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No. 7'71,549.

Patented October 4, 1904.

UNITED STATES PATENT OFFICE.

ROBERT S. HILL, OF DETROIT, MICHIGAN.

- SPRING-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 771,549, Cated Getober 4, 1904,

Application filed December 11, 1803, Serial No. 184,752,

(No model,)

To all whom it may concern. -

Be 1t known that I, RoserT S. HILL, a citi-
zen ot the United btdtes residing at Detmlt
in the county of W.:Wne State of MlChlG‘&ﬂ

haveinvented certain new and useful Improve—'

ments in Spring-Making Machines: and I do
declare the following to be a full, cle&r and

exact description of the invention, such as will

enable others skilled in the art to which 1t ap-

pertains to make and use the same, reference
being had to the accompanying drawings, and
t0 the ficures of reference marked thereon

‘which form a part of this Speclhcatlon

Thisinvention relates to spring-making ma-
chines; and 1t consists in the construction and
arrangement of parts hereinafter fullv set,
forth, and pointed out particularly in the

- claims.

The primary object of the invention is to
produce a machine of the character deseribed
wherein the arrangement is such as to facili-
tate the manufacture of coiled springs in a
manner to enable a greater number of springs
to be manufactured. in a single machine with-
outa cor respondmﬂ* Increase in the cost of pro-
duction.

A further object is to provide 1mproved
means for feeding the heated bar to the man-
drel and qmchly 1eturmnﬂ the feeding-car-
riage.

A further object 1s to pI‘OVIdB improved
means for regulating the speed of the feeding-
carriage.

A further obJect 1s to provide 1mproved
means for dogging the bar to the mandrel and
for discharging the spring from the mandrel
and restoring the mandl el to 1ts normal POSI-
tion. |

The above objects are attained by the struc-
tureillustrated in the accompanymo‘ drawings,
in which—

Kigure 1 is a side elevation of a machine em-

bodying my invention. Fig. 2 is a plan view
thereof. Fig. 3isanend elevatmn of the ma-
chine.

mentary detall of the operative levers and

cluteh devices whlch control the reciprocatory
movement of the mandrel and driving-shaft.
If1g. 5 18 a detail, partly in section, of the
5 odriving

-gear and clutch mechanism which con-

'clutoh

Fig. 1is a perspective view, in frag-

allow of its longitudinal movement there-

trols the reciprocatory movement of the man-
drel. Fig. 6 is an elevation of the curved
wedge - sha ed finger which controls said
Flcr 7 1s a detail showing the man-
drel in section and the rotary head in cleva-
tion which carries said mandrel, as well as the

dog upon said head adapted to clwmp or pinch
the end of the bar to the mandrel, and also
showing the stop against which the end of the
bar is thl ust. Flfr 8 1s a view, partly in sec-

tion, looking at the opposlte hce of sald ro--

showing the threaded ring thereon
00t adapted to bear upon a short

tarv head, s
carrying a.-

curved arm to turn the rock-shaft and actn-

ate said dog. Fig. 9 is a longitudinal section
through Szud rotary y head and its bearing. Fig.
10 1s a transverse section through the upper

portion of the machine as on line 10 10 of

Kig. 2. Fig. 11 is a detail of the train of

gears throﬂgh the medium of which the feed-

screw 1s driven. Fig. 12 is an enlarged sec-

tional view throucrh the teeding - carriage,

showing the split nut which engages the feed-—
SCTewW and the means of separ dtmcr the halves
of sald nut to free it therefrom. Ko, 13 1s

‘an elevation of the disk having eccentl ic slots

therein and through the a1t1a,l rotation of
which the two halve% of Bhe spht nut 1n the
carriage are actuated. Fig. 14 is a transverse
section as on line 14 14 of FIO 2. HKig. 15 is
a plan view in detail of the operative parts
for controlling one of the clutches, as herein-
after explamed

