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UNITED STATES

CHRISTOPHER M. SPENCER, OF WINDSOR, ASSIGNOR OF ONE-HALF
OF HARTFORD, CONNECTICUT.

ARTHUR H. EDDY,

Patent OFFICE.

TO

SCREW-MACHINE.

SPECIFICATION forming part of Letters Patent No. 447,017, dated February 24,1891.
Application filed September 26,1890, Seri‘al No. 366,183, (o model.)

To all whom it may concern:

Be it known that I, CHRISTOPHER M. SPEN-
CER, a citizen of the Umted States, residing at
Windsor, in the county of Iartford and State

-of Connectleut have invented certain new

and u%efulImpl ovements in Screw-Machines,
of which the following is a specification.
My invention 1elates to improvements in
machines for making screws automatically;
and the objects of my improvement are to

- make serews directly from a coil of wire, to

simplify the construction of the machine, and
0 increase its efficiency, especially with ref-
erence to requiring but httle attention from
an attendant, and to rapidity of producing

_SCrews.

In the accompanying drawings, Figure 1 is
a perspective view of my machmp FW 21s
a front elevation of the same. Fig. 3isarear
elevatlion thereof with parts of the bed sec-
tioned and broken away. Fig. 4 is a vertical
section of the bed and shaft on line = « of
Tig. 2, the parts on the left of said line being
shown in side elevation. Tigs. 5 and ¢ are
developed plan views of two cam - wheels,
is an enlarged plan view of one end of
+he machme I‘xo 8isa vertical section on
line y y of Fig. 7. Fig. 9 is a detached front
elevation showmu" a portlon of the feed, the
same being on a stlll larger scale. Fig. 10 is
a vertical seetlon online z z of Fig. 9. Flo 11
is a pern spectlve view of supplemental v car-
riage. Iig. 12 is a perspective view of one
of the bOXGb or bearings for the shafts of the
feed-rollers. .Fig. 13 is a partial central ver-
tical section and partial elevation illustrat-
ing more particularly the head of the lower
lathe- -spindle and its connections. Fig. 14 is
a transverse vertical section of said head on
the line w w of Fig. 13, Fig. 15 is an end
view of thesame Wlth the Lool -carriage moved
into a different position. Fig. 161is a plan
view of said head with-the tool -carriage In
the same position as in Fig. 14. - Fig. 17 is a
detached plan view of a portion of said head;
and Fig. 18 is a front elevation with parts
bloken away of portions of the lathe-spindles
in a modified form, said figure being on the

same scale as Figs. 7 and 8.

A designates the bed or table, upon which
the uprights B B, that support the second

