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My invention relates to Spring units and as 
Semblies for association with railway car truck 
Side frames to support the truck bolsters. 

In standard railroad practice it is customary to 
5 provide a Spring assembly comprising a plurality 

of helical springs disposed within the window 
Opening of a truck side frame for supporting the 
truck bolster, the number of springs employed 
depending upon the capacity of the car with 

... i0 which they are associated. The springs are usu 
ally disposed between Spring caps or plates and 
the approved practice is to arrange some of the 
Springs in nested relation with others so that a 
maximum number may be used within a mini 

5 murn Space. 
Although helical Spring assemblies have been 

in use for a number of years, with the increased 
Speed at Which railway cars now travel, particu 
larly freight cars, certain inherent disadvantages 

20 have been found to exist in the use of these 
springs. It is known that springs of this type 
have a definite period of vibration which synchro 
nize with one another and which if synchronized 
With the passage of the truck Wheels over the rail 
joints will cause vertical displacement of the car 
body to such an extent that if continued for ain 
appreciable length of time, as is often the case, 
Will result in derailinent of the truck wheels. 

It is one of the principal objects Gf the inven 
30 tion to provide a spring assembly of American 

Railway Association (hereinafter called A. R. A.) 
standard With One or more volute spring units 
which, as is known, do not have a definite period 
of vibration. 
Another object of the invention is to so design 

the volute spring units so that they may, if de 
sired, be disposed in nested relation with stand 
ard A. R. A. helical springs. 

Still another object of the invention is to pro 

25 

to Spring caps or plates of standard A. R. A. 
design. 
A further object of the invention is to provide 

an improved Spring unit involving two volute 
SpringS. 
A principal feature of the invention consists 

in providing a Spring unit including two substan 
tially conical volute Springs each of Wigh has a 
plurality of Overlapping coinvolutions, the springs 
being arranged in end to end relation with the 
outer ends of the innermost convolutions thereof 
adjacent each other and being rigidly connected 
by a member which extends axially of the inner 

55 most convolutions and is provided with portions 

50 

vide means for adapting the volute spring units 

respectively overlapping the inner ends of the 
latter. 
Another feature of the invention consists in 

rigidly connecting the two conical volute Springs 
which are arranged in end to end relation with 60 
the outer ends of the innermost convolutions 
thereof adjacent each other by a rigid member 
which extends axially of the innermost convolu 
tions and has its ends upset So as to overlap the 
inner ends of the innermost coinvolutions. 
Another feature of the invention consistS in 

rigidly connecting two volute Springs which are 
arranged in end to end relation. With the Outer 

65 

ends of the innermost convolutions thereof ad 
jacent each other, the remote edges of the outer- 70 
most convolutions of the springs being each pro 
vided with intersecting portions respectively ex 
tending obliquely and normal to the axes of the 
springs, the points of intersection of Said por 
tions of the springs being respectively disposed 75 
on opposite sides of the means connecting the 
SpringS. - 
Another feature of the invention consists in 

providing in combination with Spaced Spring 
caps of the type adapted to receive between 80 
them a plurality of nests of helical springs and 
which are provided with a plurality of pairs of 
inwardly projecting portions respectively adapt 
ed to extend within the opposite ends of the 
helical spring nests for centering them, a plu- 85 
rality of Spring nests interposed between the 
spring caps one of which comprises a nest of 
helical Springs and another of which involves 
two volute springs arranged in end to end re 
lation, and members respectively interposed be- 90 
tween the Spring caps and the respectively ad 
jacent ends of the volute springs for centering 
the latter with respect to one of the pairs of 
inwardly projecting portions of the spring caps, 
each of Said members having a portion for re- 95 
ceiving the adjacent projecting portion of the 
Spring cap and having portions overlapping op 
posite sides of the outer surface of the associ 
ated volute spring. 
Another feature of the invention consists in 100 

providing, in combination with spaced spring 
caps of the type adapted to receive between 
them a plurality of nests of helical springs and 
which are provided with a plurality of pairs of 
in Wardly projecting portions adapted to extend 105 
Within the opposite ends of the helical spring 
nests for centering them, a plurality of spring 
nests interposed between the spring caps, one 
of which involves a helical spring and a volute 
Spring disposed within the latter, and members II.0 
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2 
respectively cooperating with the ends of the 
last-named nest of springs for centering the 
latter with respect to one of the pairs of pro 
jecting portions of the spring caps, each of Said 
members having a portion for receiving the pro 
jecting portion of the Spring cap adjacent 
thereto and having portions disposed in Over 
lapping relation with the outer side of one of 
the springs of the nest. 
Another feature of the invention consistS in 

providing, in combination with Spaced Spring 
caps of the type adapted to receive between 
them a plurality of nests of helical Springs and 
Which are respectively provided with a plurality 
of pairs of inwardly projecting portions respec 
tively adapted to extend within the opposite 
ends of the spring nests for centering them, 
a plurality of nests of Springs interposed be 
tween the Spring caps, at least one of Said nests 
involving a helical Spring and a volute Spring 
disposed within the latter, and plate-like mem 
bers respectively interposed between the Spring 
caps and the respectively adjacent ends of the 
volute springs for centering the latter with re 
spect to one of Said pairs of projecting portions 
of the Spring caps, each of the plate-like mem 
bers having an aperture for receiving the pro 
jecting portion of the Spring cap adjacent 
thereto and having portions overlapping the 
Outer Surface of the volute Spring, the last 
named portions of the plate-like members re 
spectively extending between the volute spring 
and the helical Spring aSSociated thereWith and 
Serving as means for centering the latter with 
respect to the volute spring. 
A further feature of the invention consists 

