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3 Caimas. 

My invention relates to friction draft gears 
for railway cars and the prineipal object of the 
invention is to provide a gear of this type that 
is characterized by compactness, high capacity, 
and yet softness of action particularly during the 
preliminary travel of the gear. 

Further and other objects of the invention 
will become apparent as the disclosure proceeds, 
and the description is read in conjunction with 
the accompanying drawings in which: 
Figure 1 is a longitudinal sectional view 

through a draft gear built in accordance with 
this invention; 

Figure 2 is an end view of the gear with parts 
broken away; 
Figure 3 is a face view, or view in elevation, 

of the cluster of wedge members employed in 
the draft gear; 

Figure 4 is: a fragmentary, view, corresponding 
to Figure 1, but showing the draft gear after the 
preliminary travel, or partly compressed; 

Figure. 5.is an exploded; views of the parts ask 
sembled in Figure 1; and - 

Figure 6. is a diagram, coaparing; the charae 
teristic curve. of a high, compression. draft, gea: 
with the curve of the draft gear shown in:Figures. 
1 to 5, inclusive. 
This application is a division of my earlier apa 

plication, Serial. No. 26,648 fileci, Nay, 12, 1948, 
which has now matured into Featent No. 2,496,442. 
granted February 7, 1950; and the disclosure of 
such patentis hereby incorporated in toto in the: 
present application with the reference: charac: 
ters denoting the same parts in this... application 
as in the heretof?ree-id?Intified: patented: disse. 
ClOSure. 

in the drawings, nurnerals:20 and 2; designate; 
the center sills, of a railway car, on which sills; 
are mounted draft, lugs; 22 and buff. lugs 23. The 
rectangular space defined by the two, sills and 
the four lugs constitutes the pocket in which the: 
draft, gear is in d. In accord; with common 
practice, a follower, in the forms of a plate. 25, 
is inserted between the draft, lugs. 22 and the 
draft. gear, this plate being...in epntact. With they' 
butt of the coupler. 26: The draft. gear is: enar 
braced by a draft yoke 27, which draft, yoke, is: 
connected to the coupler; 26 in a well known. 
naaner. 
The draft, gear: shown in Figurel has a house. 

ing; generally designated 28;, that is open atome: 
ead and is closed at the other-end by: a base Wail 
39, the base Wall being-offset to form: an inwardly 
extending boss; 3. Near its open end.thehous 

(C. 23-24), 
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friction surface or surfaces 33. Preferably the 
friction chamber 32 is of longitudinal tapering 
configuration, the walls that provide the friction 
surface 33 converging inwardly in longitudinal 
section as viewed in Figure 1. Rather than make 
the friction chamber 32 circular in cross-section, 
1 prefer to employ a polygonal configuration, the 
particular friction chamber shown in Figures 1 
to 4 being hexagonal. . - 
At the open end of the friction chamber 32 is a 

follower or thrust member 35 in contact with the 
previously mentioned follower plate 25. It is 
contemplated that the thrust member 35 will 
have a convex inner face 36, in this instance, 
shaped as the segment of a sphere. The con 
vexity of the inner face is required for a cer 
tain wedging effect, and the spherical configura 
tion is preferred to make the follower movable 
universally to conform automatically with 
changes in the angtularity of the follower plate 
25 as the coupler 26 swings to various angles rela 
tive to the longitudinal axis of the car. The self 
aligning thrust member 35, in maintaining con 
stant face-to-face contact with the follower plate:- - 
25, avoids such wear as would be caused by rela 
tive movement between the thrust member and 
the follower plate. Preferably, the thrust mem 
ber is of hollow construction, with a relatively 
large central aperture 37 on its outer wall and a 
Smalleraperture 36on its innerwall. 
The draft gear is provided with the usual 

