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UNITED STATES PATENT OFFICE.

OSCAR 8. FOSTER AND WILLIAM 8. FOSTER; OF UTICA, NEW YORK.

MACHINE FOR FORMING SPRINGS.
SPECIFICATION forming part of Letters Patent No. 498,428, dated March 14, 1893,
Application filed April 22,1892, Serial No, 430,168, (No model.

To all whom it may concern:

Be it known that we, OSCAR S. FOSTER and
WiLLIAM 8. FOSTER, of Utiea, in the county
of Oneida and State of New York, have in-
vented certain new and useful Improvements
in Machines for Forming Springs; and we do
hereby declarethat thefollowingisafull, clear,
and exact description of the invention, which
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the lefters and figures of refer-
ence marked thereon, which form part of this
specification.

Our invention relates toan improvementin
machines for forming spiral springs.

In the drawings which accompany and form
part of this specification and in which simi-
lar letters and figures of reference refer to
corresponding parts in the several figures:
Figure 1 shows a front view of the spring
forming machine. Figs. 2 and 3 show in sec-
tion a portion of one of the formers with the
catch and latch in their various positions.
Fig. 4 shows an end view of the former with
the catehin position and also shows the catch
in detail. Fig. 5 shows a portion of the man-
drel on which one of the formers is mounted
together with one of the bearings in which
the mandrel is mounted, as seen from the top
and alsoinsection atrippinglever used in con-
nection therewith. Fig. 6 showsan end view of
thesame mandrel and box together witha por-
tion of the tripping lever in ifs relative posi-
tion. - Fig. 7 shows in details portiouns of the
mechanism connecting with the tripping le-
ver and which connect with and operate a
clutch. Fig. 8 showsin detail the same parts
shown in Fig. 7 from a side view in connec-
tion with the clutch and the cluteh handle.
Fig. 9 shows aspring and button used in con-
nection with the mandrel and catch in the
former shown in Figs.2and 3. Fig.10shows

‘a plan view of a portion of the machine. Fig.

11 shows a rear side view of parts of the ma-
chine. Figs. 12,13 and 14 show details re-
lating to the wire feeding carriage. Fig. 15
shows partially in plan and partially in de-
tail an automatic catch orholderused in con-
nection with the wire feeding carriage and
the ways thereof.

Referring more particularly to the refer-
ence numerals marked on the drawings in a
more specific deseription of the device, 1 indi-
cates a head block mounted on a suitable
frame or table and provided with main bear-
ing boxes 2 and 3 and a rear supporting box 4
mounted upon a post 5 and in which three
boxes is mounted mandrel 6. On the man-:
drel 6, between the bearings 3 and 4 is pro-
vided a band pulley 7, which runs free on the
mandrel and is provided with clutch arms 72
adapted to be engaged by the movable clutch
part 8, which clutch part is feathered or
splined onto the mandrel and is provided
with an operating lever handle 8* which sur-
rounds a projecting ringon the clutch and is
secured loosely thereto and is pivoted at 9 to
a suitable projection on the frame or head
block.

Of course any of several well known forms
of clutches conld be used inlieu of thecluteh
here shown and would operate in the same
manner as herein described.

To the cluteh lever handle 8* is secured a
spiral spring 10 at one end, which extends
substantially in the same direction with the
mandrel and is connected at its opposite end
to a projection 11 from the head block and the
spring is tensioned to draw the clutch part §
out of engagement with the clutch arms 72,
There is also provided, secured to the head,
a spring actuated catch 12, which is provided
with a shoulder adapted to engage the lever
handle 8* and extends so as to engage the piv-
oted catch lever 13, the lever being pivoted at

14 to the frame and provided with a portion-

projecting to the opposite side of the pivotal
point in position to be engaged by a cam toe
15. There may be provided at the point of
engagement a set screw 16 whereby the parts
may be adjusted. The cam toe 15 is mounted
on a rocking shaft 17 mcunted in suitable
bearings on the head and which extends toa
position near the end of the formers and ear-
ries tripping lever 18, which stands close to
the mandrel and near to the end of one of
the spring formers.

The machine shown is designed to form a
double cone shaped spring and is provided
with two formers A and B, one of which, A,
is mouuted upon the end of mandrel 6 and
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may be secured thereto by screw threads or:

in any suitable manner, the power being ap-
plied to the former A and the former B be-
ing driven by its connection with the former
A. Former A is provided with a longitudinal
recess adjacent to its end in which is mounted
a latch 19 pivoted at 20 and adapted to be
projected at its free end outside of the regu-
lar line of the former. Latch 19 is adapted
to engage a catch 21, which catch is formed
of a washer shaped ring provided with a pro-
jeeting ear, the ring adapted to lie in a circu-
lar recess in the end of the former and the
ear of the cateh being adapted to lie in the
same recess with lateh 19. The cateh 21 is
held in its normal position by spring button
¢2, which consists of a eylindrical shell hav-
ing one head and is adapted to be received
by a series of holes or pockets 23 provided on
the collar 24 on the mandrel and is operated
by a eoil spring 25. The button 22 engages
against the washer surface of the catch 21 and
operates to hold it normally in the position
shown in Fig. 3. The tripping lever 18 pro-
jects close to the collar 24 and adjacent to
the end of the former and so that when the
cateh 21 is thrown into the position shownin
Fig. 2 the projecting ear thereof will engage
and operate the tripping lever 18. On the
mandre! 6 there is also provided a gear 26,
which engages with a gear pinion 27 mounted
upon a shaft 28, the shaft being mounted in
snitable bearings on the head, and to this

