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| peatedly rolling the metal changesits atomic 
IBe it known that I, CHARLEs A. LIEB, a structure because the metal which is upon 

To all whom it may concern: 
citizen of the United States, and a resident 
of the borough of Manhattan, city, county, 
and State of New York, have invented a new 
and useful Improyement in Springs Adapted 
More Especially for Use Upon Automobiles, 
Although Usable in Many other Connec 
tions. a 

It is not generally known whyleaf springs, 
so-called, are employed in the construction 
of automobiles and vehicles generally to the 
exclusion of spiral springs, The principal 
reason is that as the vehicle, when moving 
rapidly, encounters obstructions in the road 
bed, the wheels and the chassis, or body, 
moye diferently, the former being light and 
under the impulse of the springstake imne 
diate cognizance of any irregularity in the 
road, whereas the body or chasis haying 
greater inertia maintaing its forner positioh 
more continuously until the action of the 
springs under theinfluence of the inequali 
ties in the roadbed induces a vibrating or 
oscillating action between the parts involved 
which, in the event of a succession of irregu 
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the individual leaves o 

larities in the roadbed, generates so much 
movement as to tend to rupture some parts 
of the structure and also to unseat the pas 
sengers. In order, therefore, to control such 
continued vibration or oscillation, the leaf springs are prefered to spiral springs, be 
cause of the friction between the several 
leaves of the springs which acts as a brake upon their action, having, to a degree, the 
same effect as shock absorbers on automo 
biles their operatign being thesame as the 
friction generated between the leaves of the 
spring; that is to say, they impede or rather 
render Ti ish the resiliency of the metal 
which would otherwise be so pronounced as 
to produce objectionable results, as stated 
above. For the above reasons leaf springs 
are the form most universally used. Some 
tines full eliptic, sometimes half eliptic 
and sometines quarter eliptig and some 
times a combination of these diferent forms 
are employed. But in the making of these 
springsit has been customary to roll bar 
steel into a flattened or ribbon like form 
1which is thren cut into prer lengths for 
- the springs and 
then additionally rolled so as to reduce the 
thickness of the ends, This process of re 

the edges of the leaves has necessarily to 
move more than the metal constituting the 
central portions of the leaves. Consequently 
the atomic structure at the edges is diferent 
from that of the central portion' and this 
lack of uniformity engenders crystalliza 
tion when the springs are in use, resulting 
iately in fracture, bending or other de 
ets. 
My invention, thierefore, consists in a new 

and useful method in which to construct the 
leaves of such springs whereby I preserve 
the desired frictional contact between the 
several leaves and indeed inerease the same, 
and at the same time avoid the objections re 
sulting fron repeated rolling of the metal. 
Under the preferred form of my invention 

I make the leaves of the springs from a se 
ries of bars placed side by side and in order. 
that they may be rigidly held in position so 
that their ends shall not become displaced, I 
prefer to defleet them at their central por 
tions, as ilustrated, and I also use this same 
method at one end of the springs when my 
invention is employed in so-called quarter 
eliptic springs. I also prefer to so roll the 
metal that there shall be interlocking sur 
faces between the several bars whereby the 
friction is increased in addition to the addi 
tional surface thus obtained because of the 
wedge-shape of the contacting parts of ad 
jaeent leaves. an 
Referring to the drawings, Figure 1 illus. 

trates an elewation, partly in section, of afull 
eliptie spring embodying the invention; 
Fig 2 iltstrates a plan yiew of the central 
portion of the upper leaf of the upper half 
of the spring; Figs, 3 and 4 and 5 ilustrate 
modified constructions. a 

1 represents one of the side bars in an 
automobile chassis, or the sils in a coach 
body, or other vehicle, 2 represents the axle, 
3, 3 the two halves of a full eliptic spring. 
Each leaf of the spring, instead of being 
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made of a single solid plate-like part, is 
composed of a series of bars, 4, 4, 4, 4. 
shown best in Fig. 2, and in end view in 
Fig 4. The bars which constitute each 
leaf are cut all of the same length and are 
set side by side, as shown in Figs, 3 and 4. 
and 5 and are confined in place by the usual 
clip 6, with compression plate 7 and nuts 8, 

105 



with bolts 1). In order that the series of bars 
which constitute each leaf may not get out 
of place I prefer to defleet them sonnewhat 
at their central part. as shown best in Fig. 2 
at 10, and they are additionally held ini place 
by a central bolt 11 and additional bolts 12 
which pass through and engage with clarip 
ing plates 13 and 14; and also in order i(, 
retain the extremities of the bars in proper 
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relation to each other, I prefer that the bars 
of adjoining leaves should be shaped, as 
shown in Figs. 3 and 5; that is to say, the 
surfaces are shown in Fig. 8 in the form of 
a V-shaped groove 15 and in Fig. 5 they are 
shown in the form of a semi-circular recess 
16, in which the circular surface of the ad 
joining bars nests or fits. The ends of the 
bars composing the leaves may be either of 
full size or taper as desired and in the case 
of the wedge-shaped y, surfaces, 
I prefer tibat the ends of the bars betapered 
Baterally to a point so as to get more sinooth 
flexure. Instead of deflecting the bars, or 
employing any of the rileans shown for hold 
ing them in position, they nay be soldered 
or brized together at the cenier of eliptic 
or half eliptic springs and at the fixed end 
of quarter eliptic springs. This construc 
tion will be preferred where it is desired to 
save space. i i 

