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Patented Nov. 21, 1950 2,530,756 

UNITED STATES PATENT OFFICE 
2,530,756 

DRAFT GEAR. 

Martin P. Blomberg, Hinsdale, Ill., assignor to 
General Motors Corporation, Detroit, Mich., a 
corporation of Delaware 
Application May 3, 1946, Serial No. 667,217 

(C. 23-67) 13 Claims. 

This invention relates to cushioning means for 
railway vehicle bodies and more particularly to 
means for cushioning draft and buffing shocks. 
Conventional draft gears are of great length 

and project downwardly from the body and con 
sequently limit the clearance space between the 
draft gear and truck end Sill. On locomotives the 
traction motors supported on and geared to the 
truck axles further reduce the space for the draft 
gear. In order to provide space for draft gears 
on locomotives the traction trucks are articulated 
to the body further from the ends resulting in 
greater overhang of the ends of the body with re 
spect to the trucks. It will be evident that the 
greater the distance from the truck center to the 
point of the draft gear to which the coupler is 
pivoted the greater the lateral component of the 
buffing and draft forces on the body when round 
ing turns and passing through croSSOverS. 
The principal object of the invention is to pro 

vide a draft gear of short length insertable in a 
pocket of short length in the body underframe 
immediately adjacent the ends and providing 
coupler attaching means on a projection draft 
gear extending downwardly out of the draft gear 
pocket so that the coupler is connected to the 
draft gear as close as possible to the truck center 
without interfering with the truck end sill, tra C 
tion motors and electrical leads therefor thereby 
increasing the truck base and reducing the lateral 
component of the buffing and draft forces applied 
by the couplers to the body. 
Another object is to provide buffing means 

acting in combination with the draft gear to 
cushion buffing shocks, prevent slack between the 
couplers and further prevent lateral movement 
of the bodies of coupled vehicles. 
The combined means by which these objects are 

accomplished and the advantages derived thereby 
Will become apparent by reference, to the follow 
ing detailed description and drawings illustrating 
these means. 

Figure 1 of the drawings is a partial Side eleva 
tion of a railway vehicle with parts broken away 
to clearly illustrate details of the means for 
cushioning draft and buffing shocks. 

Figure 2 is an enlarged vertical sectional view 
taken on the longitudinal center plane of one end 
Of the Vehicle. 

Figure 3 is an enlarged transverse sectional 
view taken on line 3-3 of Figure 2. 

Figure 4 is an enlarged plan view of One end of 
the vehicle with parts broken away. 

Figure 5 is a diagrammatic view illustrating the 
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Figure 6 is a diagrammatic view illustrating 

how the lateral force applied to the vehicle body 
is reduced by use of my improved draft gear. 

Figure 7 is an enlarged transverse sectional 
view taken on line 7-7 of Figure 1. 
In Figure 1 of the drawings an end portion of 

the body or cab of a locomotive and one articu 
lated traction truck, including a traction motor, 
is shown in dash and dot lines. The body or cab 
is indicated at , the truck at 3, the truck end sill 
at 4, the truck axle at 5, truck wheels at 7 and a 
traction motor 9 supported on and geared to the 
axle in conventional manner and having elec 
trical motor leads fo. 
The cab or body includes a built-up cab or 

body underframe generally indicated at if com 
prising an end sill 3, a transverse member 5 
longitudinally Spaced therefrom and built-up 
center sill members generally indicated at 7-9, 
Figure 4, Spaced apart transversely and secured 
between the end Sill 3 and member f3 to form a 
central draft gear pocket, generally indicated at 
2 and located immediately adjacent the end Sill, 
as best shown in Figures 1, 2 and 4. 
The end sill i3 is provided with inwardly ex 

tending upper and lower supporting flanges 
23-24 and the transverse member 5 is likewise 
provided with upper and lower flanges 25-26 
extending into the pocket 2. A cushion 27 is 
shown on the underside of the upper supporting 
flanges 23-25 adjacent stops 28-29 thereon and 
a wear plate 30 is shown on the underside of each 
cushiOn 27. 
The built-up center Sills 7-9 are provided 