Referring to the Characters of reference, 1
designates tfle frame of the machine. Whlch
may be constructed in any suitable manner.
Journaled In eccentric bearings 2, embraced

| by the boxes 3, is the drlvlno-cdmtt 4, carry-

Ing an ordmary belt- -pulley 5, through the me-
dmm of which said shaft is dri 1ven. Ifixed on
the shaft 4 are the small peripherally-grooved
friction-pulleys 6, which are deprted to be
brought into peripheral contact with the laroe
perlpherally-ﬂ'rooved friction-pulleys 7, made

fast to the large tubular shaft 8, which is sup-

ported at its opposite ends in the bearings 9.
Passing through the tubular or hollow shaft

8 18 a Second shaft 10, which 1s keyed or
splined to said tubular shatt In a manner to
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through, yet causing it to rotate therewith,
as shown 1n Ifg. 14.
10 isserewed into a rotary head 11, supported
in a suitable bearing 12, in which 1t 1s adapt-
ed to rotate and which 1s provided with a sur-

temperature of said bearing caused by the
presence of the heated bar from which the
spring is formed. Secrewing into the oppo-
site face of the rotary head 11 to that in which
the shaft 10 enters 1s a mandrel 15, which 1s
fixed to and turns with said bead and 1s sup-
ported at 1ts outer end 1n a socket-bearing 16.
This mandrel is driven through the rotation
of the shatt 10, and upon 1t the bar is wound
in the operation of forming the spring. The
end of the heated bar from which the Spring
is formed is clamped to the mandrel thr ough
the operation of the dog 17, which is fixed to
one end of the roclk-shaft 18, journaled in and
passing through the rotary head 11. On the
opposite end of said shaft is a short curved
arm 19. Theinner end of the rotary head 11
1s threaded, as at 20, and screwing thereon
1s a tapped ring 21, having in a portion of 1ts
periphery a plurality of apertures or sockets
292, 1n which may be seated the end of an oper-
ative lever 23, whereby said ring may be
turned upon said threads. Fixed to the sice
of said ring is a foot 24, which as said ring 1s
turned 1n one direction will engage the free

end of the curved arm 19 and tm ce 1t down-.

wardly, thereby rocking the shaft 18 and
causing the end of the doa 17 to clamp the end
of the bar from which the spring 1s formec
onto the mandrel, as shown in Fig. 7, there
being upon the face of the rotary head 11 a

il

stop 25, which regulates the cdistance which

the bar may be shoved into the machine. The
operation of turning the threaded ring 21 to
rock the shaft 18 screws said ring o T of the
head 11 and causes 1t to crowd against the arm
19, thereby locking said arm against move-
ment and holding the shaft 18 from rotation,
whereby the dog 17 when once set 1s main-
tained in place until said shaft 1s released.
After the bar has been clamped to the man-
drel through the operation of the dog 17 the
spring 18 formed by the rotation ot the man-
drel, which winds the bar thereon, as shown
at 20.
mandrel so that the coils of the spring shall
be auniform distance apart, there is employed
a feed-screw 27, formed upon onec end of the
counter-shaft 28, journaled 1in suitable bear-
ings in tne frame and driven from a train of
oears from the hollow shaft 8, said train com-
prising the gear- 29 upon said hollow shaft
and the gear 30, with which it meshes and
which carries a pinion 31, that in turn meshes
with the gear 32, interposed between said
pinlon and the gear 33 upon the counter-shatt

- 928, as shown more clearly in Ifig. 11, whereby

65

the shaft 28 is driven to revolve the screw 27 at
any desired rate of speed. The bar which 1s

The inner end of shaft

To provide for feeding the bar to the |

V71,545

fed 1nto the machine is supported on a suit-
able carriage comprising a suitable frame 34,
through the sides of which passes the screw