in providing a Spring assembly for a truck side 
frame comprising Spaced Spring caps and a plu 
rality of nests of springs interposed between the 
latter, one of the spring nests involving a helical 
spring and volute spring means disposed within 
the latter, the spring caps being respectively 
provided With projecting portions extending be 
tween the helical and volute springs for re 
straining lateral movement of the springs with 
respect to the Spring caps and Serving to cen 
ter the helical Spring With respect to the volute 
SpringS. 
A still further feature of the invention coin 

sists in providing a Spring cap having an in 
Wardly projecting annular flange adapted to ex 
tend within a helical spring for centering the 
latter with a member for centering a volute 
Spring, the annular flange of the Spring cap 
being bent to secure the volute spring center 
ing member rigidly thereto. 
Other and more specific features of the in 

vention residing in advantageous forms, com 
binations and relations of parts will hereinafter 
appear and be pointed out in the claims. 
In the dra WingS illustrating different emi 

bodiments of the invention: 
Figure 1 is a plan view of a spring assembly 

illustrating the preferred embodiment of the in 
vention. 

Figure 2 is a side elevational view of the as 
sembly shown in Figure 1, parts thereof being 
in section. 

Figure 3 is an enlarged sectional view taken 
On line 3-3, Figure 1. 

Figure 4 is a sectional view Similar to Figure 
3 of the lower portion of the spring nests show 
ing the relative position of the springs when 
the nest is fully compressed. 

1,956,336 
Figure 5 is an enlarged side elevational view 

of the volute spring unit. 
Figure 6 is an end view of one of the volute 

springs, the end portions of the innermost and 
outermost convolutions of the Spring, which are 
disposed in planes Substantially normal to the 
longitudinal axis of the Spring to afford SeatS 
therefor, being shaded. 

Figure 7 is a vertical sectional view of the 
lower portion of a volute and helical Spring 
nest illustrating a modified form of the inven 
tion. 

Figure 8 is a plan view of a Spring assembly 
illustrating a modified form of the invention. 

Figure 9 is a side elevational view of the 
Spring assembly illustrated in Figure 8, portions 
of the Spring being shown in Section. 

Figure iO is an enlarged Sectional view taken 
On line 10-10, Figure 8. 

Figure 11 is a pian View of a Spring a SSembly 
illustrating still another modified form of the 
invention. 

Figure 12 is a view partly in section and partly 
in elevation taken on line 12-12, Figure 1. 

Figure 13 is a sectional view taken on line 
13-13, Figure 11. 
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Figule 14 is an enlarged end elevational View - 
of the innermost convolutions of one of the hel 
ical Springs of the form of the invention shown 
in Figures 11 to 13 inclusive. 

Figure 15 is an enlarged vertical Sectional view 
illustrating the manner in which the volute 
Spring connecting means cooperates with the 
inner end of the innermost convolution of one 
Cf the Volute SpringS. 

Figure 16 is a Vertical Sectional View Similar to 
Figure 15 being taken at right angles thereto. 
Referring more particularly to the drawings, 

i designates top and bottom Spring caps of stand 
ard American Railway ASSociation design. Which 
are, aS is Well known, identical in construction. 
The caps illustrated are of the customary shape 
for use in connection. With a cluster of four Spring 
nests but it Will be appreciated as the specifica 
tion proceeds that the invention is applicable to 
caps which are designed for use in connection 
with any number of Spring-nests. Each of the 
caps has a main body portion 2 and a plurality 
of inwardly extending annular flanges 3 which 
are adapted to extend. Within the adjacent end 
of the associated Spring nest for centering it 
and restraining it from lateral movement with 
respect to the Spring cap. As the caps are pref 
erably formed of Sheet metal and the annular 
fianges are formed by being Stanlped therefrom 
the latter define or border openings -4. As is 
usual, the Spring assembly is held together by 
a bolt 5 which paSSes through openings formed 
in in Wardly projecting centrally disposed de 

Moreover, as is usual, the preSSed portions, 6. 
spring caps are formed with OutWardly extend 
ing projections or boSSes 7 for cooperating with 
adjacent portions of the Side frame (not shown) 
to prevent lateral movement of the Spring, assen 
bly with respect to the latter. - 
In carrying out the present inventicn one or 

