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- Jo all whom it may concerm:

Be it known that I, LEE J. PENNOCK, a citi-

zen of the United States of America, residing

at Jamestown, in the county of Chautauqua | a

-5 and state of New York, have invented cer-
tain new and useful Improvementsin Spring-
Coiling Machines, of which the following isa
qpou{wahon reference being had ther (1111 to
the accompanying drawings.

My invention relates to improvements in
automatic spring-coiling machines in which
a traveling carriage ﬂireets the spring-wire to
the (301110.@11 f()l]]lll]“-hl()(ﬂ{b, upon which 1t 1s
colled and one end cut off and the spring re-
15 moved; and the objects of my ]mp_l_*cwemeni.

are to provide simple means for. regulating

the tension upon the wire; also, to provide an
irregular motion for the feed-carriage and

10

~ means for stopping the forming-blocks and
20 throwing off the finished spring, as herein-.

after described, and specifically set forth in
the elaims. I attain these objects by the con-
stroetion illustrated in the
drawings, in which—
25 . Iigure 1 1s a side view of a spring-coiling
| machine constructed in accordance with my
invention. IFig. 2isa horizontal section show-
g 1n plan the parts supported by the lower
half of the frame. I%ig. 3 is a longitudinal
3o vertical seetion oun line o & of Fig. 2, showing

the opposite side of the 'fmme and some of

the parts shown in IMig. IFig. 3* 18 a per-
spective view of the {*mn‘--—ahal’f Tetaining
spring-latch, and operating-rod. h 1. 4 18 an
35 end elevation of the machine. Fig. 5 is an
end view, on a larger secale, of the wire guide
and carriage. Iig. 6 1s an end view of the
mechanism for reversing the motion of the
shaft earrying the conical block. ¥ig. 7 is a
40 side view of the gears mounted locsely upon
the shaft of the conical blocks and the cluteh
in longitudinal section. Kig. 8 18 an end
view of one of said gears. TFig. 9 is a side
view of the cluteh-lever., Fig. 10 15 a side
45 view of the arm used in connection with a
single cone-block, the cone being shown 1n
section, Fig. 11 is a longitudinal section
and also transverse sections of the pair of
conical blocks and a perspective view of their

accompanying

. bearings on the frame A=

inner ends. Fig. 12 is an elevation of the
mechanism used to remove the furniture-
spring from the forming-blocks. Fig. 13 1s
v side view, in two positions, of the cone-
bloek’s stopping-dog and an end view of 1ts
spring-latch. Tfig. 14 is a side view and sec-
tion of the wire- leunp to regulate the ten-
sion thereon. Ifig. 15 ig a perspective view
of the small end (Jf the single cone shown 1n
Fig. 10,

In said drawings, A represents a frame hav-
ing legs to support it at the proper height,
fmd ddj.‘:’l(‘eilt to one edge of said frame is a

narrow vertical frm‘ne A* that carries the

shaft 16 of the spring- .[01*1111110 bhlock 26. This
shaft is alternately revolved in one direction
by the eear 1 to wind the spring and in the
opposn.e direction by the gear 2 to permit the
removal of the spring. These gears are

mounted loosely upon the shaft, ut are al-
ternately connected with :?L(‘luteh 25, adapted
to move longitudinally thereon, but united
therewith by a spline. 1o give motion to
the various parts of the nmehme the main
shaft 4 is mounted in suitable beﬂlll'] S upon
the top of theframe A. Itcarriesthe dln ing-
pulley 5 and the elliptical gear 6, that meshe%
with a similar ellipinical cear, 7, on a counter-
shaft, 3. The gears ( .mlfl 7 m:e preferably of
elliptical form, so as LO transmit to the form-
ing-blocks a SIOW motion atthe time the wire
is inserted into their clamp, so as to prevent
any strain or breakage of the wire, said ellip-
tical gears rotating only one revolution for a
half-spring or one revolution for a double-
cone spring. To rotate the spring-forming
blocks, so as to coll a spring, the shaft o car-
ries a gear, 8, that meshes with a gear, 9,
on a counter-shaft, 10, mounted in suitable
This shaft 10
has keved thereon a larger gear, 11, that
meshes with a pinion, 12, revolving on a stud,
13, projecting laterally from amn arm, 17,
and said pinion 12 has a sleeve that carries

the pinion 14, that gearswith the pinion 1 on

the shaft 16 of the spring-forming blocks.

