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This invention relates to the manufacture of 
leaf Springs of the type comprising a set of Super 
ÎInpOSed Spring plates held together by an em 
bracing band, and has for its object the devising 
Of a Comparatively simple method for expediting 
the manufacture of such Springs requiring com 
paratively simple apparatus for carrying out the 
method. + \ 

The accompanying drawing shows diagram 
Inatically parts of an apparatus of simple con 
Struction involving dies for carrying out the 
Inethod of the present invention, the several 
Views Showing the dies in various : relative posi 
tions appropriate for the carrying out of the 
method, and a Spring assemblage shown in trans 
VeTSe CrOSS Section Supported by the dies. 

Figure 1 illustrates appropriate relative posi 
tionS Of the dies when the Spring assemblage is 
first placed in the apparatus; Fig. 2 illustrates 
Other appropriate relative positions of the dies 

• When the Spring is first placed in the apparatus 
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Of it, may illustrate a Subsequent appropriate 
relative position of the dies in the carrying out 
Of the method; Fig. 3 illustrates appropriate rel 
ative positions of the dies that may be giventhem 
Subsequent to the positions shown in Fig. 2; Fig. 
4 Îllustrates appropriate relative positions of the 
dies that may be given them before the positions 
thereof illustrated in Fig. 5; Fig. 5 illustrates ap 
pTOpriate relative : positions of the dies during 
C00ling of the band; and °Fig. 6 illustrates the 
relative positions of the dies when the band is 
Sufficiently cooled for removal of the assemblage 
from the apparatüS. º 1 + \ 

Referring to the drawing, the Spring aSSem 
blage l is intended to illustrate that of any type 
of leaf Spring, Such as for instance the elliptic 
leaf Spring or semi-elliptic leaf Spring employed 
in railway Vehicles, which comprises : a, Set of 
Spring plates, illustrated by the plates. 2 (Fig. 6), 
Superimp0Sed One up0m the other in the usual 
ImarìImer, and a band'3 Which embraces the plates 
Of the Set, holding them together in the usual 

c manner, and which in the case of the elliptic and 
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Semi-elliptic types is disposed at the longitudinal 
center of the set of plates. A 
In the manufacture of Springs of the present 

types arã 8ccepted procedure is to Stack the plates 
2 of the spring, and while temporarily holding 
them as thus stacked, assembling the band there 
with by passing the set of plates through the band 
until the band assumes its proper position rela 
tive thereto. The band is relied upon to hold the plates in place until the assemblage is placed 
in the dieing or shaping apparatus (hereafter 

(C?. 29-173) 
for ConVenience termed the dieing apparatus). 
The band is of the endless type and is heated to 
a, Suitable te??aperatLIre before its aSSemblage With 
the Set of plates So that it will be sufficiently en 
larged (due to expansion), to permit the aSSem 
blage with comparative ease, and Will be of a 
temperature high enough to permit reshaping 
of the band by the dieing apparatus. AS thuS 
far Considered the method of manufacture is 
COnVentiOr1al. 
The assemblage of plates and heated band is 

then placed in the dieing apparatus. This may 
be any appropriate apparatt{S designed to Carry 
Out the steps of the present method, and as it 
forms no part of the present in Vention only the 
dies of Such apparatus are Shown, the ShOwing 
of these being merely diagrammatic. 
Accordingly the apparatus comprises a Sta 

tionary die 4, a die 3 disposed above, and in Op 
posed relation to, the die - 4, a die 6 disposed at 
One Side of the die 5, and desirably extending at 
its lower end portion 7 to overlap the end of the 
die & adjacent thereto, and a die 8 diSpOSed at 
the opposite side of the die 5, in opposed rela 
tion to the die 6, and desirably With itS lOWer. 
end adjacent the upper face of the die 4. * 
The spring assemblage is placed upon the sta 