more of the usual helical spring nests is replaced 
by a spring device which involves two substan 
tially conical volute Springs. In the preferred 
form of the invention, namely, that shown in 
Figures to 6 inclusive, this Spring device in 
cludes a helical spring 8 and two volute springs 
9 and 0 respectively, the volute springs being 
disposed within the helical Spring in nested re 
lation therewith. Each of the volute Springs has 
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a plurality of overlapping convolutions and the 
Springs are arranged in end to end relation with 
the Outer ends of the innermost convolutions 
thereof adjacent each other. By arranging the 
Springs in this manner and by forming them 
from Stock of Suitable thickness and width, it 
has been found that they may have substantially 
the same travel and be of substantially the same 
outside diameter as the inside helical spring of 
a standard A. R. A. nest and yet have greater 
capacity than the latter. It follows, therefore, 
that a Spring aSSembly which is composed en 
tirely of nests of helical and volute springs will 
be of considerably greater capacity than a spring 
assembly composed only of nests of helical 
springs. The invention, however, is not limited 
to the numbei of nests of volute and helical 
springs employed because it has been found that 
if only one of the standard helical spring nests 
is replaced by a nest of helical and volute springs 
this One volute spring will function sufficiently 
to prevent the undesirable amplification of the 
vibratory period of the remaining helical spring 
nests. In the drawings it will be observed that 
two of the standard helical spring nests have been 
replaced by combined volute and helical spring 
nests and it will, therefore, be appreciated that 
this spring assembly will be of greater capacity 
than a standard A. R. A. spring assembly of the 
same number of spring nests. 
The volute springs 9 and 10 are rigidly con 

nected and maintained in axial alinement by a 
post or pin 11 which extends through the inner 
most convolutions thereof. In the principal form 
of the invention this pin is in the form of a 
round bar and its opposite ends are upset as at 
12 to form heads which respectively overlapping 
ly engage the inner ends of the innermost con 
volutions. To provide an extended bearing area, 
between the Outer ends of the innermost con 
volutions each is preferably disposed, as indi 
cated at 13 by the shaded area in Figure 6, in 
a plane Substantially normal to the longitudinal 
axis of the Spring. Moreover, the inner ends of 
the Outermost convolutions are also respectively 
disposed in planes substantially normal to the 
axis of the Springs So as to afford Substantially 
level areas for cooperating with the headed por 
tions 12 of the pin 11 and so that the latter may 
be quickly and easily formed by a riveting tool 
or the like. To prevent rotation of the volute 
springs with respect to the connecting pin 11, 
the inner ends of the innermost convolutions are 
formed with recessed portions 14 into which por 
tions of the pin 11 will flow when its ends are 
upset to form the heads 12. In this manner the 
pin and springs are firmly interlocked to form 
a volute spring unit. 

Interposed between the spring caps and the 
respectively adjacent ends of the volute spring 
unit are members 15 for centering the latter with 
respect to the inwardly projecting annular flanges 
3 of the Spring caps adjacent thereto. Each of 
these centering members is of plate form and 
has a centrally disposed opening 16 for receiving 
the adjacent annular flange 3 and an annular 
marginal flange 17 which encircles or surrounds 
the outermost convolution of the adjacent volute 
spring. The annular flanges 17 of the members 
15 extend between adjacent portions of the volute 
and helical springs and thereby serve to center the 
latter with respect to the volute springs and con 
sequently with respect to the cooperating annular 
flanges 3 of the Spring caps. By providing the 
members 15 with not only center the nest or 

3 
volute and helical springs with respect to the 
annular flanges 3 but also prevent lateral move 
ment of this nest with respect to the spring caps, 
it Will be observed that no change or modification 
of the Standard A. R. A. Spring cap is necessary 
and that, therefore, should an emergency repair 
become necessary a Standard nest of helical 
Springs could be inserted in place of the nest of 
Wolute and helical springs. 
To provide an extended bearing area between 

each volute spring and the associated centering 
member 15, the outer end of the outermost con 
volution of the Spring is formed with a portion 
18 which is substantially normal to its longitudi 
nal axis. AS may be seen from the shaded area 
in Figure 6, this portion 18 extends for approxi 
mately 225 of the convolution but it Will be 
readily appreciated that it may extend for a 
greater or less annount depending upon the ca 
pacity and travel of the spring. The point at 
Which the normal edge of the outermost convo 
lution intersects with the oblique edge thereof or 
broadly, the point at which the oblique edge 
inclines away from whatever abutment is pro 
Vided for the Spring, is termed the “heel' and it 
has been found that when a volute spring is being 
Compi'eSSed it tilts or inclines away from its heel. 
The heel of the upper volute spring shown in 
Figure 5 is indicated by the arrow a while the heel 
of the lower Spring is indicated by the arrow b 
and it is to be observed that the heels are re 
Spectively disposed on opposite sides of the con 
necting pin Il SO that the Springs will tend to tilt 
in Opposite directions. The directions in which 
the upper and lower Springs tend to tilt is respec 
tively indicated by the arrows c and d. By ar 
ranging the Springs in the manner described it 
will be appreciated that the connecting pin, 
instead of being subjected to bending strains as 
Would be the case if the heels were arranged on 
the Same side of the pin, is only subjected to 
shearing strains. 
Upon referring to Figure 4, it is to be observed 

that when the volute springs are fully compressed 
the headed ends 12 of the pin 11 do not project 
beyond the Spring caps 1, but are disposed within 
the openings defined by the annular flanges 3. 
If it should be desired to rigidly connect each of 
the members 5 to the associated spring caps, the 
portion of the member which borders the open 
ing 16 theireof may be inclined or bevelled as at 
19 and the cooperating annular flange 3 of the 
adjacent Spring cap bent outwardly as shown at 
20 in Figure 7. In this Inanner the members 15 
are rigidly clamped to the spring caps but should 
it become necessary, for any reason, to discon 
nect these parts it will be appreciated that this 
may be accomplished by merely rebending the 
annular fanges 3 into upright position. 

