate in buff. The buff operation of the
draft gear device associated with the car coupler of each
car is the same as has been hereinbefore described in
connection with a humping operation, except the spherical
valve element 185 is seated on the spherical valve seat
172 to cut off flow of hydraulic fluid from the chamber
257 to the chamber 255, which accordingly reduces the
amount of kinetic energy absorbed.

If, for any reason, it is desired that the draft gear
device of a car coupled into a train have the same energy
absorbing capacity as when being “humped” in a railway

classification yard, the cut-out cock 201 can be closed !

by means of the handle 202 to close communication be-
tween the brake pipe on the car and the lower face of
the interlock piston 197 and vent fluid under pressure
from this lower face to atmosphere. The spring 1925

will then be effective to maintain the piston 197 and pis- ¢

fon rod 196 in the position in which they are shown in
FIG. 8A. In this position of the piston rod 19§, the
cam surface 196a thereon is cffective through the stem
184 to maintain the spherical valve element 185 un-
scated so that a communication is established between
the chambers 257 and 255. Therefore, the draft gear
device will operate in draft in the manner hereinbefore
dpscribed in detail in connection with a humping opera-
tion.

The operation of the draft gear devices associated
with the car couplers at the adjacent ends of any two
coupled cars in a train is the same as the operation of
the draft gear device associated with the coupler at the
train end of the locomotive and the draft gear device
associated with the coupler at the locomotive end of the
first car in the train.

Description—Figs. 10 and 11

According to a fourth embodiment of the invention, a
variable area orifice, which is shown in FiG. 10, replaces
the constant area orifice shown in FIG. 8A to provide a
draft gear device that functions substantially the same
as the draft gear device shown in FIGS, 8, 8A, 8B and 9,
except the area of an orifice corresponding to the choke
175 shown in FIG. 8A of the drawings is varied in ac-
cordance with the Ioad on a car, it being understood that
FIG. 8, FIG. 10 and FIG. 8B, when taken together such
that the right-hand edge of FIG. 8 is matched with the
left-hand edge of FIG. 10 and the right-hand edge of
FIG. 10 is matched with the left-hand edge of FIG. 8B,
constitutes an elevational sectional view of a hydraulic
draft gear device constructed in accordance with this
fourth embodiment of the invention. Accordingly, like
reference numerals have been used to designate the struc-
ture shown in FIGS. 10 and 11 which is identical with
that shown in FIG. 8A. Only such features of the struc-
ture and operation of the embodiment of FIGS. 10 and
11 which differ from that of the embodiment of FIGS.
8, 8A, 8B and 9 will be hereinafter described.

According to the embodiment of the invention dis-
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closed in FIGS. 10 and 11, a variable area choke com-
prising a resilient ring 271 that has an arcuate inside
surface is disposed in a counterbore 272 that is coaxial
with a bore 273 formed in a plug 274 that is provided
with external screw threads of substantially the same
diameter as the internal screw threads 173 formed in the
right-hand end of the cavity 166 in the interlock spacer
element 165 in order that the plug 274 can be secured
thereto, For a portion of its width, the resilient ring 271
is enclesed in a metallic ring 275 that is disposed in the
counterbore 272 with a sliding fit. . The' left-hand end of
the bore 273 in the plug 274 is rounded off to provide
somewhat of a streamlined flow of fluid from the cavity
168 through the variable area orifice to the chamber 238.

As shown in FIG. 10, the plug 274 is provided with
a second counterbore 276 that is coaxial with the first
counterbore 272.  Slidably mounted in the counterbore
276 is a collar 277 formed at the left-hand end of a hol-
low sleeve 278, the inside diameter of which is some-
what in excess of the normal inside diameter of the resil-
ient ring 271. Disposed in swrounding relation to the
hollow sleeve 278 and on the right-hand side of the col-
lar 277 is an annular hollow resilient expansion member
279 that is substantially square in cross section and con-
structed of some suitable flexible material such as rubber.
The annular hollow resilient expansion member 279 has
an ouiside diameter that is substantially the same as the
diameter of the counterbore 276 in the plug 274 and is
retained on the hollow sleeve 278 between the collar 277
and a hollow screw-threaded plug 280 that has screw-
threaded engagement with a screw-threaded outer end
poriien of the counterbore 276, it being understood that
the end of the hollow sleeve 278 opposite the collar 277
extends into the hollew plug 286.