tionary die 4. The other dies are moVable to 
and from the aSSemblage, their mOVerment:S °be 
ing Controlled in order that the dies may be 
giVem independent backward and forward mOVe 
ments relative to the assemblage. Any desired 
means for controlling Such mOVements and the 
pressures exerted by the dies to effect Various of 
the subsequent steps of the method of the pres 
ent in Vention may be employed. 
The assemblage of the plates and heated band 

presents a, loose Construction Which is not ade 
quately corrected by the mere contraction of the 
COOled band without the aid of the pressure dies. 
There will not be sufficient CompactmeSS of the 
plates to inSure them against creeping in a lon 
gitudinal direction relative to the band and to 
ea.Ch. Other Which WOuld render the Spring pra,C- 
tically USeleSS. 
MaSS production is an eSSential factor to prof 

itable manufacture of Springs, and, to Save time, 
the Spring is made up from plates quickly Shaped, 
With the result that they often do not accurately 
fit one upon another, and there is therefore 
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often more or less Space between the plates in . 
the locality of theº band. In View of this it is 
an object of banding methods to force the plates 
forming the Set, tightly together, which is gen 
erally effected by preSSing upon the SideS Of the 



2 
band adjacent the Outer plates with pTeSSure dies 

| s? that the plates will be tightly compacted. 
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Great force is required to So Compact the Set 
Of plates, and the plates of the Set accordingly 
eXert a, Considerable reacting force tending tO 
Stretch the sides of the band adjacent, the edgeS 
Of the plateS, the effect of which in Ulst be COun 
teracted during the manufacture of the Spring 
While these SideS Of the band are in 3, highly 
heated State, 
When the plateS. are compacted the SideS 0f 

the band adjacent the edges of the plateS Will 
be t00 long and they are accordingly refOrmed 
to Suitably Shorten them. In prior practices the 
four SideS Of the band are held between the fOL1}? 
preSSing dies until the Sides Of the band adja 
Cent the edges of the plates are Sufficiently cooled 
to withstand the aforeSaid force exerted by the 
plates tending to stretch them. This is Objec 
tionable for Various reaSonS, The Cooling of the 
Sides of the band adjacent the edges of the plateS, 
by Such prior practiceS, is retarded and the 3d 
jacent portions of the plates become heated by 
the band often to an extent which deletefiot?Sly 
affects the quality of the plates, and furthermOTe 
this heating of the plates reduces the tempera 
ture differential between the plateS and the SideS 
of the band adjacent the edge there0f So that 
the Contractive effect of these SideS Of the ba,?nd 
to hold the plates together to the highest de 
gree of CompactmeSS is leSSened. 
Furthermore these prior practices of main 

taining the four dies about the four SideS Of the 
band, which results in materially retarding the 
COOling of the band, requires the aSSemblage tO 
be left in the apparatüS for an eXCeSSiVe lengthì 
Of time, thereby greatly reducing the Output Of 
the apparatus, high output being a factor Of 
prime importance, as already Stated. 

It is also old practice to remove the aSSemblage 
from the apparatus before the band has Suffi= 
Ciently COOled to giVe it the required reSisting 
Strength. But in Such CaSeS the plates are held 
in their compacted State by temporary appli 
ances which gr?p the Outer plates beyond the 
band. This requires t00 eXpensive apparatus to 
Tender the practice pTactical, and moreOVer far 
tOO much time is Spent in applying the gripping 
applianCes, which is dOne after the heated band 
has been aSSembled with the plates, and before 
the aSSemblage is placed in the dieing apparatus 
Which is Specially COInStTU1Cted for reCeiV?ng the 
gripping appliances, AlSo much time is lost in 
remOVing the gripping appliances from the aS 
Semblage after it has been remoVed from the ap 
paratuS. Furthermore, in Such CaSeS, the band, 
Inot being in COntact, With the applianceS, is en 
tirely free When the aSSemblage has been re 
IIIOVed from the apparat:U.S., and therefore the 
portions of the plates which are held by the 
band are, to Some extent, free to react, that is 
t0. Say to open up Slightly of Spread apart, there 
by eXerting a Stretching force upon the Sides of 
the band adjacent to the edgeS 0f the plates at 
these portions, which Sides are then at a, high 
temperature, So that there is not a maximum 
COImpacting of the plates by the band when the 
band Cools, which Correspondingly leSSens the 
ability of the band to hold the plates against 
relative Slipping longitudinal mOVerrient When in 
SerW?Ce. 
Referring mOW more particularly to the present 

