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UNITED STATES

PATENT OFFICE.

LEVI W. STOCKWELL, OF RAVENNA, OHIO, ASSIGNOR TO STOCKWELL,
BRAGG & CO., OF SAME PLACHE.

IMPROVEMENT IN MAC_H'INES 'FOR MAKING METAL SCREWS.

Specification forming part of Letters Patent No. 200,155, dated February 12, 1878; application filed
July 13, 1877, ‘

To all whom it may concern : :

Be it known that I, Lrvi W. STOCKWELL,
a resident of Ravenna, Portage county, Ohio,
have invented a new and useful Improvement
in Machinesfor Making Machine Screws, which
improvement is fully set forth in the following
. Specification, reference being had to the accom.

panying drawings. :

The object of my invention is to perform all
the necessary operations to manufacture from
metallic rods and finish machine screws, the
rods being held in a series of vises having in-
termittent rotation on a common axis, and be-
ing operated on simultaneously by tools in a
series of rotating tool-chucks.

Figure 1 is a vertical or plan view of the
machine. TFig. 2 is an end elevation. Fig. 3
is a section of parts shown in Fig. 2. Tig. 4
is an end elevation. Figs.5 and 6 are sec-
tions of parts shown in Fig. 4. Tig.7is a
cross-section at the- dotted line A in Tig. 1.
Fig. 8 is a cross-section of parts shown in
Fig. 7. Tig. 9 is a cross-section at the dotted
line B in Fig. 1. Fig. 10 is a section of the
tool-chuck D and its spindle. Fig. 11 is a
section of chuck D at the dotted line C in Fig.
10. TFig. 12 is a face view of chuck D.

The frame H.is composed in part of three
vertical circular plates, H' H' H!, parallel
with each other, which support all the shafts
and tool-chuck spindles. Through the cen:
ters of these circular plates is attached a hol-
low cylinder, I, which extends through the
center of the rod-carrier L.

There is a series of eight tool-chucks, F F/
EE'D D' TT, arranged in a cirele equally
distant from each other. Their spindles 2 3 4
5 6 7 8 9 rotate in the cireular parts of the
frame near the circumference. In radial dove-
tail grooves on the inner side of the circular
rod-carrier L is a series of vises {only one of
which, @ d@, is shown in Fig. 1) surrounding
the hollow spindle I, and so placed that when
the rod-carrier is turned on the cylinder I to
its proper position eight of the vises will be
in line with the spindles of the tool-chucks.

‘There is a hole, 1%, through the rod-carrier
at each vise, and in line with the axes of the
chuck-spindles, through which holes the rods
to be operated on are inserted. The thread-

ing-chucks B E’are moved forward and back-
ward to thread the rods and withdraw from
them by leading-screws a? &%, firmly attached
in the ends of the spindles, and turning in sta-
tionary threaded nuts d d in the frame,

Thepower is applied throu gherank bonmain
shaft 1, which is connected by its wheel J, Fig.
9, with wheel /', which turns loose on cylin-
der I. ‘Wheel /2 connects with and rotates
wheels /2 f2 f* g g1 9* and spindles 2367 8 9
constantly in the same direction, the wheels
being on sleeves 15, feathered to the spindles.
The spindles 4 5, which hold the threading-
dies, are rotated fo thread the rods. by wheel
R, which is attached to and turns with wheel
St Wheel &' connects with wheels ¢ gtk
the latter wheel being loose on sleeve and
connected with clutch ¢, which slides on a
feather on sleeve ©2. The sleeve connects by
a feather with spindle 5, so as to rotate the
spindle and permit it to slide in the sleeve,
Wheel %* on sleeve # rotates spindle 4 by
means of the connecting-wheels 7t I?, the lat-
ter wheel being on sleeve %, which is connected
by a feather with spindle 4.

The wheels 7* n!, sleeve ¢, and clutch x on
spindle 4 are similar to wheels /2 h, sleeve 2,
and clutch % on spindle 5, Figs. 9 and 1.
Wheels ¢ ¢* h# rotate on pins in the frame.