927, the inwardly-projecting ends of said side

pieces being mounted to slide upon the rods
35 parallel with said screw. Within the
frame of the carriage is a split nut 36, whose
movable parts are adapted to embrace said
screw and cause the carriage to travel longi-
tudinally thereof as said screw revolves.
Upon the upper portion of the carriage 1s a
ouide 37, in which the bar is adapted to lie
as 1t feeds into the machine. The movement
imparted to the carriage by the operation of
the screw carries the bar longitudinally as it
winds onto the mandrel, thereby forming the
spring in a manner to space the coils thereot
a predetermined distance apart. The feed of
the screw may be varied by changing the size
of the gear 33 upon the shaft 28. To ACCOI-
modate this change in the gear 33, the inter-
posed gear 32 is mounted on a support 38,
having a slot 39 therein, which receives the
stub-shaft 40, upon which said gear 1s jour-
naled, and allows of a vertical adjustment of
said gear or its removal and replacement by
a gear of different size, accordingly as the
conditions require. A slow movement of the
serew 27 will cause the coils of the spring to
be formed close together, while a rapid move-
ment of sald screw will cause the spring to be
wound with open coils, as will be well under-
stoodl.

To prevent the spring having a straight
end portion when coiled completely onto the
mandrel, there is provided a former 41, hav-
ing an inwardly-projecting end 42, provided
with a face curved concentric with the man-
drel and adapted to receive the end of the bar
and form it to the contour of the mandrel as
it coils thereon, as clearly shown in Iig. 10.

‘This former is mounted in a carriage 43,

adapted to slide longitudinally of the frame,
so that it may be properly positioned for any
lenoth of spring, and said former 1s trans-
versely adjustable of said carriage by means
of the bolt 44, which passes through the slot
45 therein, whereby it may be adjusted to ac-
commodate a bar of any diameter. A screw
46 engaging the rear end of said former pro-
vides for the transverse movement thereof.
After the spring has been formed upon the
mandrel it 1s necessary to shift ‘the mandrel
longitudinally in order to strip the spring
therefrom. This shifting of the mandrel is
accomplished through the longitudinal move-
ment of the shaft 10, which carries with it
the head 11, to which said mandrelisattached,

] C

75

30

Q0

95

TOO

105

110

115

120

said shaft 10 moving through the tubular or

hollow shaft 8, as shown by dotted lines in
Fig. 1. 1'o move the shaft 10 longitudinally,
a hifurcated lever 47 is employed, which is
fulerumed at 48 to the frame and whose fork
sides 49 are slotted, as shown at 50, to receive
the pins 51, projecting from opposite sides of
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the collar 52, which is seated in a peripheral | as follows: The spring having been wound 65
channel in said shaft and is embraced by the | upon the mandrel and it being desired to re-
sides of said fork, as shown in Figs. 1 and 2. | tract the mandrel in order to strip the spring
This lever is actuated to shift the shaft 10 | therefrom the lever 78 is actuated to rotate

5 longitudinally by means of the cables 53 and | the rod 77 and cause the arm 76 to swing
o4, of which 53 winds onto a drum 55, keyed | against the spring-catch 75 and release the 7o
to the shaft 56. Contiguous to the drum 55 | stem 72 of the curved wedge-shaped finger 71,
and also keyed to the shaft 56 is a clutch-col- | when the spring 81, (see Fig. 6,) attached to
lar 57, having a peripheral channel 58 therein | said finger, will withdraw it from the periph-

to and having a transverse channel crossing said | eral channel 58 of the clutch-collar, allowing

~peripheral channel, in whichisseated the slide- | the slide-bolt by the action of the spring 60 to 75
bolt 59, backed by a coiled spring 60 and | move longitudinally and enter the socket or
having a notch 61 therein (see Fig. 5) corre- | keeper 63 in the hub of the gear 62 to lock
sponding with the peripheral channel 58 insaid | said collar to said gear and cause the shaft 56

I5 collar. Loose upon the shaft 56 is a beveled | to rotate, thereby rotating the drum 55 and
gear 62, having in the hub thereof a socket | winding the cable 53 thereon. As the cable 8o
63, which forms a keeper for the end of the | winds upon the drum the lever 47 is drawn
slide-bolt 59, when said parts are brought | upon, so as to move it upon its fulecrum and
into position to register, and said bolt is re- | shift the shaft 10 longitudinally. By the same