In Figures 8 to 10 inclusive of the drawings a 
slightly modified form of the invention is illus 
trated. In this form as well as in the preferred 
form, the Spring assembly comprises standard 
A. R. A. Spring caps between which are interposed 
a plurality of Spring nests, two of which involve 
helical Springs and the other two, volute and heli 
cal Springs. The volute springs which are desig 
nated by the numerals 22 and 23 are of the same 
construction as those shown in the preferred form 
of the invention and are likewise connected by a 
pin or post 24. As pointed out above, any number 
of nests of helical and volute springs may be 
employed without departing from the scope or 
Spirit of the invention. As the spring caps illus 
trated are of standard A. R. A. design, they are 
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4. 
formed with a plurality of pairs of inwardly pro 
jecting annular flanges 25 respectively adapted to 
extend within the opposite ends of the nests of 
helical Springs with which the spring caps are 
designed to cooperate. 
To center the nests of helical and volute springs 

with respect to the adjacent pair of inwardly pro 
jecting flanges 25 of the spring caps, plate-like 
members 26 are interposed between the Spring caps 
and the adjacent ends of the spring nests. Each 
of these plate-like members is formed with a cen 
trally disposed opening or aperture 27 for receiv 
ing the adjacent annular flange 25 of the associ 
ated spring cap and with an annular marginal 
flange 28 which is disposed in overlapping rela 
tiol to the outer side of the helical spring 29 Sur 
rounding the volute springs 22 and 23. It will thus 
be perceived that as the plate-like members are 
restrained from sliding along the Spring caps and 
as they are formed with annular flanges 28 en 
circling the associated helical springs 29, the lat 
ter are centered with respect to the flanges 25 of 
the spring caps and are prevented from moving 
laterally. Moreover, as the volute springs 22 and 

5 23 are disposed within the helical springs 29 in 
nested relation therewith, they are prevented from 
substantial lateral movement, the amount of such 
movement depending upon the clearance between 
the Outermost convolutions of the volute springs 
and the inner side of the surrounding helical 
Springs. As the plate-like members 26 are inter 
posed between the ends of the helical springs 29 
surrounding the volute springs, plate-like mem 
bers 30 of identical construction are also inter 
posed between the spring caps and the respectively 
adjacent ends of the helical Spring nests desig 
nated by the reference Iurineral 31. By employ 
ing plate-like members 30 for centering the heli 
cal spring nests 31, the outside helical springs of 
the last-named nests can be of exactly the same 
free height as the helical springs 29 which sur 
round the volute springs thereby making it, un 
necessary for the railroad to stock springs which 
could be used only in combination with the vo 
lute SpringS. 

In Figures 11 to 16 inclusive, still another modi 
fied form of the invention is illustrated. As in 
the other forms of the invention, the spring as 
Sembly of this form includes standard A. R. A. 
Spring caps 32 which are provided With a plurality 
of pairs of inwardly projecting annular flanges 33 
respectively adapted to extend within the oppo 
site ends of the helical Spring nests 34. With which 
the caps are designed to cooperate. In this form 
of the invention one or more of the usual helical 
spring nests is replaced by a volute spring unit. 
For purposes of illustration two volute spring units 
have been shown in place of the standard helical 
spring nests but it is to be understood that the 
invention is not limited to the number of volute 
spring units used in place of the helical spring 
nests. 

Each of the volute spring units involves two 
volute springs 35 and 36 respectively, which are 
arranged in end to end relation with the Outer ends 
of the innermost convolutions of the springs adja 
cent each other. The Spirings of each unit are 
connected by a hollow tubulai' inenber 37 which 
extends axially of the innermost convolutions of 
the springs. To prevent axial movements of the 
springs away from each other, the ends of the 
connecting member 37 are upset or peened over to 
form outwardly projecting peripheral flanges 38 
which overlappingly engage the inner ends of the 
innermost convolutions. The inner end portions 

1,956,336 
of the innermost convolutions of the volute springs 
may be conveniently formed with recessed por 
tions 39 for receiving portions of the connecting 
member When its ends are upset so as to interlock 
the latter with the flanges. In this manner, rota 
tion of the springs with respect to each other and 
with respect to the connecting member 37 is effec 
tively prevented. As explained in the principal 
form of the invention, it is preferred that the 
inner and outer ends of theinnermost convolutions 
of each volute Spring be disposed in planes Sub 
stantially normal to the longitudinal axis of the 
Spring. 
As it is intended that the volute spring unit illus 