bed C, are mounted. In guitable bearings in
the uprights B B the cam-shaft D is sup-
ported, said shaft bearing cam-wheels I& I!
and cam G. The shaft is driven by means of
the pulley I and connecting back-gearing 18,
the same as that on an ordinary engine-lathe,
which is too well known to be described.
One end of the bed C (the left-hand end in
Fig. 2) is provided with ways, within which
the principal carriage 19 reciprocates from
right to left. A friction-roller 69 is mounted
on a stud on the lower side of said carriage
for being engaged by the cams of the cam-
wheel E. The inner end of said prineipal
carriage has rigidly connected to it an up-
right 20, the same being provided with verti-
cal ways, (shown most clearly in plan view,
Fig. 7,) within which ways is a vertical slide
21, having a pin 36, that rests upon the edge
of the cam G. A supplementary carriage @
is rigidly connected to said slide, so that it
has an up-and-down movement independeént
of the prineipal earriage, while at the same
time it moves horizontally with said carriage.
To the rear side of the supplementary car-
riage I attach straightening-rollers 22 23, the
same being grooved at their periphery and
mounted on suitable shafts, with the axis of
the upper rollers in different vertical planes
from that of the lower ohes, the rollers being
set ‘near enough to each other so that a wire
b, passing between them, will be straightened.
Different sizes of rollers may be applied for
different sizes of wire. By the side of these
straightening-rollers the feed-rollers 24 are
mounted. These rollers are mounted on suit-
able shafts 25 and held upon the shafts by
nuts 70. The shafts aie received in boxes or
bearings 26, which have ledges or flanges: 27
at one end for sliding in the vertical ways 28,
Irigs. 10 and 11, of the supplementary carriage
a. These boxes are securéd within their car-
riage by nuts 29, while the shafts are secured
within their boxes by nuts 30. The shaft for
the upper voller has rigidly secured to it a
ratchet-wheel 81 and loosely secured, so as to
oscillate thereon, a lever 32, 'This lever has
mounted upon it a pawl 67 for engaging the
ratchet-wheel 31 and a spring 68 (see Fig. 9)
for pressing the pawl against said wheel, all
of any ordinary construction.
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mentary carriage o is provided with set-screws
53 for bearing upon the boxes 26 and adjust-
ing the feed-rollers toward each other and
hotding them in place when adjusted, the
nuts 29 being loosened prior to adjustment
and rvetightened afteradjustment. The outer
end of the lever 32 is or may be slotted lon-
gitudinally for purposes of adjustment, and
within said slot the upper end of the link 54
is secured, while its lower end is pivotally
connected {o the bed C. The connection of
the upper end of the link with the lever 32,
when adjustable therein, may be that of the
ordinary slot-and-bolt connection—too com-
mon in all classes of machinery to require a
detailed description. If desired, the bed C
may be provided with several screw-holes, as
shown at 35 in Fig. 2, for pivotally connecting
the lower end of this link at different points.
The opposite end of the bed C is provided
with uprights 37, which may be cast integral
with said bed. Within these uprights there
is aseries of spindles 388, 39, and 40, the same
bearing at their inner ends any desired tool.
As shown, the upper one is provided with a
cutter-head 41 for carrying turning-tools for
turning down the body of the secrew. The
middle spindle 39 is provided with a head 42,
carrying athreading-die, and the lower spin-
dle 40 with a head 43, that carries a tool for
turning off the head of the screw and -an-
other for cutting the screw from the wire or
stock. The heads 41 and 42 are or may be
of any ordinary construction, and hence re-
quire no detailed description. Insome cases
the lower spindle 40 may be provided with a
head and cutting-tool of ordinary construec-
tion; but when it is provided with a head
having a tool for turning the screw-head and
another for cutting off the stockit is made as
follows: The head 43 is best illustrated in
Figs. 13 to 17. It is slotted longitudinally on
its under side for the receptionof thesliding
cam 44, as shown most clearly in Fig. 15, and
it is slotted transversely on its upper side
to receive the sliding tool-carriage 45. Said
sliding tool-earriage is provided with a cut-
ting-tool 47 on the upper side of its centerand
at its opposite end with a cutting-off tool 48
on the reverse sideof its center. The sliding
cam 44 is provided with an oblique slot 49,
whose edges form the cams, and through
which slot a serew 50 passes into the body of
the sliding tool-carriage 45. This sliding
cam is provided with a grooved collar 51,
which encireles the spindle 40, and a ship-
ping-fork 52 is secured to the sliding shaft
53, mounted to slide in the uprights 37, said
shaft being provided with a downward pro-
jection 54 for engaging the cams of the cam-
pulley F. 8aid head is also provided with a
central bushing or socket 40 to support the
work therein. K

The spindles 38 and 40 are intended to be
driven by means of suitable belts running
over the pulleys 55, and the spindle 89, which
has a slight longitudinal motion in its bear-
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ings, is driven by means of the double-faced
friction-pulley 56, which bears against op-
poxing conical pulleys 57 on theshafts 38 and
40 in a manner hereinafter described.

The cam-wheel IF is provided with cams 58,
59,and 60 for operating the shipper of the
sliding tool-carriage, and the cam-wheel E is
provided with eams 61, 62, 63,64, 65, and 66 for
reciprocating the carriage 19. I prefer to
form these cams of separate pieces screwed
to the periphery of the pulleys, so that dif-
erent cams may be applied tothe same pulley
for different purposes when desired.