20 Jeased to enable the spring 60 to force it into | operation of the rod 77 which places the clutch
the keeper in said hub, in which position of | in operation a second arm 32, carrled by said o5

- parts the drum 55 will be turned by said gear | rod and pivoted to the lower end of a verti-
so as to wind the cable 53 thereon and actuat- | cally-movablestripper 83, will raise sald strip-
ing the lever 47 to retract the mandrel and | per so as to project the upper end thereof

25 discharge the spring therefrom.. The gear | against the mandrel and in the path of the
62 1s driven through the medium of a beveled | spring thereon, so that as the mandrel is re- go
gear 64 on the shaft 65, in turn driven by a | tracted the spring will be stripped therefrom.
belt 66, running on the pulley 67 thereon, | Simultaneous with the operation which places
sald belt leading from the pulley 68 on the | the clutch in engagement and projects the

30 driving -shaft 4. Also mounted upon the | stripper a short crank-arm 84 on the rotary
shaft 65 is a beveled gear 69, adapted to drive | rod 77 is actuated to operatea pivoted link 85, 95
the drum 70 to wind the cable 54 thereon and | which is connected with a vertically-movable
restore the lever 47 and shaft 10 to their | locking-bar 86, whose upper end normally lies
normal position In a manner hereinafter ex- | ina peripheral channel 87 (see dotted lines in

35 plained. - . Fig 1) in the shaft 10 and withdraws the end

' During the operation of the machine in | of said bar from said channel, so as to release 100
forming the spring the drum 55 remains sta- | said shaft and allow it to move longitudinally.
tionary, owing to the fact that the gear 62 is | The movement of the lever 47 due to the wind-
loose upon the shaft and the slide-bolt 59, | ing of the cable 53 upon its drum is automat-

4© which locks the collar 57 to the hub of said | ically arrested at the proper time by means of
gear, 1s held from engagement in the socket | the buffer-plate 88, which is mounted uponsaicd Ic5
63 1n said hub by the curved wedge-shaped | lever and iscarried by the movement thereof

finger 71, formed on the vertical stem 72, | against the projecting end of the rod 89, suit-
which is fulerumed at 73 in position to cause | ably supportedin hangers90and having there-

45 said finger to normally lie in the peripheral | on, between said hangers, a coiled spring 91.
channel 58 of said collar, so as to engage the | As the plate 88 engages said rod it is moved 110
notch 61 in the slide-bolt 59 and move said | longitudinally to carry it against the stem 72
bolt longitudinally against the action of the | of the curved wedge-shaped finger 71, where-
spring 60, so as to withdraw its outer end | by said stem is moved upon its pivot to SWINg

- 59 from the socket in the hub of the gear 62, | said finger into the channel 58 of the clutch- |
the stem of the curved wedge-shaped finger | collar, thereby causing said finger to engage 115
being held 1n this position by the engaging | and retract the slide-bolt 59 from the keeper in
shoulder 74 on the spring-catch 75. The fin- | the hub of the gear-wheel 62, when the rotation
ger 71 is withdrawn from the channel of the | of the drum 55 will be arrested, stopping the

55 clutch-collar to enable said collar to become | movement of the lever 47. As the stem 72 of
locked to the hub of said gear 62 by means | the curved wedge-shaped finger is moved by 120
of adependingarm 76, fast to therotatablerod | the rod 89 into the position just described it is
7,whichissuitablysupported in the frameand | locked in said position by the spring-catch 75
operated through the medium of the lever 78, | and retained by said catch until released, as be-

60 connected, by means of the plvoted bar 79, | foredescribed. The spring 91 upon the rod 89
with the crank 80 on said rod, through the | serves to return said rod after an operation. 125
operation of which said rod may be rotated. | After the spring has been stripped from the

