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To all whom it may concern: 
Be it known that I, JAMES HAYDEN, of the 

city and county of Philadelphia, in the State 
of Pennsylvania, have invented a new and 
useful Improvement in Combined Spiral 
Springs for Car-Bumpers, &c., which improve. 
ment is fully set forth in the following speci 
fication, reference being had to the accompa 
inying drawings. 
My invention consists of the following par 

ticulars: On a piston-rod which slides in the 
ends of a cylinder there is a piston which fits 
the interior of the cylinder, so as to slide freely 
therein. To one side of said piston I confine 
one end of a series of spiral springs, which are 
so arranged, one within another, as to fill the 
space between the piston-rod and the inner 
surface of the cylinder, leaving merely suffi. 
cient room for the springs to pass each other 
in their expansion and contraction without 
rubbing against each other. The other ends 
of said springs are confined to a reacting sta 
tionary collar, so that, as the piston moves in 
the opposite direction from the collar, the ten 
sion force of the springs is exerted, upon it. 
In the opposite end of said cylinder Irrange 
a series of compressing-springs, with their in 
ner ends resting against the contiguous face 
of the piston and the contiguous head of the 
cylinder reacting against the outer ends. 
The slight space left between the outer cir 

cumference of one spring and the inner circum 
ference of the next is filled up by a ferrule, to prevent the folds of one spring rubbing against 
those of the next. The head of one end of the 
cylinder is screwed on, and when the springs 
and piston-rod are arranged within the cylin 
der the head of the other end of the cylinder 
is screwed up to its place, so as to come against 
the reactiuge collar above mentioned. The 
piston-rod at this end of the cylinder projects 
as far outside of the cylinder as is desired to 
compress the springs at the opposite end of 
the same. Then, as the piston-l'od is forced 
forward, the piston compresses the springs in 
the opposite end of the cylinder and draws 
the tension-springs to any desired extent, not 
greater than the space between the cylinder. 
head and the head of the piston-rod, and thus 
the whole length of the cylinder is filled up by 
the springs in the forward motion of the rod. 

has appropriate bearings for the same. 

This is the case also in the back movement of 
the rod, for when it is relieved of the pressure 
the springs exert their whole force upon the 
piston and draw the rod back to its former 
position. 

I usually make the compressing-springs of 
double the length of the tension - springs, 
and then as the tension-springs are drawn out 
the others are compressed to the previouslength 
of the tension-springs. I thereby get a double 
pressure, and the cylinder is filled up at all 
times by the springs throughout its whole 
length. - 

In the accompanying drawings, Figure 1 is 
a side view of my combined spring. Fig. 2 is 
a longitudinal section of the same, ready for 
action. Fig. 3 is a like view, with the coln. 
pressing-springs compressed and the tension 
Springs drawn out. Fig. 4 is an end view of 
the combined spring with the cylinder-head 
removed, the springs E, E, and Eº and fer 
rules a between them. Fig. 5 is a cross-sec 
tion at the line av aw of Fig. 1. Figs. 6 and 7 
are face and edge views of the piston D. 
Figs. 8 and 9 are like views of the reacting 
collar D'. 

Like letters of reference in all the figures 
indicate the same parts. 
A is a stationary cylinder, which has heads, 

Band B, confined by means of screw-threads. C is a piston-rod, which has a reciprocating 
movement in the heads of the cylinder, which 

It las 
a piston, D. Between the piston aid the head 
B of the cylinder are placed the compression 
springs E, E, and E°, one within the other, 
filling up the annular space between the pis 
ton-rod and the inner surface of the cylinder. 
To prevent the folds of the springs rubbing 
against each other during the reciprocating 
movement of the piston, there are ferrules a 
between the springs at their ends. Like fer 
rules may be placed at the middle of these 
springs. Between the piston D and the re 
acting collar D', through the central opening 
of which the piston-rod moves freely, I arrange 
the tension-springs F, F, and F, the ends of 
of which have a positive connection with the 
piston-head and the collar D'. One end of 
each spring is passed through a hole, b, of 
the projection d of the piston-head, the bend 



of the spring holding it firmly, and the other 
is passed through a hole, b', of the collar D/ 
and secured by means of a nut; or the fasten 
ing may be made in any other convenient 
80. 

combined spring the compressing-springs have 
assumed their free open position. When the 
pressure is applied to the resisting head H of 
the piston-rod it is forced forward in the di 
rection of the arrow, the piston resting against 
the compressing-springs E, E, and E°, and 
at the same time exerting a drawing force 
upon the tension-springs F, F, and E, so as 
to close the former and open the latter, as seen 
in Fig. 3, the whole length of the cylinder be. 
ing at all times filled with the springs. I is a 
stop-button on the end of the piston-rod. As 
the expansion of the tension-springs is equal 
to the contraction of the compressing-springs, 
and vice versa, I make the former, in their 
natural and contracted state, of the length 
the latter assume: when compressed. 

I have represented a nest of springs in each 
end of the cylinder, but it will be understood 
that the invention will apply to a single spring 
at each eud, as for some purposes one would 
be sufficient; and a single spring or nest of 

Before the pressure is applied to the 
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either compression or tension springs may 
be used alone, in connection with the piston 
and rod, in the same manner; and I have 
represented the piston-rod having a recipro 
cating movement in the cylinder. It may be 
stationary and the cylinder have a recipro 
cating movement over it. When such ar 
rangement is desired, a like effect of the springs 
will be produced. 

I claim as my invention 
1. The combination of one or more com 

pressing-springs and one or more tension 
springs with the piston D and cylinder A, 
substantially in the manner and for the pur 
pose set forth. 

2. A combined spring, having a cylinder, 
A piston-rod C, provided with a piston, D, 
a reacting collar. D', one : or more tensin 
springs, and one or more compressing-springs, 
constructed and arranged in relation to each 
other substantially in the manner and for the 
purpose set forth. 

JAMES HAYDEN. 
Witnesses: 

THOMAs J. BEWLEY, 
- STEPHEN USTICK. 

  