While spindles 4 5 are advancing and the
dies are threading the rods, wheel 7 is in
cluteh, and wheel %! out of clutch and turn-
ing loose on sleeve 44,

To reverse the motion of the threading-dies
and withdraw them from the rods, cluteh 8 is
disconnected from wheel Iy and clutch # is
connected with wheel #!, and then wheel ) -
turns loose on sleeve 42, and the motion of
spindles 4 5 is reversed by wheel %! and wheel
7%, Figs. 1 and 9, on spindle 3. '

The clutches * » have annular grooves, and
are operated by arms @ @, which enter the
clutch-grooves, and are attached ‘to sliding
rods d' d® in the frame. These rods are pivoted
to swivel d°, Figs. 1 and 2, so_that by sliding
one of the rods the other slides in the 0ppo-
site direction.

The rods d* @* are operated by levers et ¢2,
One end of lever el connects with a sliding
collar, 7%, on rod &', and the other end is piv-
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Coted to the frame. ' The upper end of lever ¢

connects with ' sliding eollar 7€ on rod d?, and |

1 ats-lower end extends between two pins; § s,
* Figs. 1 and 7, in the side of cylinder I, and

intermediate the two ends it is pivoted to a
threaded nut, §?, on the screw o% which is

" turned in the frame by wheel o', Fig. 7, on the.

27 YWhile the threading-dies are -operating on |

serew 0% and connected with wheel #* on'spin-
dle 4.

the rods, the rotation of screw o® moves nuts®

and lever ¢ until its lower end is arrested by

~pin sY, and the upper eund, by compression of ;

- the spiral spring f° against collar f° on: rod d¥;
 forces spring f7, attached to the frame, out of

" a noteh or depression in- rod @, and then the

- action of spring /@ slides ‘rod d, and connects
* cluteh n with ‘wheel %!, while swivel d° slides

- threaded tods. The leugth of  the threads to |
~be cut on: the rods is determined by adjust:
“ing collar /% en rod 5

rod a7, so as to disconnect cluteh * from wheel

h.. This reverses the motion of threading-
chucks B T/, and withdraws them: from  the.

YWhile: the: thread:

ing-dies are thus withdrawing from: the: rods;:
_the wheel n? on spindle 4, Figs. 7 and 1, re-

reverses the motion of screw o% nut % and le-

" ver ¢ till pin's arrests the lower end of lever

¢*, and its upper end presses against collar ¥ i

‘on rod @, and slides the rod. enough to dis-

* - connect clutch » from wheel n' withont con-

 neeting cluteh 7 with wheel k. Both wheels,

I and ', now turn’ loose, and: the threading-

: chucks I B cease 'to rotate: SEES
At thie same time that: the ehucks E B ad- |

vance to thread the rods, the chucks D D’ are
more rapidly advanced to the proper position
to shape the heads of other screws already
threaded, and cut them off from the rods.
The bar d', Fig. 1, connects the outer ends
of screws a* «f, the inner ends of which arein-
serted in the ends of spindles 6 7. A pin
through the side of each spindle 6 7, Fig. 10,
enters an annular groove in each screw a* a?,
and holds it in the rotating spindle. The
serews «af @ do not rotate. The bar d' is con-

- nected with the slotted cam R, Fig. 1, by a

pin, so that by turning the cam to the leff
chucks D D' are moved toward carrier L.

In Tig. 1 all the parts of the machine arein
position for all the tool-chucks to advance si-
multaneously toward carrier L to operate on
the rods.

The circular cam R, Figs. 1 and 2, is at-
tached to one side of wheel P, a segment of
which is toothed, having a slip-tooth at each
end of the segment. It turnsloose onthe hub
of wheel ¢, Fig. 3, which is attached to shaft
@. Wheel P and cam R are turned to the
1left to move forward chucks D D’ by wheel 0
on the same shaft with wheel o, which is con-
nected by wheels nt ol, Fig. 7, with wheel n?
on spindle 4. When wheel P has been thus
turned, the whole of its toothed segment is to
the left of wheel 03 which continues to rotate
against the slip-tooth at the end of the seg-
ment. : ‘
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The construction of chucks D D! and con-
neecting parts is shown in Figs. 10, 11, and 12:
 When chuck D. advances, the follower ¢,
which slides'in the bush ¢f in the hollow end
of spindle.-7, is forced back by the end of the

threaded rod  in carrier - Li- against .the spiral

spring ¢® until the tools in the chuck are in

position to shape the head of: the. screw and

sever it from the rod. ,
The head-shaping tool is held in tool-holder

¢t, and the eut-off tool in tool-holder %, which. .
slide in halfidovetail: parallel ‘grooves mearly. . ... . =