With U-shaped central facing portions, the legs 
3-33 of which extend into the pocket and serve 
as draft and buffing stops. Wear plates 34 are 
secured to the inner Vertical faces of the legs or 
stops 3-33 and bottom of the U-shaped por 
tions. Additional inwardly extending stops 35 are 
Secured to the inner face of the center Sill men 
bers 7-9 on either side of the U-shaped 
central portions. The stops 35, as will be sub 
Sequently explained, serve as key retainer stops. 
Flanged members 37 having inwardly extending 
Supporting flanges 38-39 are secured to the 
inner face of the center sills 7-9 at each end 
of the draft gear pocket 2, as best shown in 
Figures 3 and 4. It will be noted that the upper 
face of the lower supporting flanges 39 of the 
flanged members 37 are adjacent and flush With 
the upper faces of the lower supporting flanges 
24-26 of the end Sill 3 and transverse member 
f5. Wear plates 40 are secured to the inner face 

forces applied to the body with conventional draft is of the flanged members 37 above the flanges 38. 
gears. Secured on the outer face of the end sill 3 is 
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a buffer pocket 4 having outwardly diverging 
internal side Surfaces 43-45, as best Shown in 
Figure 4. A buffer wedge 47 having comple 
mentary external diverging side surfaces is now 
ably mounted in the pocket 4. Rubber cushions 
49 are located between each of the outwardly di 
verging internal and external side surfaces of the 
buffer pocket, 4 and wedge 47 and the head 5 of 
a buffer bolt 53 engages with the bottom of a 
central pocket 55 in the wedge and the bolt ex 
tends through aligned openings in the wedge 47 
and body end Sill 3. A nut 57 on the inner end 
of the bolt 53 draws the Wedge into the buffer 
pocket 4 to compress the rubber cushions 49. 
therebetween and to hold the parts in position 
when assembled. 
A buffer head 59 has a channel chafing plate 6i 

pivoted thereon in any convenient manner and 
a hollow plunger portion S3 slidable in the pocket 
55 of the wedge S. Compression Springs 65-6 
are placed between the outer end of the pilunger 
portion and the head 5 of the buffer bolt 53 and 
suitable retaining means, not shown, are pro 
vided to retain the plunger 63 of the buffer head 
59 in the pocket 55 of the wedge 47 and allow 
inward movement of the buffer head against the 
compression force exerted by the springs 65-6E. 
As best illustrated in Figure 4, lugs 63- are 
provided on the upper and lower faces of the 
wedge 4 either side of the longitudinal center 
line and T-shaped lugs 3 are provided on the 
upper and lower faces of the buffer pocket & 
with the stein portion of these T-shaped lugs 3 
shown extending outwardly between the lugs 
69-7 on the wedge 4. With this arrangement 
of lugs transverse and inward movement of the 
wedge is limited by contact between the lugs 
69-7 and 3. Shins 5 are placed on the 
plunger portion 63 of the buffer head 59 to limit 
movement of the plunger into the Wedge 4. 
A draft gear assembly having short overall 

length is adapted to be inserted into the draft 
gear pocket 2 formed in the cab underframe 
for Support therein by the following Inean.S. 
This assembly includes a member or yoke hav- 3. 
ing an elongated opening 79 extending trans 
versely therethrough and provided with internal 
cylindrical end surfaces 8 -82 and yoke end 
projections 83-85 of rectangular form located 
slightly above the longitudinal center line of the 
yoke opening 9 and another projection 8 sinown 
extending downwardly below the bottom of the 
opening and outwardly of the pocket 2. Weal 
plates 83 are secured to the upper and lower faces 
of the yoke end projections 83-85 and coupler 
attaching means are provided on the down Wardly 
extending projection 8. This coupling attach 
ing means includes a pin 9 supported in Ver 
tically Spaced bushings 93 in aligned openings 
in the yoke projection 8 with bushings 35-3 
having complementary spherical and cylindrical 
surfaces located on the intermediate portion of 
the pin 9 whereby the inner end of the shank 
98 of a coupler 99 is mounted for liinited univer 
sal movement on the yoke 77. The yoke pin 9 
is held in place by means of a key 90 and the 
bushings S5-97 are held in the end of the coupler 
shank 98 by a snap ring . The coupler 99 
may be disconnected from the yoke by renoval 
of the key is and pin 9. 
Within the yoke opening 79 and extending 