The size of the gears and pinions above

stated is such that one-half of a revolution of
gear 8 gives six revolutions to the shaft 16.
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This is the smallest number of convolutions
generally given to furniture-springs; but to

produce a lm‘ﬂer number of revolutions the
arm 17 has its lower end pivoted on the shaft
10, and can be swung inwardly of the ma-
chine and a larger gear substituted for the
pinion 14. Ior this purpose the arm 17 has a
side extension that is slotted to receive a bolt

by which said arm is secured to the frame A~ =

at any suitable angle. |
1o reverse the motmu of the cone-shaft 16
by means of its gear 2, there is secured upon
the shaft 10 a gear, 1% that communicates
motion to a pinion, 19, Fig. 6, that meshes
with a pinion, 20, and the latter meshes with
the gear 2. These pintons 19 and 20 arc
mounted on studs projecting laterally from a
stationary brace having its 10W61" end mounted
on the shaft 10 and its upper end secured to
the frame A2
gagement with the gear 1 and start the ma-
ohme there 18 secur ed on the counter-shaft 3
a cam, 22, that receives the lower end of the
lever 23, that is pivoted to a standard at 24,
and the upper end of said lever has a fork
thebranches of which enter the groove in the
clutch. Said cluteh 25 has ywldmﬂ cluteh-
pins « IJIOJeCtlllﬂ from its end to enter re-
cesses O in the face of the gears1 and 2. The
pins a are supported by springs, and are thus
made yilelding, so that if they strike the face
of the gears and do not immediately enter the
perfomuons b they will yicld and not strain
the lever 23 or the cam 22. As above stated,
the clutch is connected 10 the shaft 16 by a

spline, on which it can slide; but the gears 1

and 2 revolve constantly in opposne direc-
tions upon sald shaft. The gear 1, when in
cluteh, is to start the coil; lmi gear 2 1s to re-
Verse Lhe motion of the (‘()]10-1)]0(‘]-..% just he-
fore the spring is cut.

The shaft 16 carries the cone 26; but -
outer cone, 27, is carried by an arm, 28,
length of which Is adjust able, and is PIvo
at 29 to the frame A?in & %li)t so that the
pivot 29 can always be vertie: ﬂ.]y over the
joint between the two cones even if said cones
are made either shorter or longer. Toremove
the spring formed on the cones, they are dis-
connected by means of the rod .JO plvoted at
one end to the arm 28 and at the 01 her end to
the upper end of a lever, 31, pivoted to an
arm, 52, of the frame, and said lever has its
]OWGI‘ end in eng ﬂﬂmnent with the cam 33
upon the shaft 3.

he
the
oted

The groove 18 8o formed in
said cam 33 that the arm 28 will remain swung
outwardly for a short amount of time Whlle
the spring is being removed. The cam 2

swings the lever 23, so that when the spring
18 ﬁlSt started 1t throws the clutch 25 ﬂﬂmn%
the gear 1 for six revolutions,
the size of gear 14,) and then it throws the
cluteh back agamst gear 2 for abouttwo revo-
lutions to unwind or take the recoil of the
spring, and then, the lower end of the lever 23
tollowing that portion of the cam equidistant

T aa—mae—e

To shift the cluteh 25 into en-

(accor dmn to-

395,511

from its two sides, the cluteh remailns equi-
distant or unclutched from either gear 1 or
2. 'The cone 20 is then stationar y “and the
cone 27 swung outwardly. The springisthen
cut and 1‘@11101?6(1 by means of the half-collar
a4, Iig. 12, attached to an arm, ¢, pivoted
to the frame at 35, said arm being pushed
laterally by a lever, 3G, pivoted to the frame
at 37, and said lever carries at its lower end
a roller, between which and the frame A? is

- forced the beveled upper end of the vertical

rod 33, This rod is elevated by the lever 39,
pivoted to a stud, d, on a bracket secured to
the frame. Said lewv has an adjustable
steel end, %, that is acted on by a finger, e, on
the revolving collar 40, mounted upon the
shaft 5 |