nOVel method, the aSSemblage, COmpriSing the Set 
of Superimposed plates 2 and the heated band 3, 
is placed on the stationary di? 4, the dies 5 and 
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8 being first mowed backward Out of the Way, 
as Shown in FigS. 1 and 2, and the die 6 mOVed 
backward, as shown in Fig. 1, or mowed to its 
position Shown in Fig. 2, as desired. This die 
6 is made mOVable to adapt the apparat:US fOI' 
the practicing of the present method and Should 
be held in the position ShOwn in Fig. 2, With a, 
pTeSSure behind it, to preVent its being m0Ved 
backward, preferably of Considerably greate!' 
magnitude tham the pressure exerted by the die 
8. The die 6, in its position as ShoWn in Fig. 
2, abuts, at its lower portion. T, the adjacent 
end of the Stationary die 4, and, fOI” illuStratiVe 
purposes, the pressure resisting the mOVeinent 
of the die 6 backwards may be a hydrauliC preS 
sure Say of 100 tionS, which Only acts to preVent 
the die 6 from moving backward, whereas the 
pressure operating the die 8 Imay be Say 60 t0nS, 
which is exerted against the Side of the band ad 
jacent thereto, to preSS the band 3nd included 
portions of the plates against the die 6, the die 
8, at its lower end, preferably riding On the t0p 
of the adjacent portion of the Stationary die 4 
So that the pressure of the die 8 upon the band 
may be selectively applied and released in the 
desired mammer that best practice Will dictate 
during the reshaping of the band. 

"The die 5 operates similar to the die B, but 
preferably under a higher pressure, Say 100 t0nS, 
and, similar to the die 8, the die 5 may be ma 
nipulated So that the manipulation of the dieS 
5 and 8 Will reSult in reshaping the band t0 
tightly fit about the set of plateS When Suitably 
Compacted, the die 5 at that time holding the 
plates in such compacted Condition. 

FigS. 3 and 4 show the die 8 in engagement 
with the Side of the band adjacent theret0. Fig. 
3 Shows the die 5 Separated from the Side Of 
the band adjacent theret0, and Fig. 4 Sh0WS thiS 
die 5 engaging the Side of the band adjacent 
thereto, it being understood however that the 
dies 5 and 8 may be manipulated as aforeSaid 
im any desired mammer to effect the afOTeSaid 
reshaping of the band and compacting of the 
plateS. 
ASSuming Fig. 4 to Show the plateS SO C0m 

pacted and the band so reshaped, the next Step 
is to move the dies 6 and 8 away from their 
adjacent Sides of the band, as Shown in Fig. 5, 
while the die 5 Still eXerts the required preSSUI’e 
upon the side of the band adjacent theret0, the 
band and plates being then Compactly held be 
tween the dies 4 and 5. 

It will of Course be underst00d that aS SO0n 
as the band is reshaped, as Sh0Wn in Fig. 4, 
the dies 6 and 8 are mowed backward to eXpedite 
the method and also to minimize the traIìSmiS 
Sion of heat from the adjacent Sides Of the band 
to the edgeS. Of the plateS. 
Îm the position shown in Fig. 5 the SideS Of 

the band adjacent the dies 6 and 8 are Still 
too hot to entirely reSist, the StretChing fOTCe 
that would be applied thereto by the eXpansiVe 
force of the compacted Set of plates Were the 
pressure from the die 5 removed. Therefore 
this pressure is maintained, and the eXp0Sed 
Sides of the band are immediately subjected to 
the Cooling action of jets of a co0ling fluid which 
is applied to the exposed sides. The fiuid may 
be either a gas Or liquid, but is preferably a 
liquid Such as water or oil, or a mixture of these, 
which is preferably ejected upon the eXposed 
band Surfaces from m0ZZleS. The C00ling liquid 
is thus flOWed Ower these SideS Of the band until 
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the temperature of the sides is reduced to the 
deSired extent. 