trated in the form of the invention shown in Fig 
ures 11 to 16 inclusive shall by itself and not in 
conjunction with a helical spring take the place. 
of a standard helical spring nest, the stock from 
which the helical Springs of this form of the inven 
tion are made is considerably wider and thicker 
than the stock from which the volute Springs 
shown in the preferred form of the invention are 
made, and it has been found that a volute spring 
unit of substantially the proportions shown in this 
form of the invention and arranged in substantial 
ly the same Inanner will have the same or even 
greater capacity than the helical spring nest which 
it is to replace. Plate-like members 40 of substan 
tially the same design as the plate-like members 
15 are employed for centering the volute spring 
units of this form of the invention. These mem 
bers are interposed between the spring caps and 
the ends of the volute spring unit and each is 
formed with a centrally disposed opening or aper 
ture 41 for receiving the adjacent flange 33 of the 
spring cap and with an annular marginal flange 
42 which surrounds the outer side of the outer 
most convolution of the adjacent volute spring. 
As the annular flanges 42 are concentric with the 
pair of annular flanges 33 of the Spring caps adja 
cent thereto and as the members 40 are prevented 
from sliding along the Spring caps, it will be read 
ily perceived that simple and effective means is 
provided for centering the volute spring units 
and for preventing them from moving laterally. 
From the foregoing, it will be perceived that 

I have provided a spring assembly adapted to be 
associated with a railway car truck having spring 
means for preventing amplification of the vibra 
tory period of helical springs usually employed 
in standard spring assemblies. Moreover, I have 
designed simple and efficient means whereby 
volute spring units may be used with spring caps 
of the type designed to cooperate with helical 
springs without the necessity of modifying the 
caps in any Way. 

Furthermore, it will, of course, be appreciated 
that although the spring unit formed of two volute 
Springs is especially adapted for use in rail 
way car trucks, it is not limited to such use as 
it has been found to be adaptable to a great va 
riety of uses especially where maximum spring 
capacity is desired in a limited space. 

I claiml: 
1. A Spring unit including two substantially 

conical volute Springs each having a plurality of 
overlapping convolutions, said springs being ar 
ranged in end to end relation with the outer ends 
of the innermost convolutions thereof adjacent 
each other, and means rigidly connecting the 
innermost convolutions of said springs, said 
means involving a rigid member extending axially 
of said last-named convolutions and provided with 
portions respectively overlapping the inner ends 
thereof. 
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2. A Spring unit including two substantially 

conical volute springs each having a plurality of 
overlapping convolutions, said springs being ar 
rainged in end to end relation with the outer 
ends of the innermost convolutions thereof in en 
gagement with each other, and means rigidly 
COnnecting the internost convoilutions of Said 
Springs involving a member extending there 
through and provided with portions respectively 
Overlappingly engaging the inner ends thereof. 

3. A spring unit including two Substantially 
Conical volute springs each having a plurality of 
Overlapping convolutions, said springs being air 
ranged in end to end relation with the Outer ends 
Of the innermost convolutions thereof adjacent 
each other, the major portion of the inner ends 
of said innermost convolutions being respectively 
disposed in planes substantially normal to the 
axes of the springs, and means rigidly connect 
ing Said springs involving a rigid menber extend 
ing axially of the innermost convolutions thereof 
and provided with portions respectively overlap 
ping the inner ends of the latter. 

4. A spring unit including two substantially 
conical volute springs each having a plurality 
of overlapping convolutions, said Springs being ar 
ranged in end to end relation with the Outer 
ends of the innermost convolutions thereof ad 
jacent each other, and rigid means extending 
axially of Said innermost convolutions for rigidly 
connecting said Springs, the Opposite ends of Said 
rigid means being upset to provide portions re 
spectively disposed in overlapping relation with 
the inner ends of Said innermost convolutions. 

5. A spring unit including two Substantially 
conical volute springs each having a plurality 
of overlapping convolutions, Said springs being 
arranged in end to end relation. With the Outer 
ends of the innermost convolutions thereof ad 

: jacent each other, each end of the innerinost 
convolution of each spring being disposed in a 
plane substantially normal to the longitudinal 
axis of the Spring, and means extending through 
said innermost convolutions for rigidly connect 
ing said springs, said means being provided With 
portions respectively. Overlapping the inner ends 
of said innermost convolutions. 

6. A spring unit including two Substantially 
conical volute springs each having a plurality of 
Overlapping convolutions, Said Springs being ar 
ranged in end to end relation. With the outer 
ends of the innermost convolutions thereof ad 
jacent each other, and means extending axially 
of said innermost convolutions for rigidly con 
necting Said Springs, Said means being provided 
with portions preventing rotation of the Springs 
with respect thereto and being also provided with 
portions respectively overlapping the inner ends 
of said innermost convolutions for preventing 
said convolutions from nowing axially away fron 
each other. 

7. A spring unit including two substantially 
conical volute Springs each having a plurality of 
Overlapping Convolutions, Said Springs being ar 
ranged in end to end relation with the outer ends 
of the innernOSt coinvolutions thereof adjacent 
each other, and means extending axially of said 
Springs provided with portions respectively over 
lapping the inner ends of Said innermost convo 
lutions for rigidly connecting the latter, the in 
nermost convolution of each spring being pro 
vided with a recessed portion for cooperating with 
said rigid means to prevent rotation of the spring 
with respect to the latter. 