The cutter consists of a C%1¢111011::“11§ Jaw, 7,
secured to the frame, and the pivoted jaw f2,
having 1its upper end connected to a rod, I,
that ha% one end connected toa bell- Cl‘ﬂll]x
lever, If*, and the latter has a pendent rod,
41, that has its lower end ].1.inge<’:l to one end
of the horizontal lever 42, pivoted upon a
stud, 43, projecting from Lho frame, and the
oppogme end of said lever is pre ssed upon by
the end of the crank-arm 44, secured to the
shaft 3. As the grooves on the cones are
cloger together near their large ends, the
wire has to be fed faster at these points, and
consequently an irregular motion of the wire-
feed carriage is required. This motion is
given by a stationary templetf or cam, 45, se-
cured to a standard, ¢, on the side of the
frame, and against the 1rregular periphery of
said 1emplet or in the groove of said cam is
made to travel a roller, 46, on one end of the
rod 47. Said end of the rod is unit ed to onc
end of a link, ¢° having its opposite end piv-
ofed at ¢° to a disk, G, moumed on the shaft
G* that is continuously r'e\:oh ek by the gear
¢°, meshing with the gear ¢°® on the ,Shaft 3.
The Ol)[)OHlf(‘ end of the rod 47 1s pl\ oted to
the carriage 48, the latter having two legs
perforated at 1]1011* lower end to receive thtﬂ
ouide-rod 49. -The upper end of the carriage
has a horvizontal arm, /i, and a Tug, 7% on the
same side, through which passes a vertical
rod, 50 and in whieh it ean move up and
down an inch or two, according to the style
of spring to be made. This rod 50 carries be-
tween a collar thereon and a sleeve, i3, upon
1t also a ring having a pin on opposﬁe sides.
One of said pins /' ELCl‘: simply as a guide to
prevent the ring from 1‘01.&1111ﬂ upon the rod
50; but the opposite pin follows the curved
oroove /i’ in the guide-plate 51. The upper
end of the carriage is retained connected
with the plate 51 by means of a pin-and
roller pendent from the arm 7, extending lat-
erally from the carriage. The guide- pl&te o1
1s retained connected m., each end to the sup-
porting-bar 52 by bolts and nuts, by which it
can be adjusted both vmhcall; or horizon-
tally.

To the upper end of the vertical rod 30 is
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secured a bent arm, 1%, carrying at its upper

~end a steel plug, /Y, perforated for the pas-
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gages ¢

e being above the vollers w®

sage of the spring-wire, and alongside of said

plug is secured upon the arm 2° a head, /.8,

carrying three tension-rollers, said head hayv-
mg a cap with a serew, /Y, to press the jour-
nal-box of the uprer roller,m, down with said
roller upon the wire. |
To stop the revolution of the Slmﬁ CATLY -
ing the cone 26 at the proper time, when said
cone has made its back recoil, the shaft 16
carries a collar, 53, in the form of a cam, Kig.
13, having a portion of its periphery cnt away
to form a shoulder or stop, 7, with which en-
spring-dog, 54, pwufed to a p(ﬁnd(int
ln.._.,, ke, on the frame. While the spring is be-
ing wound the spring-dog 54 is held up out

of contact with the collar-cam 53 by a sliding

spring-latch, 55, horizontally suspended from
the frame. 'This latch is advanced by a spring
colled thereon and abutting at one end
against one of its hangers, and is retracted
by a horizontal rod, £ attached to its rear
end. The opposite end of said rod is pivoted
to the upper end of a lever, 56, by which the
fateh 1s retracted. This lever 56 is pivoted
to one of the posts of the frame at 57, and
has its lower end bent to be nearly in con-
tact with the side of the gear 8, that carries
on said side a lug, 8%, to come at the proper
time in contact with the lower end of the le-
ver o0 and move said lower end later ally.

‘When theshaft 16 revolves to wind the spring,

the spring-dog 54 will slide over the depre%ed
portion of the cam 53 until it reaches 1ts
cylindrical portion, and is elevated by the
httel su mmenﬂv for‘ the ond of ﬂw laﬁuch 55,
11.11{191‘ t]m %prmg 11_0;,,; and pel .t.mt ﬂm 1‘01‘..;11:'idn
of the cam 53.