_acress: the face of the chuck on opposite sides
of the spindle. : The holders ¢* ¢® are retained
‘in their grooves by gibs ¢® ¢%.  The tools .are

held in opposits ends of the holders, so as to .- e
point toward each other, and.in the other ... ... .
ends are pins, which enter convergent grooves.. .. .- s

in cams ¢:é. A part of the groove at the

outer end of eam ¢ is parallel with the axisof - -
spindle 7. The cams ¢! ¢movedn slots throngh
opposite sides of chuck D, at right angles to:

the tool-holders. By drawing back cams ¢ ¢t

holder ¢, which carries the. shaping-tool, en:

' the tools are fed on the rod till the pin in .

ters the parallel part of the groove in cam. ¢y e o
when: the head of the  screw is sufficiently - ..
chamfered, and the shaping-tool ceases to feed, -

while the ‘other: tool continues -to cub: off' the

finished screw, . To each cam ¢! ¢ is attached

arod, f° f°% which slides in a groove léngth- . S
wise of spindle 7,and the other ends of rods.. - ... o

F3.79 are connected by pins with collar ¢*. This

collar is loose in an-annular groove onthehub. .

of wheel ¢¢, which. is threaded, and turns in
the thread of screw a.

The tools in chucks D D’ are fed by rotat-
ing the toothed wheels ¢* ¢, having a female
screw, on the screws a* ¢°, Fig. 7.

Wheel #® on the threading-spindle 4 is con-
nected by wheels o' #* 2° with wheel ¢*. Wheel
5 on the shaft of wheel ¢* rotates wheels ¢® ¢,
which, as they move on the thread of serews
a* a8, slide wheel «° on its feathered shaft by
means of flanges projecting from wheel 2° on
each side of wheels ¢* ¢ .

‘When spindle 4 reverses its motion to with-
draw the threading-dies, the motion of wheels
¢ ¢ is reversed, which slides cams ¢! ¢® toward
carrier L, and thereby withdraws the tools in
chucks D D’ from the severed screws, and per-
mits the force of springs ¢f ¢ to eject the fin-
ished screws from spindles 6 and 7.

The reversal of the motion of spindle 4 also
reverses the motion of wheel 03 Figs. 1 and 2,
and turns wheel P to the right, and cam R
withdraws chucks D D’ from the earrier L be-
fore the tools in the chucks are withdrawn far
enough topermit the finished screw to be ejected
from spindles 6 7 by springs ¢® ¢5&.  The inner
end of follower ¢ is flanged, which prevents it,
by contact with the inner end of bush ¢, from
being ejected from the spindle with the screw.

The milling-tools in chucks T T partially
mill the rods, and the tools ¢ ¢! in chucks rE
finigh the milling, and tool 4, which is held in
an opening in the side of each chuck F IV,
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points the rod.
to feed their tools by screws « o' af ¢, Fig.
1. The screws are inserted in their spindles
2 3 8 9 in the same manner as screws a! ¢ in
spindles 6 and 7. ; :

The tools are fed by, turning screws « a! af
a’-in threaded nuts d d d d. The screws are
rotated by wheels o 0® 0% 07, Fig. 7, which are
feathered on the serews. These wheels are ro-
tated to feed the tools by wheels n° nf n7 n8 0
P ' p? and by wheel p* on main shaft 1, wheel
7%, Fig. 8, being connected with clutch o8,
which is feathered on shaft p*.

To withdraw the milling-chucks from the
rods, clutch o° is disconnected from wheel n®
and connected with wheel #°, which is rotated
by wheels p° p°.  Wheels #* #° on shaft p* ro-
tate in opposite directions, and when both of
-them are disconnected from the clutch they turn
loose on their shaft, and cease to move the
gears which move the milling-chuneks,

Clutch of is operated by lever +% the inner
end of which is connected by pins with an an-
nular groove in the clutch, and its outer end
pivoted to the sliding collar #° on shaft ot
Intermediate the ends it is pivoted to a loose
collar, s% Tig. 1, on the unthreaded part of
screw s°, and between the adjustable collars x
x'. Serew s°is turned in a female thread in
the frame by wheel s, which is feathered to
the screw and rotated by wheel ot