‘shaft is attached a feeding serew or worm 29,

which is mounted at its outer end in the bear-
ing 30.

In the screw threaded groove in the feed-
ing serew 29 is adapted to engage a project-
ing finger 31 fixed in feeding carriage 32 (see
Fig. 13). The carriage 32 is mounted upon
ways 33 and 34, which ways are carried by
projecting arms 35 and 36 mounted on rock-
ing shaft 37 which shaft is mounted in suit-
able bearings at either end thereof on the
frame. On the carriage is mounted a suitable
eye through which the wire 38 is fed to the
machine to form the springs.

On the arm 36 carrying the feeding car-
riage ways is provided a stop 39 adapted to
engage a projection 40 onthe frame and limit
the movement of the carriage ways in one di-
rection, and in the projection 40 is provided
a set serew 41 for limiting the movement in
the opposite direction.

Upon one of the wire carriageways 34 is
provided a fixed collar 41 and a movable col-
lar 42. In the collar 41 is provided a pin,
which engages the movable stopper 43 within
a slotted opening in the end thereof, and in
collar 42 is provided a pin which is secured
in movable stopper 43 so that the collar and
stopper move together. Detween collar 42
and arm 35 of the carriage is provided a
spring 44 tensioned to throw the collar 42
from the arm 35. The stopper43 is provided

498,428

at one end with a thickened end 45 adapted
to be introduced between the arm 35 and fixed
stop 46 secured to the frame.

The former B is mounted on a formor car-
riage 47, which is moved in a direction to
bring the formers together by weight 48 and
cord passing over suitable pulleys and former
B is moved away from former A to allow the
spring to be removed from the formers by
treadle T attached to cord 49 connected
through suitable pulleys with the former car-
riage.

At O is shown a cutter for cutting the wire
after the spring is formed, which is operated
by a treadle not shown attached to rod 50.

X is a hand and balance wheel used in op-
erating the mandrel and on which the brake
M. operates.

The operation of the device is substantially
as follows: The formers being together in the
position shown and the carriage in its posi-
tion farthest to the left of the machine as
shown in Fig. 1, the wire 38 to be formed into
springs is passed through suitable openings
in the wire carriage and engaged under clasp
a of former B, and power being applied to
the pulleys 7 by means of a suitable belt or
otherwise, the operator grasps the handle 8°
and draws it toward the left, as shown in Fig.
1, which throws the clutch part 8 into en-
gagement with the arms 7* from the pulley 7
and puts the mandrel and formers into oper-
ation. As the formers rotate the wire feed-
ing carriage is moved along its ways 33 and
34 from the left toward to the right of Fig. 1
by reason of the pin 31 engaging in feeding
screw 29, When the carriage has made its
complete movement the pin 31 is run out of
the end of the groove of the feeding screw
and further travel of the carriage ceases. By
the pin running out of the feeding screw the
carriage ways are thrown or tilted backward
on the shaft 387, as a fuleram, and as it is so
thrown back the spring 44 on the lower car-
riageway throws the stopper 43 to the right
introducing the thick portion 45 thereof be-
tween the stop 46 and the arm 35, which pre-
vents the carriage being again moved into
position to throw the pin 31 into engage-
ment with the groove in the feeding screw,
At the time that the last convolution of the
spring goes onto the former the wire 38, of
which the spring isformed, becomes engaged
with the latch 19 projecting at the time
above the contonr of the former and de-
presses the sameinto its recessesin the former,
which movement, by reason of the inclined
end of the latch engaging on the backside
of the cateh 21 throws the catch from the po-
sition shown in Fig. 3 into that shown in
Pig. 2, and as it passes around in its revo-
lution the projecting ear thereof becomes en-
gaged with tripping lever 18 and moves the

gsame to rock shaft 17, which shaft by means .

of cam toe 15 operates the catch-lever 13 and
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throws catch 12 out of engagement with the
lever 8* (it having become engaged therewith
and secured at the time that clutech was
thrown into operation) and thelever 8* is.im-
mediately retracted by the spring 10 throw-
ing the cluteh out of operation and further
rotation of the former instantly ceases. The
spring is then severed from the wire by means
of the cutter C, the formmers are separated and
the spring removed after which they are al-
lowed to come together and the machine is
ready for the- formatlon of another spring.
The wire carriage is then moved fto its ex-

. treme left hand posmon and as it nearly com-
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pletes its movement in that direction the side
of the carriage becomesengaged with stopper
43 throwing it to the left against the tension
of the spring 44 and removing the thick end
45 thereof from between thearm 35 and stop
46, which permits the pin 81 on the carriage to
become engaged again with the feeding screw
and as the end of the wire is inserted under
the clasp a the clutch is again thrown into
engagement and the operations before de-
scribed are repeated.