As shown in FIG. 11, formed on the outer peripheral
surface of the circular hollow resilient expansion mem-
ber 279 is a boss 281 that has imbedded therein at the
time of molding a hollow sieeve 282 having at its inger
end a collar 283 that is curved to conform to the curva-
ture of the inside of the cuter wall of the annular hollow
resilient expansion member 278, The hollow sleeve 282
protrudes somewhat below the end of the boss 281, as
shown in FIG. 11. The inside diameter of this protrud-
ing portion of the hollow sleeve 282 is less than that of
the remaining portion of this sleeve so as to constitute
a choke 284. The outside diameter of the protruding
portion of the hollow sleeve 282 is larger than the re-
maining portion of the sleeve and is provided with exter-
nal screw threads.

The interlock spacer element 165 is provided, as by a
drilling and threading operation, with a bore 285 and a
coaxial screw-threaded counterbore 286 that are so Io-
cated that the end of the bore 285 opposite the counter-
bore 286 cpeits into a counterbore 287 in the interlock
spacer element 165 in alignment with the exterior screw-
threaded end of the hollow sleeve 282 so that one end of
a pipe or conduit 288 may be inserted through the bore
285 and screw threaded onto the exterior end of the
hollow sleeve 282. Subsequent to connecting one end
of the pipe 288 to the sleeve 282, an O-ring seal 289
is shoved onto the pipe 288 and into the counterbore
286, after which a hollow plug 299 through which the
pipe 288 extends is screw threaded into the screw-
threaded end of the counterbore 286 to retain the O-ring
seal 289 therein.

The end of the pipe 288 exterior of the interlock
spacer element 165 is connected to one end of a pipe T
291 to the side outlet of which is connected a filling
mechanism 292 having therein a check valve device (not
shown).

In this embodiment of the invention, the size of a choke
293 constituted by the resilient ring 271 is adjusted ac-
cording to the load on the vehicle by a load measuring
mechanism which is operative independent of the springs
supporting the vehicle body. This mechanism comprises
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"a body portion 294 which serves as the center. plate of
one of the supporting trucks (not shown) of a railway
freight car, This body portion 294 has formed therein
a centrally located vertical cylinder 295 which is closed
at its upper end by a piston assemblage 296, thereby de-
‘fining in part ‘a'chamber 257 which is connected by a
passageway 298 in said assemblage and a flexible conduit
259 to the other end of the pipe T 291, .

The piston assemblage 296 comprises a piston body
300 which is provided at its lower side, as viewed in
FIG. 10, with a downwardly extending hub 361, upon
which an annular packing cap 302 is secured by means
of a follower 303 attached to the hub 361 by any suitable
means (not shown) and expanded radially outward by
means of a ring 304. - The piston ‘assemblage 296 is ar-
ranged to support a follower 385 which serves as a center
plate for the car body (not shown).

To fill the chamber 297, flexible conduit 299, pipe 288
‘and the interior of the annular hollow resilient expan-
sion member 279 with hydraulic fluid, the threaded end
of a discharge pipe of a suitable pump (not shown) is
attached to a screw-threaded boss 306 formed on the
filling mechanism 292. The pump is then operated until
the chamber 297, flexible conduit 299, pipe 288 and the
‘interior of the annular hollow resilient expansion mem-
ber 279 are completely filled with a suitable hydraulic
fluid after which the discharge pipe of the pump is dis-
connected from the screw-threaded boss 366, - If desired,
a'threaded cap (not shown) may be secured to the scréw
threaded boss 306 to prevent damage to the screw threads
thereomn, it being understood the check valve device within
the filling mechanism 292 prevents backflow of the ‘hy-
draulic liquid to atmosphere subsequent to disconnecting
the pump.