longitudinal restraining means in the form of an 
axially positioned bolt 40 extending from the 
base wall 30 of the draft gear casing to the 
thrust member 35. The bolt extends through an 
aperture 41 in the base wat boss 3 f, with the i 
head 42 of the boit inside the boss; and at the 
other end the bolt extends through the aperture 
38 of the thrust meiber 35, the aperture 32 be 
ing sufficiently oversize:with respect to the bolt 
to permit the required universal movement of the 
thrust member: Enside the thrust member 35 
a suitable temporary washer 43, of lead or other' 
frangible material, may be mounted on the bolt 
40 along with a permanent metal washer 43, the 
two washers being retained by the usualnut 4S. 
The purpose of the temporaryº" washer &3 is tó 
hold the draft gear initially in sufficiently con-... . 
tracted'state to perimit the draft gear to bein. 
stalled in the draft gear: pocket rarmediately 
after installation the temporary washer 43 is . 
ruptured by load forces and drops away to peri. 
mit thedraft gear tó expand to the full length 
of the pocket. 

ing .28 forms; afriction chamber: 32 providing a 36- The particular fiction device: employed in thei 
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draft gear of this inventian may take various 
forms, but I prefer to use the friction device dis 
closed in my prior Patent No. 2,496,442, wherein 
the specific components and their coaction are 
described in detail. Since the instant application 
is a division of Said Patent No. 2,496,442, refer 
ence characters found on the drawings of the in 
Stant application correspond with those of the 
earlier patent, and the specific parts therefore 
heed not be described in detail here. Sufice it 
to say that the friction device comprises a plu 
rality of friction shoes 47 which bear against the 
friction Surface 33 of the friction chamber 32, 
and a plurality of wedge members 49 which dis 
tribute the buff and draft loads evenly over the 
friction shoes as these loads are imparted to the 
thrust member 35. 
The present invention is particularly concerned 

With the Spring means employed in conjunction 
with the friction device, and in the embodiment 
of the invention shown in Figures 1 to 5, inclusive, 
the spring means comprises a first relatively light 
Spring 58 over which is telescoped a Second rela 
tively light preliminary travel spring 86 which 
acts in tandem With a third Spring 6 Cf rela 
tively heavy construction. A stepped follower 
8t, here shown as cup-shaped, comprises a disk 
portion 82 receiving the thrust of the outer ends 
of the inner spring 53 and the preliminary travel 
spring 80, and the follower has an outer flange 
or rim portion 83 Surrounding the preliminary 
spring portion 80. Between the free end of that 
rim portion 83 and the adjacent end of the outer 
spring 57, there is an inner spring seat or auxil 
iary follower 84 of sufficent depth to extend be 
tween the adjacent ends of the preliminary travel 
spring 80 and the outer spring 57 Substantially as 
shown in Figures 1 and 4. 
The disk portion 82 of the follower 8 is seated 

upon the friction device, in this case the friction. 
shoes 47, and the rim portion 83 is normally 
spaced from the auxiliary follower 83 as indi 
cated at 85 to permit preliminary travel of the 
draft gear while compressing the preliminary 
travel spring 89 and before effectively compress 
ing the outer spring 57. For instance, in a high 
capacity draft gear having 2% inches total travel, 
the preliminary travel might be on the order of 
% of an inch. 
This is illustrated in the diagram of Figure 6 

in which the load deflection line represents 
the load deflection characteristics of a high 
compression draft gear with the inches of travel 
of the gear being plotted as abscissaS and the 
pounds of pressure as ordinates (the initial con 
pression and corresponding effects being ig 
nored). With the spring means employed in the 
instant invention, that curve is modified by 
introducing a preliminary travel corresponding 
to the line 8 followed by a further travel cor 
responding to the line 9 plotted in Substan 
tially the same way as 77. The effect of this is 
to permit a comparatively low resistance to pre 
liminary travel of the draft gear under a con 
pression of applied load to soften the effect On 
the car and reduce the steepness of the load 
deflection curve indicated by the line 7. There 
after the travel is indicated by the line i9 and 
the result may be that the draft gear Will haWe , 
the same capacity if that is desired. 