therethrough are yoke followers comprising a 
draft gear wedge pocket 93 and a Wedge inen 
ber 05 having complementary inclined inner sul 
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rubber cushions having plates 3 bonded to 
opposite faces and in contact with these comple 
mentary inclined surfaces. The cushions 
urge the Wedge pocket 3 and wedge 35 apart 
so that the respective central outer cylindrical 
surfaces 5- provided thereon are held in 
contact with the respective cylindrical end Sur 
faces 8-32 of the yoke opening 9. The out 
Wardly projecting end portions of the WCdge 
pocket and Wedge 93-95 have vertical Outer 
face and end surfaceS. 
The shorter lower flanges 23-28 of the draft 

gear pocket 2 in the cab underframe permits 
the above draft gear assembly to be upwardly in 
Serted therein. When the draft gear aSsensibly 
is inserted in the pocket, as best ShoWii in FigureS 
2 and 4, the upper wear plates 38 on each yoke 
end projections $3-85 are in contact with a plate 
3) On a cushion 2, which cushioins, as explained, 
are on the lower faces of the upper flanges 23-25 
of the end sill 3 and transverse member 3. In 
order to hold the assembly in the pocket 2 and 
permit longitudinal movement of the yoke i in 
the pocket, keys 3-2 is having wear plates 
9-2 on the upper face are inserted above 

the lower flanges 39 of the members 33 to a posi 
tion below the lower Wear plateS 89 on each yoke 
end projection. The key 9 then rests on the 
lower fianges 39 of the outer flange membel's Si 
and the lower flange 24 of the end sill 3 and in 
contact with a stop 20 of the end sill. the key 
2 rests on the lower flanges 39 of the inner 

flanged members 3 and lower flange 26 of the 
transverse member 5 and is in contact with a 

3.; stop 22 on the member 5. A key retainer 23 
is inserted between the back face of the key 3 
and the front faces of the adjacent key Stops 35 
on the center sills 7-9. The key retainer 23, 
as best illustrated in Figures 1, 2 and 7, is se 
cured in any convenient manner, preferably by 
Welding, to the upper face of an inverted U 
shaped member 26 and the legs 25 of the men 
ber 24 are boited to the center sills. Another 
key retainer 23 Secured to another U-shaped 
member 26 is inserted between the front face 
of the key 2 and the adjacent back faces of 
other key stops 35 on the transverse meniber 5 
and the legs 25 of this member 23 are also 
boited to the center sills -i 9, as best shown in 
Figures 1, 2 and 3. The yoke end projections 
83-85 are then free to move longitudinally in 
either direction on the keys 9-2 without 
moving the keys longitudinally. It will be evi 
dent that if it is desired to insert the draft gear 
assembly downwardly into the pocket the relative 
positions of the upper flanges 23-25 and lower 
fanges 24-26 must be reversed and the keys 
9-2, key retainers 23, and stops 35 must 

be located adjacent the top of the pocket. 
Resilient coupler Supporting and centering 

means, generally indicated at 2, of the same 
type shown in my United States Patent 2,380,0i8, 
filed April 17, 1944, is supported by a member 29 
having an upper coupler stop 3i and connected 
at the top to the end sill 3. The shank 93 of 
the coupler 99 is inserted between the coupler 
Supporting and centering means 2 and coupler 
stop 3 of the member 29 and the coupler shank 
98 is connected to the lower yoke extension 87 in 
the manner previously described for limited uni 
versal movement with respect, thereto. 
With the above described short length draft 

gear aSSembly and bu?ing means mounted on the 
cab underframe immediately adjacent the 

faces (7-09-0-69 between Which are 75 end, articulated supporting and traction trucks 
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inay be articulated to the body." or cab under 
frame closer to the ends and thereby reduce the 
overhang of the ends of the body cab and also 
;to increase the truck base as more clearance is 
provided for the truck end sill. 4, traction motor 
9. and traction motor leads. O at the outer end of 
the truck3, as best shown in Figure 1. 
When the underframe if and coupler 99 are 