The machine is supplied with wire b from
a suitable coil arranged near the machine, so
that the wire may be drawn therefrom as it
passes between the straightening and feeding
rollers. If the coil is set up edgewise, the
slight bend in the wire as it is uncoiled will
be straightened between the straightening-
rollers by pressure upon oppositesides in the
bottom of the grooves therein. The feeding
andstraightening rollers bear upon the stock
or wire with sufficient friction to hold the
same against rotation during the several op-
erations performed thereon. The cam G, act-
ing on the pin 36 of the slide 21, raises and
lowers said slide, together with the supple-
mentary carriage a. When this carriage is
bheing lowered, the link 84 pushes the outer
énd of the lever 32 upwardly and carries its
pawl 67 upward, the spring 68 permitting
said pawl to yield and wipe the teeth of the
ratchet when itslipsoverin thus being drawn
back. Upon the upward movement of the
carriage @ the point of the pawl engages a
shoulder in the ratchet-wheel, so that when
the lever 32 swings under the action of the
link 34 as the supplementary carriage rises
the ratchet-wheel and feed-roller shaft with
which it is connected are revolved a part of a
revolution, thereby turning the upper feed-
roller to feed the wire forward a given dis-
tance, the lower feed-roller turning with the
upper one by friction, as in ordinary feed-
rollers of this class. The cam G has three
concentrie peripheral faces, and when it ison
the highest one of these faces the wire b in
the feed-rollers is elevated into a position in
alignment with the spindle 38. The cam 61
is now engaged by a friction-roller 69, which
is mounted upon the under side of the prin-
cipal carriage 19, so as to force said carriage
against the head 41 in the spindle 38, where-
by said head turnsoff a portion of the rod to
the proper size for the body of the screw.
The cam 62 then engages said roller 69 and
withdraws the stock from the head 41 of the
spindle 38. The cam G then comes into po-
sition where the pin 36 of the vertical slide
21 rests upon the middle concentric face, so
as to bring the rod b in alignment with the
thread-cutting spindle 39. The cam 63 now
moves the carriage 19 and the rod into the
threading-die, when one side of the friction-
pulley 56 will be pressed against the conical
pulley 57 of the spindle 38 to drive the spin-
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dle 39 in the proper direction to cut the
The cam G4 next engages the roller
69 to withdraw the carriage and rod, thereby
pulling the friction-pulley 56 out of contact
with the pulley 57 of the shaft 38 and bring-
ing it into eontact with the pulley 57 on the

spindle 40, so as to revolve the spindle 39

in the opposite direction and unscrew the
threading-die. The cam G moves on so that
the pin 36-of the slide 21 rests upon the lowest
concentric face of said cam, and the cam 65
on the eam-wheel E moves the carriage and
rod again forward to present it to the head
43 of the spindle40. The pin 54 on the slid-
ing shaft 53 is engaged by the cam 58 to move
the sliding tool-carviage 45 in -a direction to
carry the tool47 against the work to turn the
head of the secrew. The cam 59 nextengages
the pin 54 and operates the shipper 52 to
move the sliding eam 44 in the reverse direc-
tion, thereby moving the sliding tool-carriage
45 in the direction to withdraw the cutting-
tool 47 and bring the cutting-off tool 48 into
action to completely sever the screw thus
turned and threaded from the rod. The cam
60 next operates the shipperto move the slid-
ing tool-carriage 45 partly back again far
enough, so that its point will be clear of the
rod as it is again fed into the socket or bush-
ing 46 for repeating the operations before de-
seribed. Immediately after the screw has
been thus cut off the pin 86 on the cam G is
carried from the lowest to the highest of its
per 1phelal concentriec faces to again bring
the wire in the supplementary carriage in
alignment with the upper spindle for repeat—
ing the operations before described, the feed
l)eing operated to throw the stock forward
during the npward movement of the slide 21.