It will be understood that upon initial con 
pression of the draft gear upon applied load, the 
inward movement or travel of the friction mem 
bers 47 would be resisted by the preliminary 
travel spring 80 and the inner Spring 58 acting 
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4 
in parallel during this preliminary travel of % 
inch, and the friction developed between the 
outer friction surfaces 5 of the Wedge member 
487 and the inner friction surfaces 33 of the fric 
tion chamber 32 would be relatively low as com 
pared With a draft gear Such as shown in Fig 
ures 1 to 5, inclusive, of my earlier Patent No. 
2,496,442. Hence, there would be a preliminary 
travel having the characteristics of easiness or 
SoftnesS.. At the end of that travel, the rim por 
tion 83 of the follower 8 closes against the Spring 
Seat 84, and further travel would be resisted by 
the combined actions of the inner Spring 58 and 
the relatively heavy spring 5 with the conse 
quence that the friction between the wedge 
members 4 and the casing 28 would bè enor 

mously increased and the capacity of the draft 
gear thus developed. 
This manner of illustrating the improved pre 

liminary travel feature of a high capacity draft 
gear is selected because of the minimum change 
required in conventional practice, but it is not 
intended to thereby impose an unneceSSary 
limitation. Other forms will be readily designed. 
This feature is a valuable accompaniment of 

the feature characterized by the novel thrust 
assembly which so readily collapses to release the 
parts upon release of the load, but it is also 
valuable in connection with other forms of high 
capacity draft gear. 
I claim: 
1. In a draft gear of the type including a 

housing having a base wall and a side Wall, a por 
tion of which side wall has an internal friction 
surface for coaction with a friction device 
mounted within said housing, the combination 
therewith of spring means interposed between 
the friction device and the base wall for resisting 
longitudinal movement of the friction device 
within the housing, said spring means compris 
ing a first relatively light Spring acting directly 
between the base wall and the friction device, 
second and third springs telescoped over the 
first spring and acting in tandem between said 
base Wall and the friction device and in parallel 
with the first Spring, Said Second Spring being 
relatively light and the third spring relatively 
heavy, and means for de-activating the Second 
Spring after a predetermined preliminary travel 
Of the gear, whereby the gear is characterized by 
soft action for said preliminary travel with the 
first and Second relatively light springs taking 
substantially all of the load, and relatively stiff 
action after Said preliminary travel with the first 
and third Springs taking such load, said de-acti 
Vating means including spaced followers, one 
bearing on the friction device and furnishing a 
Seat for the first and second springs, and the 
other acting as a bearing surface between juxta 
posed ends of the Second and third springs, and 
Stop means on one of said followers for limiting 
movement of the followers toward each other 
after a given preliminary travel of the gear. 

2. In a draft gear of the type including a 
housing having a base wall and a side wall, a 
portion of Which side wall has an internal fric 
tion Surface for coaction with a friction device 
mounted Within Said housing, the combination 
thereWith of Spring means interposed between 
the friction device and the base wall for resisting 
longitudinal movement of the friction device 
Within the housing, Said spring means compris 
ing a first relatively light spring acting directly 
between the base wall and the friction device, 
Second and third Springs telescoped over the first. 
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spring and acting in tandem between Said base 
wall and the friction device and in parallel with 
the first spring, said second spring being rela 
tively light and the third spring relatively heavy, 
and means for de-activating the Second Spring 
after a predetermined preliminary travel of the 
gear, whereby the gear is characterized by Soft 
action for said preliminary travel with the first 
and Second relatively light springs taking Sub 
stantially all of the load, and relatively stiff 
action after said preliminary travel with the first 
and third Springs taking Such load, said de 
activating means including a cup-shaped fol 
lower resting on the friction device and internally 
receiving the first and second Spring, and a ledge 
on the follower spaced from the third spring 
when the gear is at rest and furnishing a seat 
therefor when the Second spring has been com 

O 

5 

6 
pressed by an amount corresponding to said pre 
liminary travel. 

3. A draft gear as set forth in claim 2 in which 
a central locating bolt passes through the friction 
device, the Spring means, and the base Wall of 
the housing for holding the gear in assembled 
relation. 

JAMES FR. | CAERDWELL. 
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