in longitudinal alignment and draft force is 
transmitted between the underframe and coupler 
the yoke. TT, is pulled...outwardly in the pocket 
and torque is applied thereto in a clockwise di 
rection as the coupler is attached to the projec 
tion 87 of the yoke TT below the projections 83 
and 85 by which it is supported in the pocket 2. 
These forces on the yoke are cushioned by out 
ward movement of the draft gear wedge 05With 
respect to the wedge pocket 103, which is pre 
vented from outward movement by the Outer 
legs or stops 3 on the center, sills - 9 to 
cause compression of the rubber Cushions if be 
tween the wedge pocket and wedge O3-05. 
The cockwise torque force on the movement of 
the yoke is permitted by the engaging cylindrical 
surfaces 81-82- 5-7 of the yoke and draft 
gear, wedge pocket and wedge and this force is 
cushioned by compression of the cushion 2 be 
tween the yoke outer end projection 83 and the 
upper flange 23 of the end sill 3. The yoke inner 
end projection 85 is then maintained in contact 
with the key 2 supported by the underframe to 
resist the torque force. This slight upward move 
ment of the outer end of the yoke by Compres 
ision of the cushion 27 relative to the coupler is 
permitted by the bushings 95-97 having Spheri 
cal surfaces by which the coupler 99 is connected 
to the yoke. 
With the underframe and coupler in longi 

tradinal alignment and buffing force transmitted 
-therebetween, the yoke is pushed inwardly and 
torque force in a counterclockwise direction is 
applied thereto. These forces cause the Wedge 
pocket 103 to move inwardly and compress the 
cushions between it and the wedge member 
05 which is then in contact with the inner legs 

or stops 33 on the center sills and 9 and the 
cushion 27 between the inner yoke projection 
85 and upper flange 25 of the transverse Alember 
5 is compressed to cushion this torque force. 
The outer yoke projection 83 is accordingly held 
in contact with the outer key 9 supported on 
the underframe to resist this torque force. 
When vehicles having buffing and draft gears 

of the type, described are coupled the buffing 
channel chafing plates 6 are maintained in coin 
tact by compression of the buffer Springs 65-67 
and cushions 49 to retain the pulling faces of coul 
pled couplers in contact for all relative positions 
of the bodies or cabs and couplers thereon. The 
buffers accordingly act in combination with the 
draft gears to cushion buffing and coupling 
shocks which are of greater intensity than draft 
shocks and also damp out relative movement be 
tween the cabs of coupled Vehicles. 
When the coupied vehicles are rounding curves 

or passing through track crossovers the bodies 
and couplers are angularly related thereto and 
the draft and buffing forces therebetween Will 
accordingly cause a lateral component of these 
forces to be applied to the cab underframe at 
the points of attachment of the couplers. 
As mentioned, in conventional draft gears of 

long length the truck centers must be located in 
wardly from the ends of the body in order that 
there will be no interference between the draft 
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6 
gear and truck and traction notor thereon. As 
best shown in Figure 5 the lateral component of 
the draft and buffing forces is applied at the truck 
center C. With a radial type draft gear indi 
cated at R in which the member including the 
draft gear and coupler is pivoted to the body at 
the truck center TC. When the draft gear is Sup 
ported on the body and the coupler is pivoted 
thereto at a point A between the truck. center 
TC and end of the body the lateral component 
of the draft and buffing force increases with dis 
tance betWeen points TC and A and this lateral 
component tends to cause the body to rotate in 
a horizontal plane relative to the truck centers 
TC, which centers become the reaction points. 
With my improved shorter length draft gear, 

as best shown in Figure 6, the distance between 
the point of coupler attachment B and truck cen 
ter TC may be reduced and the truck base in 
creases thus decreasing the lateral component 
of the draft and buffing force and increasing the 
distance between the truck Centers TC or reac 
tion points to thereby reduce rotation of the body 
relative to the truck centers and still provide 
sufficient clearance between the draft gear and 
truck and traction motor thereon. As previously 
meationed the frictional force between the buf 
fers of adjacent coupled vehicles also damps out 
relative rotation and cocking of the bodies rela 
tive to their respective trucks. 

I claim: 
1. A railway draft gear yoke having projecting 

end support portions and a side projecting por 
tion including coupler attaching means, said yoke 

i5 having an opening extending transversely with 
respect to said end and side projecting portions 
and through the yoke intermediate the end Slip 
port portions thereof. 