The cone 26, secured to the shaft 16, has a
square socket, £, at one end, and at the other

end a large servew, £ having two prongs, [, to

enter tywo orooves in the screw {*in the end
of the l.()()s,«e cone 27, the latter cone heingfree
to revolve on a %11011. shaft, [, secured 0 the
arm 28, |

The coll or bundle of wire from which (he
springs are made is mounted on a spindle on
the rear side of the l]lddlll‘l{“‘ and passes there-
from through a slot, 59, in the frame of the
machine, and thence uml(_,. an arm, 62, to the
tension-rollers m 2 in the head 78,
and its shaft in
an ml]lmftlxlv hearing-block, m?, controlled by
a serew, /i, the position and curve of the arm
61 1‘0;.5;111&1..111;; the bend on the wire before it
reaches the tension-rollers. |

T'o form short or half springs, (xingle coni-
cal,) the arm 28 1s removed and a shorter arm,
65, substituted and sugpended. from a bolt
passing through a lower slot, 64, in the frame.
The lower end of said arm ]lﬂ% a steel pin, 63,
to push in a plunger, 66, w 1‘[]1111 the cone.
said plunger has a 1101:(3]1 , to receive the

end of the wire hefore the .‘ﬁpl ing 18 formed, |

the rolley |

& oear 7

and the pressure of the pin 65 against the

end of said plunger clamps the wire between
it and the end of the cone in a groove formed
therein, and the same pressure causes the
end of the wire to hecome bent in line with
the axis of the cone, and the latter is then re-
volved. ‘When the spring is completed, the

arm 63 swings back and the spring p within
75

the cone pu shes the plunger out and releases
the spring. The opposite end 1s then cut

‘and the spring removed by the half-collar 54,
as heretofore deseribed for the double- c—one-
Spring.

Having now fully deseribed my invention,
I (*ldi n— |
The combination of
_EUPIIHJI o blocks, the wire-carriage, its operat-
ing-cam, connecting-rod 47, link ¢~ and disk

Gr, substantially as and for the purpose set -

forth.

T'he combination of the conical-spring-
forming blocks and their shatt 16, the gear 1,
having perforations in its side, and c¢luteh
25, having spring cluteh-pins, with the pin-
ions 12 and 13 upon a stud, the gear 11 and
pinion 9 upon one shaft, Ml{l the gear 3 111)011
the counter-shatt 3, with the elutch-lever 23
and cam 22, whereby the coiling of the spring
is started, substanfially as deseribed.

3. The combination of the conical-spring-
forming blocks and their shaft 16, the gear E.,,
hm*mn recesses in its side, .ﬂnd e]nteh 25,
]1&'\’11151 spring cluteh-pins, with the 1)1111011%
19 20, and gear 18, whereby a back motion is
ogiven 1o Lhe for mmﬂ-bloelm substantially as
desemb 3.

4, The combination of the cspl'mﬂ-—fm ming
blocks with the eutters 7 7° the horizontal
rod F, bell-crank I7%, the vertical rod 41, piv-
oted lever 42, and rm*olwnn collar- mm 40,
aﬂhammmlh 39 deseribed.

The combination of the spring-forming
liz«lo(:lm,, their shaft, and collar-cam 525, the
spring-dog 54, and spring-lateh 55, with a rod
secured to said lateh, the pivoted vertical le-
ver 56, and gear 8, having a lug, 8%, on the
sidle thereof, whereby the forming-blocks m'*
stopped in proper loecation, 11]1@‘&%1*11&?1]]5
deam‘*ibed |

The combination of the spring-forming
Mm*lm and their shaft, the halt collar 5% on
one side of said eone, -1.11{.}. pivoted arm ¢, car-
rying said collar, the pivoted lever 36, tie
ver 1<u11 rod 35, ]1.;1\ ing a wedge-shaped IIDPE‘I‘

end, the piv 01911 lever 39, and revolving arm

E, whereby the spring formed on the cone-
block is removed, substantially as deseribed.
7. The combination of the spring-forming

1;}1_()G]~._<_~,, the arm 28, (mwmﬂ- one of them, the
connecting-rod 30, 10?01 , and cam 35, Sul)-
st rL]ﬂirlL m a8 and [01 ﬂle pmpow described.

The combination of the spring-forming
bloeh% the gears 1 and 2, the cluteh between
them, 11% 0111130]1—»19\*@1" Lhe cears 14, 12,11, 9
and Q fmd cam 22 on %haﬂ; 3, the elhpti(:al
on said shaft, and the ellipt-ica.l gear

it

{ the conical-spring-
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G on the main shaft, substantially as and for | Intestimony whereof I affix my signature in
the purpose described. | presence of two witnesses. |
9. The combination of two spring-forming | | o | |
blocks, one of which has its inner end pro- LEE J. PENNOCK.
vided with a serew having two prongs and. | .
the other with two grooves, and a solid cen- Withesses: ]
tral portion between said two grooves, sub- D. D. WOODFORD,
stantially as and for the purpose deseribed. A. D. FALCOXNER.




	Drawings
	Front Page
	Specification
	Claims