Operation

The piston follower 305 of the load measuring mecha-
nism, as previously stated, serves as a cenfer plate for
the car body and therefore carries half the weight of the
car body, including the weight of the load. 'This weight
creates a hydraulic pressure in the chamber 297, which
pressure is proportional to this weight and is transmitted
via the flexible conduit 299 and pipe 288 to the interior
of the annular hollow resilient expansion member 279.
Since the circular hollow resilient expansion meémber 279
is restrained from expansion radially inward by the hol-
low sleeve 278, radially outward by the wall of ‘the
counterbore 276 in the plug 274 and sidewise in the di-
rection of the right hand by the hollow plug 289, the
pressure transmitted from the chamber 297 via conduit
299 and pipe 288 to the interior of the annular hollow
resilient expansion member 279 is effective to expand it
sidewise in the direction of the left hand to move the
collar 277 in this direction to thereby compress the resil-
ient ring 271 between the collar 277 and the end of
the counterbore 272 wuntil the resistance offered by the
compression of the resilient material comprising the ring
271 balances the hydraulic pressure acting within the
annular hollow resilient expansion member 279.  This
compression of the resilient material comprising the ring
271 is effective to reduce the cross-sectional area of the
choke 293 in accordance with the degree of the com-
pressive force acting on the ring. - Therefore, it is ap-
parent that the hydraulic pressure acting in the chamber
297 and within the annular hollow resilient expansion
member 279, which pressure varies directly with the load
carried on the car, is effective to reduce the cross-sec-
tional area of the choke 293 to a value that is directly
proportional to the load on the car.  Consequently, as
the load on the car is increased or decreased, the cross-
sectional area of the choke 293 is correspondingly de-
creased or increased so that the cross-sectional area of
the choke 293 is always in accordance with the load on
the car. :

Subsequent to adjusting the cross-sectional area of the
choke 293 in accordance with the load on the car, the
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draft gear device disclosed in FIG. 10 and FIG. 11 oper-
ates in substantially the manner as the draft gear device
disclosed in FIGS. 8, 8A, 8B and 9. Therefore, a com-
plete detailed description of the draft gear device dis-
closed in FIGS. 10 and 11 is not believed to be necessary,

It should be noted that since a hydraulic fluid is in-
compressible, it will take a longer period of time to force
the same quantity of liquid through a small orifice than
through an orifice of larger size.  As hereinbefore stated,
the general equation for kinetic energy is

_m?__m(at)?
B= 2 2

It follows, therefore, that by reason of the fact that
the time for the discharge of the hydraulic fluid through
the orifice increases as the load on the car increases, the
energy absorbing capacity of the draft gear device is cor-
respondingly increased as the load on the car is increased.
Consequently, it is apparent that the apparatus shown in
FIGS. 9 and 10 provides a draft gear device for a railway
freight car, the energy absorbing capacity of which varies
in accordance with the load placed in the body of the car.

The choke 284 in the hollow sleeve 282 acts as a time
delay choke between the chamber 297 and the interior of
the annular hollow resilient expansion member 279 to pre-
vent a change in the pressure within the annular hollow
resilient expansion member 279, and thereby a change
in the cross-sectional area of the choke 293 as a result
of momentary -changes in the pressure in the chamber 297
caused by rough track conditions over which the train is
traveling or the shock that occurs when two cars collide.
" Having now described the invention, what I claim as
new and desire to secure by Letters Patent, is:

1. In a railway car having a center sill member affixed

“to the body of the car and provided with a draft gear

pocket, a draft gear assembly disposed in said draft gear
pocket and comprising:

(a) a draft gear yoke movable up to a certain maxi-
mum travel in said draft gear pocket relative to the
center sill member responsively to draft and buff
forces exerted thereon, said yoke having two spaced-
apart elongated slots,

(b) a draft gear device disposed in one. of said elon-
gated slots and cooperating with the center sill on
movement of the yoke to absorb an amount of energy
corresponding to the amount of movement of the
yoke relative to the center sill, and

(¢) a fluid pressure controlled means movable into and
out of the other of said slots in said draft gear yoke
to control the amount of movement of said yoke be-
tween a chosen minimum amount and a chosen maxi-
mum amount for correspondingly controlling varia-
tions in the amount of energy absorbed by said draft
gear device.