2. A railway draft gear yoke having oppositely 
projecting end support portions and an opening 
for receiving cushioning means extending trans 
versely therethrough intermediate Said Support 
portions, said yoke having coupler attaching 
eans offset laterally from a line connecting the 

said end Support portions. 
3. A railway draft gear comprising a yoke haW 

ing an opening therethrough, cushioning means 
in the yoke opening, said yoke having projecting 
support portions at opposite ends, a projection 
extending downwardly theirefrom intermediate 
the support portions and coupler attaching 
means on said projection. 

4. In a railway vehicle, a body comprising an 
underframe having an end Sill and illenbers 
forming a pocket having internal projections at 
the ends and located inInediately adjacent said 
end sill, a draft yoke insertable and movable be 
tween said internal pocket projections and hav 
ing a portion projecting downwardly below Said 
underframe, coupler attaching means on Said 
draft yoke portion, a coupler connected to Said 
attaching means and extending longitudinally 
outward below said end sill and means carried 
by said end sill for Supporting said coupler. 

5. A railway vehicle comprising a body includ 
ing an underframe, said body underframe in 
cluding members arranged to form a pocket hav 
ing internal flanges, said pocket being located 
immediately adjacent one end of Said under 
frame, a draft yoke supported at longitudinally 
spaced points by said fianges of said pocket, Said 
yoke having a portion projecting downwardly 
below said pocket, coupling attaching means io 
cated on said yoke portion, a coupler connected 
to said attaching neans and extending horizon 
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tally outward of the end of said underframe and 
coupler supporting means attached to the end 
of said underframe. 

6. Cushioning means for a vehicle having a 
body underframe provided with a central pocket 
immediately adjacent the end, said pocket hav 
ing vertically spaced ilanges and longitudinally 
spaced stops, a member movably supported at its 
ends between said flanges, said member having 
a transverse elongated opening therethrough be 
tween the ends thereof and a projection extend 
ing downwardly from said member and out of 
said pocket coupler attaching means on Said 
projection, separate followers extending through 
the ends of Said opening in said member and po 
sitioned between said stops and Cushion neans 
between Said followers. - - - 

7. Cushioning means for a railway vehicle com 
prising an underframe having a central pocket 
immediately adjacent the end thereof, Said pocket 
having upper and lower end flanges and longi 
tidinally spaced stops, a yoke having end portions 
insertable between said end fanges, a cushion be 
tween each yoke end portion and a pocket upper 
flange, keys insertable between Said pocket lower 
fianges and Said yoke ends to retain Said yoke in 
said pocket, said yoke having a downwardly 
directed extension, a coupler pivoted on Said yoke 
extension, means on said underframe movably 
supporting said coupler and a shock absorbing 
cushion and yoke follower means on either end 
thereof extending through the yoke opening, Said 
follower means being positioned between Said 
longitudinally spaced pocket stops. 

8. Cushioning means for a railway vehicle con 
prising an underframe having a central pocket 
intermediately adjacent the end, said pocket hav 
ing upper and lower end flanges and longitudi 
nally spaced side stops, cushions Secured to said 
upper end flanges, a cushion assembly compris 
ing a movable member insertable upWardly in 
said pocket so that the ends thereof are cushioned 
by said cushions on said upper end flanges and 
movable with respect to Said flanges, said men 
ber having an opening extending transversely 
therethrough, and a portion extending down 
Wardly below and toward the outer end of said 
pocket, said portion being provided with coupler 
attaching means, followers extending through the 
ope,iing in said member and into the Space be 
tween said pocket side stops, a deformable cushion 
between said followers normally urging said foll 
lowers into contact with the ends of the opening 
in said member, keys between the ends of Said 
member and said lower pocket flanges for retain 
iing and supporting Said member in Said pocket 
and key retainers Secured to the pocket sides be 
tween said keys and pocket side stop members. 

9. In a vehicle, an underframe provided with a 
pocket in the center immediately adjacent the 
end, Said pocket having upper and lower flanges 
aid longitudinally Spaced Stop members, means 
for cushioning draft and buffing shocks in Said 
pocket comprising cushions on the underside of 
Said tipper pocket flanges, a yoke having end 
portions insertable between said upper and lower 
flanges and a portion extending downwardly out 
of Said pocket, a key between each of said lower 
fanges and Said yoke end portions for supporting 
and retaining Said yoke in said pocket, yoke foll 
lowers in the opening of said yoke positioned be 
tween Said stop members, a deformable cushion 
between said followers, a coupler mounted for 
universal movement on said downwardly extend 
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8 
ing portion of Said yoke and coupler supporting 
meanS Secured to the end of Said underframe. 