In Fig. 18 I have shown a modification of
the drlvmo mechanisin for the threading-
spindle 39, Whlch in combination with the
other spmdles, I con51der the equivalent of
that first described. The spindle 39 is pro-
vided with a gear-wheel 71, which engages
gear-wheels 79 on the spmdles 38 and lO sa,ld
wheels being rigidly secured to loose sliding
sleeves and beveled at their ends, so as to
form friction-chucks 73 for engaging hollow
conical faces on said spindles, that on the
spindle 88 being formed in one side of the
pulley 55 and that on the spindle 40 in one
side of a rigid collar 74 The operation is
substantially the same as that of the spindles
before described. When the spindle 39 is
pushed inwardly, it is revolved in a direction
to cut the thread by means of the friction-

‘clutch on the upper spindle 38, and when it

is pulled out it is revolved in the reverse di-
rection by means of the friction-clutch on the
lower spindle 40. .

I am aware that the stock has been held
stationarily while a tool for operating there-
on was revolved when only one operation was
repeatedly performed on the rod or blank.
My machine differs from such machines, be-
cause I hold a continuous rod or wire against

cy

rotation and présentitsuccessively to a series
of revolving tools before cutting work there-
from into the desired length.

I claim as my invention—

i. The combination of aseries of revolving
spindles, devices for holding a continuous rod
or wire against rotation, and a-carriage upon
which said devices are mounted for present-
ing said rod or wire successively to said spin-
dles, substantially as deseribed, and for the
purpose specified.

2. The combination of a series of revolving
spindles, devices for holding the work, a re-
ciprocating slide or carriage upon which said
devices are mounted, moving in the same
plane as the axis of the several spindles, and
a cam G, having concentric faces correspond-
ing to the positions of said spindles for mov-
ing said slide and successively stopping it
with the work in alignment with therespect-
ive spindles, substantially as described, and
for the purpose specified.

3. The combination of a series of revolving
spindles, a principal ¢arriage 19, moving lon-
gitudinally to and from said spindles, a sup-
plementary carriage having work-holding de-
vices and mounted on said principal carriage
to move transversely to said spindles, and
mechanism. for reciprocating said carriage,
substantially as described, and for the pur-
pose specified.

The combination of a seriesof revolvmo
qpmdles, a principal carriage, a supplement—
ary carriage reciprocating thereon, the cam-
wheel for reciprocating said principal car-
riage, having cams corresponding to the re-
spective spindles, and the cam for the sup-
plementary carriage, having steps and con-
centric faces corresponding to the positions
of said spindles, substantially as described,
and for the purpose specified.
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5. The combination of a reciprocating car- -

riage, the feed-rollers mounted thereon, mech-
anism for reciprocating said carriage,the le-
ver 32, having ratchet and pawl for moving

-the feed-rollers, and the link 34, pivotally se-

cured to said lever and the bed of the ma-
chine, substantially as described, and for the
purpose specified.
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6. The combination of aseries of revolving

spindles and a reciproeating carriage moving
transverselytosaid spindles with the straight-
ening-rollers and feed mounted on said car-
riage, substantially as deseribed, and for the
purpose specified.

7. The combination of the spindles 88 40,
the spindle 39, arranged between them and
having a degree of longitudinal movement,
a driving-wheel on said middle spindle, and
frictional devices on opposite sides of said
driving-wheel for connecting it with either

I20

125

spindle for revolving in different directions, -

substantially as described, and for the pur-
pose specified.

8. The combination of the spindle 40, head
43, the tool-carriage 43, sliding transversely
in said head, the cam 44, moving longitudi-

130



nally in said head, and mechanism for oper-
ating said cam, substantially as described,
and for the purpose specified.
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cam-wheel T, mechanism operatively con-
necting said cam-wheel and cam of the slid-
ing tool-carriage in the head 43, the principal

9. The combination of the spindle 40, head | and supplemental carriages beari ing work-
43, sliding tool-carriage 45, cam 44, havmo 1 holding devices, the cam- -wheel E, and cam

s}uppmcf-sleeve 51,the shxppmw fork 5 shaft
53, having p103ect10n 54, and the cam- wheel
F qubstantlally as descrlbed, and forthe pur-
pose specified.

10. The combination of a series of spindles, |
the head 43 on one of said spindles having !

sliding tool-carriage and cam, the shaft D,

G, substfmtlally as described, and forthe pur-
| pose specified.

CHRISTOPHER M. SPENCER.

Witnesses:
ArTHUR H. EDDY,
ARTHUR D, NEWTON.
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