2. In a railway car having a center sill member affixed
to the body of the car and provided with a draft gear
pocket, a draft gear assembly disposed in said draft gear
pocket and comprising:

(a) a draft gear yoke movable up to a certain maxi-
mum travel in said draft gear pocket relative to the
center sill member responsively to draft and buff
forces exerted thereon, said yoke having two spaced-
apart elongated slots,

(b) a draft gear device disposed in one of said elon-
gated slots and cooperating with the center sill on
movement of the yoke to absorb an amount of energy
corresponding to the movement of the yoke relative
to the center sill,

(¢) a fluid pressure controlled motor means having a
member movable into and out of the other of said
elongated slots in said draft gear yoke for control-
ling to different amounts the travel of said yoke re-
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sponsive respectively to draft and buff forces for
correspondingly effecting variations in the amount
of energy absorbed by said draft gear device, and

(d) - a brake pipe of a fluid pressure brake system, varia-
tions of pressure in which are effective to control
operation of said fluid pressure controlled motor
means.

3. In a railway car having a center sill member affixed
to the body of the car and provided with a draft gear
pocket, a draft gear assembly disposed in said draft gear
pocket comprising:

(a) a draft gear yoke movable up to a certain maxi-
mum travel in said draft gear pocket relative to the
center sill member responsively to draft and buff
forces exerted thereon, said yoke having two spaced-
apart elongated siots,

(b) a draft gear device disposed in one of said elon-
gated slots and cooperating with the center sill on
movement of the yoke to absorb an amount of energy
corresponding to the movement of the yoke relative
to the center sill, and

{c) a fluid pressure controlled motor means operatively
associated with said draft gear device and having a
member movable into and out of the other of said
elongated slots in said draft gear yoke for variously
limiting the amount of travel of said draft gear yoke
relative to the center sill member between said cer-
tain maximum travel and a chosen minimum travel
thereby to effect variations in the amount of energy
absorbed by said draft gear device.

4. In a railway car having a center sill member affixed

_ to the car body and provided with a draft gear pocket,
a draft gear assembly disposed in said draft gear pocket
and comprising:

(a) a draft gear yoke movable up to certain maximum
travel in said draft gear pocket relative to the center
sill member responsively to draft and buff forces
exerted thereon, said yoke having two spaced-apart
elongated slots,

(b) a draft gear device disposed in one of said slots
and cooperative with the center sill member upon
exertion of draft and buff forces on said draft gear
yoke to absorb energy, and

(¢) an interlock cylinder device secured to the center
sill member and having a piston and piston rod actu-
ated responsively to a predetermined fluid pressure
to a position in which the piston rod projects into
the other of said slots in said draft gear yoke to limit
travel of said draft gear yoke to a distance less than
said certain maximum travel, thereby corresponding-
ly varying the energy absorbed by said draft gear
device. :

5. In a railway car having a center sill member affixed
to the body of the car and provided with a draft gear
pocket, a draft gear assembly disposed in said draft gear
pocket and comprising:

(a) a draft gear yoke movable up to certain maximum
travel in said draft gear pocket relative to. the center
sill member responsively to draft and buff forces
exerted thereon, said yoke having two spaced-apart
elongated slots,

(b) a draft gear device disposed in one of said slots
and cooperative with the center sill member upon
exertion of draft and buff forces on said draft gear
yoke to absorb energy to a degree proportional to
the distance of travel of said draft gear yoke,

(¢) a fluid pressure controlled device secured to the
center sill member in a certain aligned position and
having a piston and piston rod actvated responsively
to a predetermined fluid pressure to a position in
which the piston rod projects into the other of said
slots in said draft gear yoke whereby the piston rod
cooperates with the yoke to control the travel of
the yoke between said certain maximum travel and
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a chosen minimum travel and thereby the energy ab-
sorbed by said draft gear device,

(d) biasing means effective to normally bias said-piston
and piston rod to a position in which the piston rod
is disposed out of the other of said slots in said draft
gear yoke to provide for maximum travel of said
draft gear yoke, and

(e) a brake pipe of a fluid pressure brake system, an
increase in the pressure in which is effective to cause
actuation-of said piston and piston rod of said fluid
pressure controlled device against -the biasing force
of said biasing means to the position in which the
piston rod projects into the other of said slots in
said draft gear yoke to provide for minimum travel
of said draft gear yoke and a decrease in pressure in
which is effective to cause actuation of said piston
and piston rod by said biasing means to the position
in which the piston rod is disposed out of the other
of said slots in said draft gear yoke to provide for
maximum travel of said draft gear yoke.