8. A Spring unit including two substantially 
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Conical Wolute springs each having a plurality of 
Overlapping convolutions, said springs being ar 
ranged in end to end relation. With the Outer ends 
Of the innermost convolutions thereof adjacent 
each other, and a rigid member extending axially 
of Sajid Springs integrally provided With portions 
respectively overlapping the inner ends of said 
innermost convolutions thereof for connecting 
the Spirings, the inner ends of said innermost 
COnvolutions respectively having recessed por 
tions and Said rigid member having portions re 
Spectively disposed within said recessed portions 
for preventing relative rotation between said 
member and springs. 

9. A Spring unit including two Substantially 
Conical volute Springs each having a plurality 
of Overiapping convolutions, said Springs being 
airanged in end to end relation with the outer 
ends of the innermost convolutions thereof ad 
jacent each other, and rivet means extending 
axially of the inierinost convolutions of said 
Springs for rigidly connecting the latter. 

10. A Spring unit, including two substantially 
conical volute springs each having a plurality of 
Overlapping convolutions, said springs being ar 
ranged in end to end relation with the outer ends 
Of the innermost convolutions adjacent each 
Other, and means for rigidly connecting said 
Springs involving a tubular member extending 
axially of the innermost convolutions of said 
Springs. 

11. A Spring unit including two substantially 
Coinical volute Springs, each having a plurality of 
Overlapping convolutions, said springs being ar 
ranged in end to end relation with the innermost 
ConVolutions thereof adjacent each other, and 
nearS involving a hollow tubular member ex 
tending through said innermost convolution for 
rigidly connecting Said Springs, the end portions 
of Said member being offset and being respective 
ly arranged in overlapping relation to the inner 
ends of Said innermost convolutions. 

12. A Spring unit including two substantially 
conical volute Springs each having a plurality 
of Overlapping convolutions, said Springs being 
arranged in end to end relation with the outer 
ends of the innermost convolutions thereof ad 
jacent each other, and means for maintaining 
Said Springs in Substantially axial alinement, the 
remote ends of said springs respectively having 
edge portions extending obliquely to the axes 
of the Springs and edge portions disposed sub 
Stantially normal to said axes, the said oblique 
edge portion of one spring merging with the said 
normal portion thereof on one side of said alin 
ing means and the oblique edge portion of the 
other spring merging with the normal edge por 
tion thereof. On Substantially the opposite side 
Of the Said means. , - 

13. A spring unit including two Substantially 
conical volute springs each having a plurality of 
overlapping convolutions, Said Springs being ar 
ranged in end to end relation. With the outer 
ends of the innermost convolutions thereof ad 
jacent each other, and means for maintaining 
said springs in substantially axial alinement, the 
renaote ends of said Springs respectively having 
edge portions extending obliquely to the axes of 
the Springs and edge portions disposed Substan 
tially normal to said axes and merging with the 
respectively adjacent oblique edge portions, the 
points of mergence of said edge portions being 
spaced with respect to each other circumferen 
tially of the SpringS. 

14. A spring unit, including two Substantially 
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conical volute Springs each having a plurality of 
overlapping convolutions, Said Springs being ar 
ranged in end to end relation with the outer ends 
of the innermost convolutions thereof adjacent 
each other, and means for maintaining Said 
Springs in Substantially axial alinement, the re 
mote ends of said springs respectively having 
portions extending, obliquely to the axes of the 
springs and edge portions disposed Substantially 
normal to Said axes, the oblique and nomal edge 
portions of Said Springs respectively interSecting 
on diametrically opposite sides of said alining 
SeaS 
15. A Spring unit including tWO Substantially 

conical volute springs each having a plurality of 
overlapping convolutions, Said Springs being ar 
ranged in end to end relation. With the innermost 
convolutions thereof adjacent each other, and 
means extending axially of Said innermost Con 
volutions for rigidly connecting said Springs, the 
remote edges of the outermost convolutions of 
the Springs being each provided With interSect 
ing portions respectively extending obliquely and 
normal to the axes of the Springs, the points of 
intersection of said portions of the springs being 
respectively disposed on opposite sides of said 
connecting means. 

16. A spring unit including two substantially 
conical volute springs each having a plurality of 
overlapping convolutions, said Springs being ar 
ranged in end to end relation with the innermost 
convolutions thereof adjacent each other, and 
means extending axially of Said Springs for rig 
idly connecting the latter, the major portion of 
the remote edges of the outermost convolutions 
of Said springs being Substantially normal to the 
axes of the latter and said outermost convolu 
tions terminating on opposite sides of said con 
necting means. 

17. A spring assembly for association with a 
railway car truck side frame to support a truck 
bolster, said assembly comprising spaced spring 
caps adapted to receive between them a plurality 
of nests of helical springs and provided with a 
plurality of pairs of inwardly projecting portions 
respectively adapted to extend within the oppo 
site ends of said spring nests for centering them, 
a plurality of Spring units interposed between 
the Spring caps, at least one of said units com 
prising a nest of helical Springs and another of 
Said units involving two volute springs respec 
tively having a plurality of overlapping convolu 
tions, Said volute Springs being arranged in end 
to end relation with the outer ends of the inner 
most convolutions thereof adjacent each other, 
and members respectively interposed between 
Said Spring caps and the ends of the volute springs 
respectively adjacent thereto for centering said 
volute Spring unit with respect to one of said pairs 
of in Wardly projecting portions, each of said 
members having a portion for receiving the said 
projecting portion adjacent thereto and having 
portions overlapping opposite sides of the Outer 
Surface of the associated volute spring. 