The operation of the parts just described | mandrel, as above deseribed, it is necessary to

and shown more clearly in Figs. 4, 5, and 6 is I restore the mandrel to its normal position by
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a return movement of the lever4y. This re-
turn movement of said lever 1s accomplished
through the winding of the cable 54 upon the
drum 70 driven by the beveled oear 69, mesh-
ing with a like gear 92, connected with said
drum by a clutch device exactly ke thatshown
in Figs. 4, 5, and 6, the description of which
need not be repeated, said cluteh being actu-
ated by a curved wedge-shaped finger 93 (see
Fig. 3 and dotted lines in Fig. 1) upon the
lower end of the pivot-stem 94, which 1s held
1n the locked position by the spring-catch 95
(%ee Fig. 15) engaging the stem 94 of said
The spring-catch 95 is
actuated to release said stem and allow the
spring 96 to withdraw the wedge-shaped {in-

ger 93 and set the cluteh by means of a cam-

disk 97 upon the end of the rotary rod 98,
suitably supported in the frame and actuated
by the lever 99, through the operation of
which the clutch may be set to cause a rota-
tion of the dram 70, whereby the cable 54 is
wound thereon and the lever 47 1s returned

to slide the shaft 10 longitudinally and re-

store the mandrel to 1ts working position.
When said lever shall have reached the limit
of 1ts return movement, the end 100 of the
plate 88 will engage one end of the rod 101,
mounted to slide In the nangers 102 and
aaapted to engage the stem 94 of the wedge-
shaped finger 93 and move said stem upon its
pivot, retracting said finger to disengage the
clutech and stop the rotation of the drum 70.
Upon the rod 101 1s a compression-spring
103, adapted to restore said rod for a suc-
ceecding operation, when the lever 47 moves
1n the opposite direction and carries the plate
88 tfrom the end of said rod. The rotation of
the hollow shaft 8, which drives the mandrel
through the longitudinally-movable shaft 10,
sliding within said
as before described, through the medium of
the friction-rollers 6 and 7. These rollers are
brought into engagement and carried from
engagement by the operation of the eccentric
bear'mms 92, (see Fig. 3.) from which depends
a yohe-shaped frame 104, to which 1s swiv-
cled at 105 the shaft 106, passing transversely
of the frame and having a screw 107 at one
end which turns in a threaded oscillating box
108, as shown in Fig. 2. Upon the end o

said shaft is a hand-wheel 109, by means of
which the shaft may be turned to cause it to
travel through the box 108 and swing the voke
to bring the friction-rollers into peripheral
contact 1‘01‘ operating the machine or moves
sald rollers apart to stop the machine, as will
be well understood. As before stated, there
1s a split nut 36 inthe carriage 34, that travels

upon the screw 27 in feeding the bar into the
machine. It 1s necessary after the carriage
has reached the limit of 1ts movement in com-
pleting the operation of forming the spring

hollow shaft, is controlled.

"V'71,549

operation. In order to free the nut in the
carriage from the screw 27, said nut is made
in two parts, and said parts are acdapted to be
separated to disengage their threads from the
screw by means of a rotary disk 110, having
the eccentric slots 111 therein adapted to re-
ceive the pins 112, projecting from the halves
of said nut. The plate 110 is rotatably sup-
ported upon the central pin 113, which 1s jour-
naled in a supporting-plate 114 and to the
projecting end of which is attached the lever
115. Inthesupporting-plate 114 are the slots
116 to accommuodate the movement of the pins
112. By rotating said disk through the lever
115 so as to bring the pins to the outer ex-
tremities of the eccentric slots 111 the halves
of the split nut will be separated to free them
from the screw, enabling the carriage to be
moved back to the starting-point upon the
cguide-rods 35, when by moving said lever in
the opposite direction the halves of the nut
are caused to again embrace the threads of
the screw. |

Having thus fully set forth my invention,
what T claim as new, and desire to secure by
Letters Patent, 15—

1. In a rmchlne for II]‘LLIIIG springs, the
combination of the rotary tubuhr shaft and
means for driving it, of the second shaft longi-
tudinally movable within the tubular shaft and
rotatable therewith, a mandrel carried by and
rotating with the second shatt upon which
the spring may be formed, a carriage longitu-
dinally movable only for guiding the spring
to the mandrel, means for automatically mov-
1ng the carriage as the spring-bar feeds there-
from, and means for reciprocating longitudi-
nally the shaft carrying the mandrel.