6. In a railway car having a center sill member pro-
vided with a draft gear pocket, the combination as claimed
in claim 4, further characterized in that said interlock
cylinder device is provided with biasing means for biasing
said piston and piston rod, with fluid at less than a cer-
tain pressure acting on said piston, to a position in which
the piston rod is withdrawn  from the other of said slots
in said draft gear yoke, thereby enabling travel of said
yoke up to its said certain maximum travel.

7. In a railway car having a center sill member affixed
to the car body and provided with a draft gear pocket,
a draft gear assembly disposed in said draft gear pocket
and comprising:

(a) adraft gear yoke movable up to certain maximum
travel in said draft gear pocket relative to the center
sill member responsively to draft and buff forces
exerted thereon, said yoke having two spacéd-apart
elongated slots and -a cavity for receiving a car cou-
pler shank,

(b) a car coupler having a shank disposed in the cavity
in said draft gear yoke and operatively connected
to said draft gear yoke whereby movement of said
car coupler in response to buff and draft forces ap-
plied thereto effects movement of said draft gear
yoke,

(c) a draft gear device disposed in one of said slofs
and cooperative with the center sill member upon
exertion of draft and buff forces on said- draft gear
yoke to absorb energy, and

(d) an interlock cylinder device secured to the center
sill member and having a piston and piston rod actu-
ated responsively to a predetermined fluid pressure
to a position in which the piston rod projects into
the “other of said slots in said draft gear yoke to
limit travel of said draft gear yoke to a-distance less
than said certain maximum travel, thereby corre-
spondingly varying the energy absorbed by said draft
gear device.

8. In a railway car having a center sill member affixed
to the body of the car and provided with a’ draft gear
pocket, in combination: ’

(a) a brake pipe of a fluid pressure brake system nor-
mally charged with fluid under pressure variations
in which control brake applications and brake re-
leases, and

() a draft gear assembly disposed in the draft gear
pocket, said draft gear assembly comprising:

(i) a draft gear yoke movable in the draft gear
pocket up to a certain maximum travel relative
to the center sill member responsively to draft
and buff forces exerted thereon, said draft gear
yoke having two spaced-apart elongated slots,

(ii) a draft gear device disposed in one of said

o
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slots and ‘cooperative with the center sill mem-
ber upon exertion of draft and buff forces on said
draft gear yoke to absorb energy, and

(iii) an interlock. cylinder device secured to the
center sill member and having a piston and
piston rod actuated responsively to a predeter-
mined fluid pressure in said brake pipe to a
position in which the piston rod projects into the
other of said slots in said draft gear yoke to
limit travel of said draft gear yoke to a distance
which is-a chosen fraction of said certain maxi-
mum travel, thereby correspondingly varying the
energy absorbed by said draft gear device.

9. In a railway car baving a center sill member affixed
to the body of the car and provided with a draft gear
pocket, in combination:

(a) a brake pipe normally charged to a chosen pres-
sure for effecting a brake release and in which a te-
duction of pressure of a certain amount from said
chosen pressure effects a full service brake applica~
tion, and

(b) a draft gear assembly disposed in the draft gear
pocket, said draft gear assembly comprising:

(i) a draft gear yoke movable in the draft gear
pocket up to a certain maximum travel relative
to the center sill member responsively to draft
and buff forces exerted thereon, said draft gear
yoke having two spaced-apart elongated slots,

(ii) a draft gear device disposed in one of said
slots and cooperative with the center sill mem-
ber upon exertion of draft and buff forces on
said draft gear yoke to absorb energy,

(ili) an interlock cylinder device secured to the
center sill member and having a piston and pis-
ton rod actuated to a position in' which the piston
rod projects into the other of said slots in said
draft gear yoke to limit travel of said draft gear
yoke to a distance which is a chosen fraction of
said certain’ maximum travel, responsively to
the chosen fluid pressure in said brake pipe,
thereby correspondingly varying the energy ab-
sorbed by said draft gear device, and

(iv) biasing means effective upon reduction of the
pressure in the brake pipe from said chosen
pressure by an amount greater than the certain
amount required to effect a full service brake
application to move said piston and piston rod
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from the position in which said pisten rod pro- -

jects into the other of said slots in said draft
gear yoke to a position in which said piston rod
is withdrawn entirely out of the other of said
slots in said draft gear yoke, thereby to enable
said maximum travel of said yoke.