It wil be noted that in this new forn of 
spring I secure not only the uniforn atomic 
structure in the metal referred to abbye, but 
retain also, indeed materially inerase the 
frictional or braking action between the Sev 
eral leaves constituting the spring: also I se 
cure two important additional advantages, 
that is to say: upon hilsides and where the 
wheel on one side of the vehicle eneounters a 
rock or a gutter or other obstruction which 
the wheel on the opposite side does not en 
counter, then there is in addition to the usual 
compressing strains a transversé torsional or 
racking strain which tends to twist the 
springs, and it is these racking strains more 
than the uniformly compressing strains 
which fracture the leaves of springs as ilov 
used; and it will be noted that owing to ny 
construction the torsional strain exerte(l 
upon the leaves of the spring when trans 
yerse or racking strains oecur are relieved, 
because the individual bars constituting the 
leaves of my springs which are subjected to 
such strains can yield readily without undue 
strain. Consequently torsional or twisting 
strains upon the leaves do no injury and in 
addition there is the frictional contact be 
tween the lateral sides of the bars constitut 
ing each leaf aswell as the frictional contact 
between their upper and lower surfaces. 
In addition to the advantages above re 

ferred to, my invention possesses an ad yan 
tage of marked importance from a nganti 
facturing ian pg that is to say, make springs o 

parting fron the essentials of the invention. 
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ary power desired, from the Sime size rods 
or bars by simply increasing (di decreasing 
the number of the bars, in othe" words the 
width of the leaves, thus avoiding the neces 
siy irr (arrying in stock a large amount of 
r:terial as lieretofore necessary, 

in the drawings hereof I have not at 
templexi to ilustrate the specific forn or 
ci istri ion of the parts refered to, be 
eause 1:y are of endless variety, depending 
upon the Character and special construction 
of the said paris in diferent vehicles. I 
have merely indicated the parts and their co 
active operation and location suficiently to 
enable those who are familiar with such mat 
ters to fully understand the invention and its 
method of operation; and of course it will 
be understood that the ends of the longer or 
inner leaves are to be rolled over to form 
the usual eye to engage with the usual eross 
bolt. 
Obviously inodifications in the construc 

tion and to a ceritain extent in the arrange 
nent of the parts may be made without de 
i therefore to not finit myself to that which 
l have specifically described and ilustrated. 

| clain : n 
t. A vehicle spring composed of a series 

of Superposed leaves, each leaf being formed 
of a series of bars placed side by side, for 
the purpose set forth. i 
'- 2. A vehicle spring composed of a series 
of Superposed leaves, each leaf being formed 
of a series of bars plaged side by side, the 8 . engaging surfaces of the bars of adjoinin 
leaves being so formed as to interlock wit 
engli other, for the purpose set forth. 

3. A vehicle spring composed of a series 
of Superposed leaves, each leaf being formed 
of a series of bars placed side by side, the 
central portions of the bars being defdeeted 
and means whereby the deflection of the 
bars will tend to hold them in place, for the 
purpose set forth. 

4. A vehicle spring eomposed of a series 
of Superposed leaves, each leaf being formed 
of a series of bars placed side by side, the engaging surface of the bars of adjoinin 
leases being so formed as to interlock wit 
each other, the central portions of the bars 
being deleeted and means whereby the de 
lection of the bars will tend to hold them in 
place, for the purpose set.forth. 

5. A leaf for a vehicle spring composed 
of a series of hars placed in frictional con 
taet with each other laterally, portions of 
the bars being deflected whereby they may 
be held to one another, for the purpose set 
forth. . 

6. A vehicle spring composed of a series 
of Superposed leaves,each leaf being formed 
of a series of bars placed in frictional con 
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can tact with each other side by side, the engag 
any width, in other words, ing surfaces of the bars of adjacent leaves us0 
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being so formed as to interlock with eael S. A vehicle spring composed of super 
other, whereby the friction between adjoin- posed leaves, each consisting of a plurality 
ing leaves is increased- of separately movable bars. 

7. A vehicle spring conposed of a series | in testimony whereof I have signed ny 
5 of Superposed leaves, each, leaf being formed | name to this specification in the presence of 15 
of a series of bars placed side by side, the two sul seribing witnesses. 
bars being deflected at soline part of their CHARLES A. LIFEB. 
length and means to engage with the said Witnesses: 
deflectioll whereby the several bal's may be F. M. DoUsBACH, 

| 0 held in proper relative position. i PHTILLIPs ABBOTT. 