It requires a comparatively short time to re 
duce the temperature of the exposed sides of 
the band to the required extent to give them 
Sufficient Strength to Withstand the aforeSaid . 
Stretching force of the set of plates. The die 5, 
When this temperature has been attained, is 
moved from the assemblage, as shown in Fig. 6, 
and the aSSemblage is then removed from the 
apparatus, the Spring being finished as far as 
the aSSemblage Comprising the plates and band 
is COnCermed. 

It Will thus be obVious that the • Spring as 
Semblage is in the apparatus for a short period 
Of time in Comparison t0 the period required 
in former comparable methods, and therefore in 
ImaSS productiOn there is a material SaVing Of 
time in the manufacture of the Springs, and 
m0reOVer the method results in proViding a band 
that tightly holds the plates of the Spring to 
gether, preVenting any longitudinal slipping of 
the plates When the Spring is in Serwice. 
The in Vention Claimed and desired to be Se 

Cured by Letters Patent is: 
1. In the manufacture Of leaf SpringS Of the 

type comprising a, Set of Superimposed Spring 
plates held together by an embracing band, the 
method which C0nsists in heating Said band; aS 
Sembling Said heated band and Said Set of plateS; 
Subjecting the four sides of Said heated band of 
Said aSSemblage to the action Of preSSure, dies for 
pressing Said plates tightly together to compact 
them and for shaping Said band to tightly em 
brace Said Set of Compacted plates; thereafter re 
moV?ng the dies from the Opposed SideS Of Said 
heated band adjacent the edges of Said plates 
while maintaining die preSSure On the other two 

8 
SideS of Said heated band Sufficient to hold Said 
plates Compacted; Subjecting Said 0ppOSed SideS 
Of Said heated band to the cooling action of a flow 
Of Cooling fluid, while continuing Said holding die 
preSSure, until Said Opposed. Sides are Sufficiently 
Strengthened by Cooling to reSist the Stretching 
force thereupon of Said Compacted plates; and 
thereafter Tem0Wing Said aSSemblage from Said 
dieS. 

2. In the manufacture of leaf Springs of the 
type Comprising a Set of Superimposed Spring 
plates held together by an embracing band, the 
Imethod which consists in heating Said band; aS 
Sembling Said heated band and Said Set of plateS; 
Subjecting the four sides of said heated band of 
Said aSSemblage t0 the preSSing action of pairs 
Of preSSure dies, Said band, during Said pressing 
aCtiOn, being Supported at adjacent Sides by a, 
die Of each pair Of dies While Subjected Upon its 
Other SideS t0 the manipulated pressing action 
Of the Other two dies Selectively applied until Said 
plates are tightly pressed together to compact 
them and said band is shaped to tightly embrace 
Said Set of compacted plates; thereafter remow 
ing the dies from the Opposed Sides of Said heated 
band adjacent the edges of Said plates while 
maintaining die pressure on the other two sides 
Of Said heated band Sufficient to hold Said plates 
Compacted; Subjecting Said opposed Sides of Said 
heated band to the C0oling action of a flow of 
Cooling fluid, while Continuing Said holding die 
pressure, until Said opposed sides are sufficiently 
strengthened by cooling to resist the stretching 
force thereupon Of Said c0mpacted plates; and 
thereafter remOVing Said aSSemblage from Said 
dieS. 

THEODORE: R. WEBER. 
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