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UNITED STATES PATEN T OFFICE. 

FRED H. DANIELS AND CLINTON S. MARSHALL OF WORCESTER, MASSA 
CHUSETTS. 

"MANUFACTURE OF SPRINGS. 

SPECIFICATION forming part of Letters Patent No. 716,681, dated December 23, 1902. 
Application filed May 6, 1902, Serial No, 106,201. (No model.) 

To all, Luhon, it may concern. 
Be it known that we, FRED. H. DANIELS and 

CLINTON S. MARSHALL, citizens of the United 
States, residing at Worcester, in the county of 
Worcester and State of Massachusetts, have 
invented certain new and useful Improve 
ments in the Manufacture of Springs; and we 
do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as Will enable others skilled in the art to 
which it appertains to make and use the same. 
The present invention has been designed 

with a view to provide a machine for carry 
ing out one step in the method of manufac 
turing spiral springs illustrated, described, 
and claimed in our application filed February 
10, 1902, Serial No. 93,446. The springs contemplated are open-coilcom 
pression-springs, particularly of the heavier 
type-such, for example, as springs for cars, 
vehicles, and similar purposes. . According 
to the method described in our application 
above referred to, these springs are wound in 
the first instance in long lengths, with their 
coils close together, in which state they have 
no elasticity of compression. These long 
lengths are then cut up into shorter pieces 
appropriate for the finished springs required, 
and these shorter pieces are afterward sub 
jected while hot to the action of the machime 
forming the subject of the present applica 
tion for the purpose of separating and open 
ing up the coils, after which the springs are 
ready without further treatment for the usual 
hardening, tempering, and japanning proc 
eSSeS. 
The machine of the present invention is 

illustrated in the accompanying drawings, 
wherein 

Figure 1 is a top plan view; Fig. 2, a verti 
cal cross-section; Fig. 3, an end view. Fig. 4 
is a pian view of the wedge-plates in the posi 
tion they occupy at the completion of the op 
eration. Fig. 5 is a similar view of the same 
parts at the beginning of the operation. Fig. 
6 is an end view of the plates in the position 
of Fig. 4. Fig. 7 is an end view of the plates 
in the position of Fig. 5, and Fig. 8 is a cross 
section of the plates and wedges. 

So The machine illustrated herein is designed 
to take a spiral spring with closed coils which 

have been wound in the manner above de 
scribed and whose ends have been squared 
up at a right angle to the axis of the coils 
and to separate and open up the coils suffi 
ciently to give them a permanent set without 
disturbing the alinement of the squared end, 
so that at the end of the operation the spring 
will be an open spiral spring adapted for com 
pression. - 
The machine comprises two oppositely-mov 

ing plates, one overlying the other and both 
carrying wedge - shaped projections. The 
close-wound springs are placed between the 
plates when they are at opposite ends of the 
machines, and on the plates being moved in 
opposite directions the springs are caused to 
roll, and the wedges enter between and sepa 
rate the coils. This operation is preferably 
performed on the springs while hot, and the 
coils after being thus opened up are treated 
in the usual way, as before described. 

Referring to the drawings, a denotes the 
bed-plate of the machine, which is mounted 
on suitably-elevated supports b. At some 
distance above the bed a there is a head-plate 
c, that is supported on pillars d, composed of 
rods that are bolted to ears e on the side of 
the bed-plate and to similar ears fon the head 
plate. 
From a point near the center of the bed a 

there rises a standard g, carrying at its up 
er end a bearing h, which is on a level with 

and in line with a similar bearing i on the 
end of the bed a. In these bearings the main 
shafti of the machine is journaled. The 
shafti carries two band-wheels k and l, run 
ning loosely thereon in opposite directions, 
and between these wheels there is fixed to the 
shaft a sliding clutch m, that is adapted to 
be shifted so as to lock the shaft to either 
wheel. The clutch is controlled by a lever in 
on the upper end of a rock-shaft p'. The lever 
has a yoke O at its end, that has pins running 
in a groove in the clutch. The rock-shaft is 
preferably tubular and is secured to the bed 
late by a tie-rod passing up through it. 
Under the bed a of the machine there is 

journaled a counter-shaft g, that has a gear 
wheel r, by means of which it is driven from 
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a gear-wheels on the shaft, and another 
counter-shaft tis journaled on the upper side 
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of the head-plate c and driven from the same 
gears by a large gear u. The counter-shafts 
are thus driven in opposite directions by the 
main drive-shaft i, and these shafts operate 
the plates carrying the wedge-shaped projec 
tions, which will now be described. 
The bed-plate a is provided with ways in 

which slides a dovetailed plate u', having a 
rack v on its under side, that gears into a pin 
ion u, fast on the front end of the counter 