It is often found advisable and necessary
to lengthen or shorten the amount of wire
used at the last formed end of the spring, and
to this end we provide a former which may
have several recesses for receiving the latch
19 and the projecting ear of the catch 21, as
shown in the dotted lines in Fig. 4, and there
is also provided in the collar 24 of the man-
drel a series of openings 23 so that the spring
button 22 may be moved around in position
to engage the washer portion of the cateh 21
adjacent to the projecting ear thereof and
hold it normally flat against the end of the
former.

It is evident that many modifications and
changes in and from the construction de-
scribed and other than those herein men-
tioned may be made without departing from
the equivalents of this construction.

What we claim as new, and desiretosecure
by Letters Patent, is—

1. In a spring forming machine the combi-
nation of & spring former, a feeding serew and
a wire feeding carriage mounted on movable

ways to adaptit to be thrown into and out of
engagement with the feeding smew, substan-
tlally as set forth.

2. The combination in a spring forming ma-
chine of a spring former, a feeding screw,
movable carriage ways parallel with thescrew
and a movable carriage on the ways adapted
to be thrown in and out of engagement with
the serew, substantially as set forth.

3. The combinationin a spring forming ma-
chine of a spring former, a feeding screw sub-
stantially parallel with the former, a feeding
carriage mounted on movable ways parallel
with the feeding serew and adapted to be
thrown into and out of engagement with the
feeding serew and a stopper adapted to be

engaged and operated by the carriage for hold-
ing the carriage and ways in position so that
the carriage can become engaged with the
feeding screw, substantially as set forth,

4. The combinationin a spring forming ma-
chine of a rotating spring former, a rotatmo
screw parallel with the former, a carriage
adapted toengage with thescrew and mounted
upon movable ways and a cateh or stopper
adapted to be engaged and operated by the
carriage on the ways and operating to hold
the carriage out of engagement with the feed-
ing serew, substantially as set forth.

5. The combinationin a spring forming ma-
chine of a former mounted on a mandrel, a
clutch for driving the mandrel a cateh for se-
curing the cluteh, a tripping lever conneect-
ing with the clutch cateh, a washer shaped
tmppmo catch located at the end of the former
and surrounding the mandrel and a latch for
operating the catch and projecting from a re-
cess in the former, substantially as set forth.

6. The combmatlon in aspring forming ma-
chine of aspring former mounted on the man-
drel, a recess in the former containing alatch,
a washel shaped tripping catch enﬂawed by
the latech and having an ear adapted to be
projected in posmon to engage the tripper,
substantially as set forth,

7. The combination in aspring forming ma-
chine of a spring former, a latch located in
the former and adapted to be engaged by the
wire forming the spring on the forlner, a
washer shaped tripping catch contained in a
recess in the end of the former and adapted
toengagea tripping lever operatmw the cluteh
and duvmu the former and aspring for hold-
ing the tupmnw catech in its uounal position
and prejecting the latch, substantially as set
forth.

8. The combination in a spring forming ma-
chine of a spring former mounted on a shaft
a movable latch on the former adapted to be
engaged by the wire on the former,a catch lo-
cated in the end of the former and surround-
ing the shaft and provided with a projecting
ear adapted to be operated by the latech and
tripping mechanism operated by said trip-
ping catch and operating to arrest the move-
ment of the former, substantially as set forth.

9. The combination in a spring forming ma-
chine of a mandrel, a former mounted on the
mandrel, a projecting latch on the former, a
washer shaped tripping cateh provided with
projecting ear and surrounding the mandrel
and adapted to operate a,trlppmumechamsm
and arrest the movement of the former, and
a spiral spring lying in the plane of the man-
drel and engaging on the washer shaped cateh,
substantlally as set forth.

10. The combination in a spring forming
machine of a mandrel, a former mounted on
the mandrel, a latch piece pIOJeCtIDO‘ out of
the former, a washer shaped tripping catch
located in the end of the former and adapted
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to be engaged and operated by the latch and In witness whereof we haveaffixed our sig-
held in normal position by a coil spring and | natures in presence of two witnesses.

thimble projecting from a pocket in the eol- OSCAR 8. FOSTER.

lar of the mandrel and atripping mechanism WILLIAM S. FOSTER.
5 for arresting the movement of the former op- Witnesses:

erated by the tripping catch, substantially as RicH. A. GEORGE,

set forth. M. E. ROBINSON.