10. In a vehicle, a body underframe having a 
central pocket immediately adjacent the end, Said 
pocket having vertically spaced end flanges and 
longitudinally Spaced stops, means for cushioning 
draft and bu?ing Shocks applied to Said under 
frame comprising a yoke having end projections 
insertable between said pocket end flanges and 
having a downwardly extending portion provided 
with coupler attaching ineans, cushionS. between 
Said yoke end projections and upper pocket end 
idanges, keys insertable between Said lower pocket 
end fianges and the end projections of Said yoke 
for Supporting and retaining Said yoke in Said 
pocket, key retainers Secured in Said pocket, yoke 
followers and deformable cushions therebetween 
located in said yoke opening, Said followers pro 
jecting into the Space between Said Stop members, 
said deformable cushions urging said followers 
into contact with the end portions of the yoke 
opening and Said stops. 

11. In a vehicle, a body underframe having a 
central pocket immediately adjacent the end, said 
pocket, having vertically spaced end flanges and 
longitudinally Spaced Stops, means for Cushioning 
draft and buffing Shocks on Said underframe, Said 
means comprising a yoke upwardly insertable 
into Said pocket between the end fanges, cushion 
ing means between said upper pocket end flanges 
and Said yoke, keys insertable between said lower 
end flanges and yoke for Supporting and retain 
ing Said yoke in Said pocket, Said yoke having a 
portion extending downwardly out of said pocket, 
a coupler mounted for universal movement on 
Said downwardly extending yoke portion, cylin 
drical Surfaces at the ends of Said yoke opening, 
yoke followei'S extending thirough Said yoke open 
ing, each of Said followers having a cylindrical 
portion cooperating with one of said cylindrical 
end Surfaces of Said yoke opening, the ends of 
Said followers being upwardly insertable between 
Said stops, deformable cushion means between 
Said followers normally urging said cylindrical 
Surfaces thereon into contact with correspond 
ing Surfaces of Said yoke and coupler supporting 
Inneans Secured to Said underframe. 

12. Cushioning means for a vehicle comprising 
a body underframe, Said underframe having a 
central pocket immediately adjacent the end, said 
pocket having side recesses and flanges in oppo 
site ends, means for cushioning draft and buffing 
Shocks insertable in Said pocket, said cushioning 
means connprising a yoke movably mounted be 
tween the end flanges of Said pocket and having 
a downwardly projecting portion provided with 
coupler attaching means, deformable cushions 
and yoke followerS on Opposite ends of said 
cushions located in the opening of said yoke, the 
Outer ends of Said followers extending into the 
Side receSSes of Said pocket, said deformable 
cushions normally holding said followers in con 
tact with the end Surfaces of the yoke opening, 
Said follower and yoke surfaces in contact being 
cylindrical, a coupler mounted for universal move 
ment on Said coupler attaching means, and means 
On Said underframe for supporting said coupler. 

13. Cushioning means for a vehicle comprising 
a body underframe having a central pocket im 
Inediately adjacent the end, said pocket having 
longitudinally Spaced stops and vertically spaced 
end flanges, cushions on certain of said flanges, 
Shock absorbing cushions and follower means on 
opposite ends of Said shock absorbing cushions 
located in Said pocket between said stops, a mem 
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ber surrounding said follower means and said REFERENCES CTED 
shock absorbing cushions to compreSS and deform The following references are of record in the 
said shock absorbing cushions, said member being file of this patent: 
movably cushioned between said pocket end s 
flanges by said cushions on certain of these UNITED STATES PATENTS 
flanges and cooperating with said followers to Number Name Date 
cushion movement of Said member by action of 173,757 Bennett ----...--...--- Feb. 22, 1876 
said shock absorbing cushions, Said member hav- 1968,789 Townsend---------- July 31, 1934 
ing a projection extending outwardly of Said 2,286,590 Van Dorn ---------- June 16, 1942 
pocket, a coupler connected to said projection lo 2,292,193 Blomberg ----------- Aug. 4, 1942 
and coupler Supporting means carried by said 2,363,197. Nystrom et al. ... Nov. 21, 1944 
underframe. 

MARIN P. BOMBERG, 