The head-plate c above the bed is 
provided with similar ways, and a rack-plate 
ly, in all respects like that of the bed-plate, 
slides in these ways and has a gear-rack d'on 
its upper side, that meshes with a pinion b’ on 
the front end of the overhead counter-shaft t. 
Each of the rack-plates has removably at 
tached to it a plate d', carrying a number of 
wedge-shaped dies or flanges projecting from 
its surface and extending in the direction of 
its movement. The wedge-shaped flanges 
on the two plates are formed as illustrated in 
the drawings and are preferably arranged at 
a slight inclination to the length of the plates 
corresponding to the pitch of the the spring's 
coils. The arrangement of the flanges is best 
shown in Fig. 1, where it will be seen that 
they are also set such distance apart as cor 
responds with the thickness of the wire or 
rod out of which the springs are being made 
and that they are also arranged in graduated 
order so far as the movement of their plates 
is concerned-that is to say, instead of being 
a breast of one another, so as to come into ac 
tion simultaneously, one is arranged some 
what behind the other, so that they overlap 
one another and come into action consecu 
tively. In the accompanying drawings three 
of these flanges are shown on each plate; 
but any preferred number may be employed, 
depending upon the length of the spring to 
be made. The outer side ones are tapered, as 
shown in Fig.1, constituting elongated wedges 
of gradually-increasing thickness. It is not 
necessary that the intermediate ones be ta 
pered in this way; but they are all prefer 
ably tapered also in cross-section, as shown 
in Fig. 8. 

Referring to Figs. 4 and 5 for a more par 
ticular description of these flanges, those on 
the lower plate are denoted 1, 2, and 3. There 
are only two on the upper plate, and they are 
designated 2' and 3". The flanges are posi 
tioned on the plates at opposite inclinations, 
as shown in the figure, and their length will 
depend upon the diameter of the spring to be 
made. The thickness of the flanges depends, 
as before stated, on the size of wire or rod 
out of which the springs are made, and the 
graduated arrangement lengthwise the plates 
is also governed by the diameter of the spring. 
A spring with its coils closed tightly to 

gether being placed in the machine at the 
point indicated in Figs. 2, 3, 5, and 7 and the 
plates being started in the direction of the 
arrows in Fig. 7, none of the wedges come 
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one-eighth of a revolution. The wedge l 
then enters and, as the rolling continues, im 
mediately begins to separate the end coil. 
After the front end of wedge has passed the 
center line of the spring wedge 2" on the up 
per plate and wedge 2 on the lower plate be 
gin almost simultaneously to enter the space 
between the convolutions immediately in 
front of wedge 1 in the direction of its rela 
tive motion. This space is already beginning 
to be opened up by the action of wedge 1. 
The plates continuing to move in opposite di 
rections and rolling the spring over without 
moving it bodily, the wedge 3' on the top 
plate begins to enter the opened space imme 
diately after the front ends of the wedges 2 
and 2' pass the center line of the spring. 
The wedge 3 on the lower plate is tapered in 
the reverse direction to that of the wedge 1 
at the opposite edge of the plate, and this 
wedge 3 is the last to enter between the coils, 
which it does immediately after the wedge 3 
on the upper plate passes the center line. 
The wedge 3 is of course the last to leave the 
spring, and when its tapered end comes out 
from between the coils the spring has just 
made one complete revolution. During this 
revolution all the wedges have entered in the 
order above described, and they leave the 
coil in the reverse order-that is to say, the 
wedge 1, which was the first to enter, passes 
out from between the coils shortly after the 
butt-end of the wedge 3 has passed the cen 
terline of the spring. All three of the Wedges 
on the bottom plate are therefore for a short 
period in action simultaneously on the spring. 
The lower wedge 2 and the upper wedge 2" 
move out of action simultaneously, and they 
cease to operate shortly after the wedge 1 
leaves the spring. The two upper wedges 2 
and 3' also act simultaneously on the spring 
for a short portion of its revolution. After 
the wedge 3 has passed out from between the 
coil at the end of the spring opposite to that 
where the wedge 1 entered the opening-up 
operation is then complete and the spring 
simply rolls down an incline c', Fig. 6, to the 
hardening bath or wherever else it may be de 
sired to deliver it. 
The position of the parts when the machine 

is started is shown in Fig. 7, where the left 
hand end of the lower wedge-plate is shown 
provided with a rounded depression e', form 
ing a seat for the spring. The distance be 
tween the two plates d' d' is governed, of 
course, by the diameter of the spring and is 
accurately adjusted so as to exert just suf 
ficient friction on the spring to cause it to 
roll as the plates move, and the speed of the 
two plates being the same the Spring rolls 
over and over without changing its position 
bodily. 
When the opening-up operation is com 