18. A Spring a SSembly for association with a 
railway car truck side frame to support a truck 
bolster, Said assembly comprising spaced spring 
caps adapted to receive between them a plurality 
of nests of helical springs and provided with a 
plurality of pairs of inwardly projecting portions 
respectively adapted to extend within the oppo 
Site ends of Said Spring nests for centering them, 
a plurality of Spring units interposed between the 
Spring caps, at least one of said units comprising 
a nest of helical Springs and another of said 
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units involving two volute springs respectively 
having a plurality of overlapping convolutions, 
said volute springs being arranged in end to end 
relation with the outer ends of the innermost 
convolutions thereof adjacent each other, and 
plate like members respectively interposed be 
tween said spring caps and the ends of the volute 
Springs respectively adjacent thereto for center 
ing said volute spring unit with respect to one of 
said pairs of inwardly projecting portions, each of . 
Said members having an opening for receiving 
the said projecting portion adjacent thereto, and 
having an annular flange Surrounding the outer 
Side of the associated volute spring. 

19. A Spring assembly for aSSociation. With a . 
railway car truck side frame to support a truck 
:bolster, said assembly comprising Spaced Spring 
caps adapted to receive between them a plurality 
of nests of helical Springs and provided With a 
plurality of pairs of inwardly projecting portions 
respectively adapted to extend within the oppo 
Site ends of said Spring nests for centering them, 
a plurality of nests of springs interposed between 
the Spring caps, at least, one of said nests involv 
ing a helical Spring and a volute spring disposed 
..Within the latter, and members respectively inter 
pOSed between the Spring caps and the respec 
tively adjacent ends of the volute. Spring for cen 
tering the latter with respect to one of the said 
pairs of projecting portions of the spring caps, 
each of Said interposed members having a por 
tion for receiving the said projecting portion, ad 
jacent thereto and having portions overlapping 
the Outer Surface, of the Volute spring, said inter 
pOSed members also constituting means for cen 
tering the associated helical spring with respect 
to Said volute spring. 

20. A Spring assembly for association with a 
railway car truck side frame to support a truck 
bolster, Said assembly comprising spaced spring 
CapS adapted to receive between then a plurality 
of nests of helical springs and provided with a 
plurality of pairs of inwardly projecting portions 
respectively adapted to extend within the opposite 
ends of Said Spring nests for centering them, a 
plurality of nests of Springs interposed between 
the Spring caps, at least one of said nests involv 
ing a helical spring and a volute spring disposed 
within the latter, and plate-like members respec 
tively interposed between the spring caps and the 
respectively adjacentends of the volute spring for 
Centering the latter with respect to one of said 
pairs of projecting portions of the Spring caps, 
each of said plate-like members having an aper 
ture for receiving the said projecting portion ad- li 
jacent thereto and having portions overlapping 
the Outer Surface of the volute spring, said last 
named portions of the plate-like members re 
Spectively extending between the volute spring 
and the helical spring associated therewith and . 
Serving as means for centering the latter With 
respect to the volute spring. 

21. A Spring assembly for association with a 
railway car truck side frame to support a truck 
bolster, Said a SSembly comprising spaced Spring 
caps adapted to receive between them a plurality 
of nests of helical springs and provided with a 
plurality of pairs of inwardly projecting angular 
flanges adapted to extend Within the opposite 
ends of said spring nests for centering them, a - 
plurality of nests of springs interposed between 
said Spring caps, at least One of Said nests in 
volving a helical spring and a volute spring dis 
posed within the latter, and members respectively 
interposed between the Spring caps and the ends 
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of the volute spring respectively adjacent thereto 
for centering the latter with respect to one of said 
pairs of annular fianges of the Spring caps, each 
of Said interposed members having a portion for 
receiving the adjacent annular flange and also 
having an annular flange overlapping the outei 
face of the volute spring. 

22. A Spring assembly for a SSCciation with a 
railway car truck side frame to Support a truck 
bolster, Said assembly comprising spaced spring 
caps adapted to receive between them a plurality 
of nestS Of helical Springs and provided With a 
plurality of pairs of in Wardly projecting annular 
flanges respectively adapted to extend within the 
opposite ends of the Said springs nests for cen 
tering then, a plurality of nests of Springs inter 
posed between said Spring caps, at least one of 
Said nests involving a helical spring and a volute 
Spring disposed. Within the latter, and plate-like 
members respectively interposed between the 
Spring caps and the respectively adjacent ends 
of the volute spring for centering the latter with 
respect to one of said pairs of annular flanges 
of the Spring caps, each of said plate-like mem 
bers having a centrally disposed opening for re 
ceiving the adjacent annular flange and having 
an annular flange Surrounding the portion of the 
Volute Spring adjacent thereto, said annular 
flanges of the plate-like members being inter 
posed between said volute and the helical spring 
asSociated therewith and Serving as means for 
centering the latter with respect to the volute 
Spring. 