9. In a machine for making coiled springs,
the combination of the rotary and longitudli-
nally-movable shaft, the mandrel movable lon-
oltudinally with said shattand rotatable there-
with, a lever for reciprocating said shaft lon-
oltudinally, means for automatically actuat-
ing said lever in opposite directions, a mov-
able carriage at the side of the mandrel for
directing the spring-bar thereon, and means
for automatically moving said carriage.

3. In a machine for making springs, the
combination with the rotary shatt and means
for driving it, of the mandrel rotatable with
said shaft, a movable carriage for directing
the spring-bar onto the mandrel, means for
regulating the speed of said movable car-
riage, a former adjacent to the mandrel hav-
ing a working face concentric therewith, said
former being adjustable longitudinally of the
mandre]l and transversally thereof.

4. In a machine for making springs, the
combination with the rotary shaft, of the man-
drel connected to and rotatable therewith,
means for clamping the end of the bar to the
mandrel, a movable carriage for feeding the

that it be quickly returned for a succeeding | bar to the machine, a rotary screw for driv-
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ing sald carriage, a split nut in the carriage
through which said screw passes, and means
for actuating the parts of said nut to disen-
gage them from said screw and bring them
into engagement therewith.

5. In a machine for making coiled springs,
the combination with the rotary shaft and

means for rotating it, of the mandrel driven

by said shaft, a movable carriage for guiding
the bar to the mandrel, a rotary screw for
driving said carriage, a split nut in the car-
riage engaging said screw, a rotary disk on
the carriage having eccentric slots, and pins
projecting from the parts of said nut into the
slots of said disk.

6. In a machine for making coiled springs,
the combination with the rotary shaft and
means for driving it, of a rotary head carried
by said shaft supported in a suitable bearing,
a mandrel projecting from said head in axial
alinement with said shaft, a rock-shaft jour-
naled in the head carrying at one end a clamp-
ig-dog adapted to clamp the spring-bar to
the mandrel, a curved arm upon the oppo-

site end of said rock-shaft, a ring rotatable

upon said head having a foot adapted to en-
gage said arm to rock the shaft and actuate
sald dog. : |

7. In a machine for making coiled springs,
the combination with the tubular shaft and
means for rotating it, of the shaft longitudi-
nally movable through said tubular shaft, and
rotatable therewith, an annular head upon the
end of said longitudinally-movable shaft, a
mandrel projecting from said head, a clamp-
ing-dog upon said head adjacent to said man-
drel, means for actuating said dog to clamp
the spring-bar, a carriage for directing the
bar to the mandrel, and means for automat-

O

1cally moving said carriage to feed the bar
into the machine.

8. Inamachine for making coiled springs,
the combination with the rotatable and lon-
gitudinally-movable shaft, a mandrel attached
to said shaft to rotate and movable therewith,
means for automatically feeding the spring-

bar to the mandrel, a lever for moving said

shaft and mandrel longitudinally, means for
actuating said lever to slide said shaft in one
direction, and means for actuating said lever
to return said shaft.

9. In a machine for making coiled springs,
the combination with the rotatable and lon-
gitudinally-moving mandrel, of means for au-
tomatically feeding the bar to the mandrel, a

lever for moving ‘the mandrel longitudinally,

means operating automatically for moving
sald lever in opposite directions and means
for automatically arresting the movement of
sald lever at the limit of its travel in both di-
rections.

10. Inamachine for making coiled springs,
the combination with the rotary and longitu-
dinally-moving mandrel, of means for auto-
matically feeding the spring-bar to the man-
drel, means for shifting the mandrel longitu-
dinally, means for locking the mandrel against
longitudinal movement, and means operating
in conjunction with the mandrel - shifting
means for unlocking the mandrel to allow it
to move longitudinally and simultaneously
strip the spring therefrom. |

In testimony whereof 1 sign this specifica-
tlon 1n the presence of two witnesses.

ROBERT S. HILL.

Witnesses:
K. S. WHEELER,
I. G. HowLETT.
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