pleted, the plates occupy the position shown 
in Fig. 6 and must be returned to their start 
ing position before another spring can be 

into operation until the spring has made about treated. This reverse movement is effected 
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by means of the clutch-shipping arrangement 
shown in Fig. 1, though of course any auto 
matic shipper that would answer the purpose 
could be used. 
On referring to the first figure, it will be 

seen that the lever n is connected by a rod g’ 
to one arm of a bell-crankf', that is pivoted 
on the bed a near the edge of the lower wedge 
plate at one side of the machine. The other 
arm of the bell-crankis connected by a rod h" 
with a short lever ", that is pivoted at the op 
posite side of the machine and has its front 
end so located as to be struck by the end of 
the lower wedge-plate when at one extreme 
of its movement. The bell-crank f" has an 
arm k', that is also located so as to be struck 
by the opposite end of the lower wedge-plate, 
which is provided with a shoulder l' for the 
purpose. 

It will be obvious from the illustration 
and description of this arrangement that the 
clutch m. will be automatically disconnected 
from one of the drive-wheels lic or at the 
completion of each movement of the wedge 
carrying plates. The reverse movement may 
also be effected by hand, and for this purpose 
a handle m' is formed on the rod g'. 
Such being the construction and operation 

of the machine, it is to be noted that the 
coils of the spring are opened up without dis 
turbing the alinement of the squared ends 
and that the operation is completed during 
one revolution of the spring, the length of 
the wedges and the movement of the plates 
being of course properly proportioned to the 
circumference of the spring. As here shown 
the spring has four coils, and the flattened 
ends overlap each other slightly. When the 
spring is put into the machine, the ends should 
be located as shown in Fig. 7, and as there is 
some little revolution of the spring before 
the foremost one of the wedges begins to act 
the tapered point of the squared end is not 
separated from the adjacent coil, but is left 
in contact with it for a short distance, so as 
to keep the squared seat at a right angle to 
the axis of the spring. 
The invention is not limited to any of the 

details of construction here shown, and espe 
cially may the gearing for operating the 
plates, the connection of the plates with the 
machine, and the arrangement for reversing 
the motion, be varied, as desired. 
What we claim, and desire to secure, is 
1. In a machine for separating and opening 

up the coils of spiral springs, the combination 
of wedges for insertion between the coils, and 
means for rotating the spring and causing the 
wedges to separate the coils. 

2. In a machine for separating and opening 
up the coils of spiral springs, the combination 
of opposing sets of rectilinearly - moving 

3. 

wedges for insertion between the coils, and 
means for moving the wedges in opposite di 
rections with the spring between, and there- 65 
by rotating the spring and causing the Wedges 
to separate the coils. 

3. In a machine for separating and opening 
up the coils of spiral springs, the combination 
of a pair of oppositely-disposed plates located 
at such distance apart as to receive the 
springs between them, each plate being pro 
vided on its face with a series of wedges ar 
ranged lengthwise the plate at an angle to its 
line of movement, with intervening spaces 
between individuals of the series, and means 
for moving the plates in opposite directions. 

4. In a machine for separating and opening 
up the coils of spiral springs, the combination 
of a pair of oppositely-disposed plates located 
at such distance apart as to receive the 
springs between them, each plate being pro 
vided on its face with wedges arranged length 
wise the plate, with intervening spaces be 
tween thena, said wedges being set at an angle 
to the line of movement of the plate, and hav 
ing their ends overlapping, and means for 
moving the plates in opposite directions with 
the spring between. 

5. In a machine for separating and opening 
up the coils of spiral springs, the combination 
of a pair of endwise-moving plates located at 
such distance apart as to receive the springs 
between them, series of wedges on the adja 
cent faces of each piate, and means for mov 
ing the plates in opposite directions to roll 
the springs between them, the individual 
Wedges of each series being located trans 
versely across the plate with intervening 
spaces between, and being located longitudi 
nally of the plate, one in advance of the other 
and with their ends overlapping. 

6. In a machine for separating and opening 
up the coils of spiral springs, the combination 
of a pair of endwise-moving wedge-carrying 
plates arranged one over the other and pro 
vided with toothed racks, counter-shafts hav 
ing pinions engaging the racks, a drive-shaft 
having a pinion on one end meshing with 
gears on the counter-shafts so as to move the 
plates in opposite directions, oppositely-ro 
tating drivers loose on the drive - shaft, a 
clutch to connect either driver to the shaft, 
and a shipper mechanism operated by one of 
the wedge-carrying plates when it reaches the 
end of its movement. 

In testimony whereof we affix our signa 
tures in presence of two witnesses. 

FRED. H. DANIELS. 
CLINTON S. MARSHALL. 

Witnesses: 
WILLIAM. H. MoRSE, 
JAMES W. SMITH. 
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