23. A Spring assembly for association with a 
railway car truck side frame to support a tulick 
bolster, Said assembly comprising Spaced Spring 
Caps, and a plurality of nests of springs inter 
posed between the Spring caps, one of the nests 
of Springs involving a helical spring and volute 
Spring means disposed within the latter, said 
Spring caps being respectively provided with pro 
jecting portions extending between said helical 
and volute Springs for restraining lateral move 
ment of Said Springs With respect to the spring 
CapS and Serving to center said helical spring 
With respect to said volute spring. 

24. A Spring assembly for association with a 
railway car truck side frame to support a truck 
bolster, said assembly comprising spaced spring 
Caps, and a plurality of nests of springs inter 
posed between the spring caps, one of the nests 
of springs involving a helical Spring and Woute 
spring means disposed within the latter, Said 
spring caps being respectively provided with in 
Wardly projecting annular flanges extending e 
tween Said helical and volute springs, each of Said 
flanges encircling the volute Spring and serving 
as means for centering the helical spring with 
respect to the latter. 

25. A Spring assembly for aSSociation With a 
railway car truck side frame to support a truck 
bolster, said assembly cornprising Spaced Spring 
caps, and a plurality of nests of Springs inter 
posed between the spring caps, one of Said nests 
of Springs involving a helical spring and a plu 
rality of volute springs disposed within the latter, 
said volute springs respectively having a plurality 
of overlapping convolutions and being arranged 
in end to end relation with the outer ends of the 
innermost convolutions thereof adjacent each 
other, each of said spring caps having an in Wardly 
projecting portion extending between the volute 
spring adjacent thereto and Said helical Spring, 
said projecting portions respectively serving to 
restrain lateral movement of the volute springs 
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with respect to the Spring caps and constituting 
means for Centering the helical Spring With re 
Spect to the VCiute Springs. 

26. A Spring assembly for association with a 
car truck frame to support a truck bolster, said 
assembly comprising Spaced Spring caps adapted 
to receive between them a nest of helical springs 
and provided with a plurality of pairs of inwardly 
projecting annular flanges respectively adapted 
to extend. Within the opposite ends of said nests 
of Springs for centering the latter, a plurality of 
nests of Springs interposed between the spring 
caps, at least one of said nests involving a volute 
Spring device, and members respectively inter 
posed between the spring caps and the respec 
tively adjacent ends of the spring device for cen 
tering the latter with respect to one of said pairs 
of annular ilanges, said members having por 
tions for respectively receiving said annular 
flanges and the latter having portions bent out 
Wardly to clamp said members to the respective 
Spring caps. 

27. A Spring assembly for association with a 
car truck Side frame to support a truck bolster, 
Said assembly comprising spaced spring caps 
adapted to receive between them a nest of helical 
Springs and provided with a plurality of pairs 
of inwardly projecting annular flanges respec 
tively adapted to extend within the opposite ends 
of Said nests of Springs for centering the latter, 
a plurality of nests of Springs interposed between 
the Spring caps, at least one of said nests involv 
ing a volute Spring device, and members respec 
tively interposed between the spring caps and the 
respectively adjacent ends of the spring device 
for centering the latter with respect to one of 
Said pairs of annular flanges, each of said mem 
bers having an opening for receiving the annular 
flange of the Spring cap adjacent thereto and 
Said anihular flange being bent outwardly to 
Overlappingly engage portions of said member 
for clamping the latter to the associated spring 
CaO. 

28. A Spring assembly for association with a 
car truck side frame to support a truck bolster, 
Said assembly Cox prising spaced spring caps 
adapted to receive between them a nest of helical 
Springs and provided with a plurality of pairs of 
in Wardly projecting annular flanges respectively 
adapted to extend within the opposite ends of 
Said nests of Springs for centering the latter, a 
plurality of nests of springs interposed between 
the Spiring caps, at least one of said nests involv 
ing a volute Spring device, and members respec 
tively interposed between the spring caps and the 
respectively adjacent ends of the spring device 
for centering the latter With respect to one of 
Said pairs of annular flanges, each of said mem 
bers having a portion for receiving the annular 
fiange of the Spring cap adjacent thereto and . 
having portions overlapping opposite sides of 
the volute Spring device, said members being re 
Spectively Secured to said spring caps by said 
annular flanges. 

29. A spring assembly for association with a 
car truck side frame to support a truck bolster, 
Said aSSembly comprising Spaced Spring caps 
adapted to receive between them a nest of helical 
Springs and provided with a plurality of pairs of 
inWardly projecting annular flanges respectively. 
adapted to extend within the opposite ends of 
said nests of springs for centering the latter, a 
plurality of nests of springs interposed between 
the Spring caps, at least One of said nests in 
volving a volute Spring device, and members re 
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Spectively interposed between the Spring caps 
and the respectively adjacent ends of the Spring 
device for centering the latter with respect to 
One of said pairs of annular flanges, each of Said 

: 5 members having an opening for receiving the 
annular flange of the spring cap adjacent there 
to, portions of the walls bordering said openings 
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being inclined with respect to the axis thereof 
and and Said annular flange being bent out 
Wardly to overlappingly engage said inclined por 
tion for Securing said member to the associated 
Spring cap. 

WILLIAM E. WINE. 
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