10. In a railway car having a center sill member affixed
to the body of the car and provided with a draft gear
pocket, a draft gear assembly disposed in said draft gear
pocket and comprising:

(a) a draft gear yoke movable up to a certain maxi-
mum travel in said draft gear pocket relative to the
center sill member responsively to draft and buff
forces exerted thereon, said yoke having two spaced-
apart elongated slots, :

(b) a draft gear device disposed in one of said slots
and cooperative with the center sill member upon
exertion of draft and buff forces on said draft gear
yoke to absorb energy, and

(¢) a pair of oppositely disposed interiock cylinder
devices each secured to the center sill in a certain
aligned position and each having a piston and piston
rod actuated responsively to a predetermined fluid
pressure to a position in which the piston rods project
into the other of said slots in said draft gear yoke to
limit travel of said draft gear yoke to a distance
less than said certain maximum travel, thereby cor-
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38 .
respondingly  varying the energy absorbed by said
draft gear device. :

11. In a railway car having a center sill member affixed
to the car body and provided with a draft gear pocket, in
combination: ;

(@) a draft gear yoke movable up to a certain maxi-
mum travel in said draft gear pocket relative to the
center sill member responsively to draft and buff
forces exerted theron, said yoke having an elongated
slot, and

(b) a draft gear device disposed in said slot and com-
prising:

(i) two coaxial and spaced-apart cylinders,

(ii) a combined interlock cylinder and space ele-
ment connecting said two coaxial cylinders and
having a fluid pressure operated valve means
operable from one position in which a com-
munication between said two coaxial cylinders
is open to provide a maximum shock absorbing
capacity for said draft gear device to another
position in which the communication is closed
to provide a lesser shock absorbing capacity
for said draft gear device,

(iii) fluid disposed in one of said cylinders,

(iv) a hollow piston member reciprocable within
one of said cylinders,

(v) a first spring-biased piston slidably mounted
in said hollow piston member and cooperating
therewith to form a chamber,

(vi) a first choke means carried by said hollow
piston member for controlling the rate of flow
of fluid between said one cylinder and said
chamber, )

(vii) a second choke means carried by said com-
bined interlock cylinder and space element for
controlling the rate of flow of fluid between said
two coaxial and spaced-apart cylinders in re-
sponse to opening of said communication by
said fluid pressure operated valve means, and

(viii) a second spring-biased’ piston slidably
mounted in the other of said cylinders, said
hollow piston member being effective to move
said fluid from one of said cylinders respectively
through said first choke means to said chamber
and, upon opening of said communication by
said fluid pressure operated valve means,
through said communication and said second
choke means to the interior of the other of
said cylinders whereby said first and second
spring-biased pistons are moved by said fluid.

12. In a railway car having a center sill member pro-
vided with a draft gear pocket, the combination claimed
in claim 10, further characterized by a brake pipe normal-
ly charged to a chosen pressure, and in that the flaid
pressure operated valve means of said combined inter-
lock cylinder and space element is operated from its one
position to its other position in response to the pressure
in said brake pipe exceeding a certain low pressure rela-
tive to said normally charged brake pipe pressure.

13. In a railway car having a center sill member affixed
to the car body and provided with a draft gear pocket,
the combination as claimed in claim 10, further char-
acterized by means for varying the orifice area of one
of said choke means including means responsive to the
load on the car.

14. In a railway car having a center sill member affixed
to the car body and provided with a draft gear pocket,
the combination claimed in claim 10, further character-
ized in that said second choke means is constructed of a
resilient material and has a bore exteniding therethrough
to constitute an orifice whereby the area of said bore can
be varied by compressing said resilient material, and in
having means responsive to the load on the railway car to
effect variation in the degree of compression of said
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resilient material to vary the area of said bore in said . 2,909,291
second choke means. 2,911,112
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