‘While the milling-chucks approach .carrier
L, the turning.of serew s° causes collar z to
move the outer end of lever ¥% so as to com-
press spring 4" without disconnecting cluteh of
from wheel #® until the compression of spring
47 is sufficient to cause the cam-pin v, Fig. §,
on the bottom of lever +? to force down and
Pass over the apex of spring v!, the other end
of the spring being attached to cylinder I.
The force of spring 47 against lever ¢2.then
moves cluteh o® toward wheel #°; but the end
of stop ¢, entering the groove in a scroll on
the side of: wheel »% arrests the clutch until,
by the rotation of wheel #° with its scroll, the
end of stop ¢ is carried out of the secroll and
passes above wheel 2%, which is then connected
with clutch 0% as shown by dotted lines in
Fig. 8. . ’

The time of the disconnection of clutch o?
from wheels »® 2 is determined by adjusting
collar x, Fig. 1, on screw s° so-that the point-
ing and milling tools in chucks F I/ T TV will
begin to point the rods just before the discon-
nection .of the clutch and wheels. During the
disconnection screw s° ceases to rotate, and
chucks F F/ T T/ have no movement except
rotation,and the pointing-tools finish the point-
ing of the rods and the milling-tools finish the
milling by rotating in a plane at right angles
to the rods. o

The connection of clutch o® with wheel #°
rotates screw §° in a direction opposite to its
rotation when the connection was with wheel
n%, and while the milling-chucks are withdraw-
ing collar «! forces the outer end of lever »*
against the spiral spring ¢, compressing it

These chucks are advanced:

against collar +* till the lower end of lever v?
is forced back over the apex of spring !, Fig.
8, and cluteh of is again connected with wheel
n’. At the same time the sliding collar s
moves lever ¢! by contact with finger &7, Fig.
1, on lever el, compressing spring s against
the adjustable collar s% so as to slide back rod
d" and connect clutch ¢ with wheel. h. The
threading-chucks E I’ now begin to rotate and
move toward carrier I, the threaded wheels o*

- 0° 0%.07, Tig. 7, begin again to move the tools

in each of the chticks D D’ toward each other,
and the milling-chucks F ¥/ T T’ again ad-
vance toward carrier L.

. Having described the mode of operations of
the tool-chucks until all of them have been
withdrawn from the rods; I will now describe
the eonstruction and operation of parts con-
nected with carrier L. .

‘Wheel P, Fig. 2, and wheel ¢, against its
ininer side, have the same diameter and a com-
mon center of motion. Wheel ehas a toothed
segment with a slip-tooth at each end, and is
turned by wheel o°. It is attached to shaft @,
which turns in and exterids through and be-
yond the. hollow cylinder I and carrier L.
‘When wheel P and cam R are turned to the
right to withdraw chucks D D/, wheel ¢ and

shaft d? are turned with them until pawl 32,
Fig. 4, on the arm ?', attached to the other
end of shaft d?, has moved back on ratchet 0°
a little more than one-sixth of a revolution to
the position shown by the dotted lines in
Fig. 4. .

. Ratchet 0° has six notches on its circumfer-

ence, equally distant from each other, for pawl
0? to enter. It is attached to carrier L, which
carries double as many vises as there are
notches in ratchet 0% ‘
.- The carrier and ratchet are retained on eyl-
inder I by collars 27 7., There are six holes,
1%, through carrier I, equally distant from
each other, into which .stop 7° is alternately
forced by its spring ¢® to firmly hold the car-
rier in place while the tools are operating on
the rods. o
. Stop /® slides in holes through guide H?,
bolted to the frame.. Thelower part of pin €,
through. stop 7% extends into a slot in guide
H?, and keeps stop #° from turning. The part
of the pin above the stop diverges from car-
rier L, sothat by pressing down arm A' against
the side of the pin, stop #° is forced out of hole
1%, leaving carrier L free to be turned by a for-
ward movement of pawl 5% The rock-shaft
A% extending the whole length of the machine,
turns in frame H,
. Arms Al A3 Figs. 4 and 2, are attached to
the rock-shaft near its ends, so that by pressing
down arm A3 stop 7° is forced out of carrier L.

The toothed segment of wheel ¢, Fig. 2, is
of the requisite length to turn carrier Li through
the space of two tool-chucks, and when wheel
e is turned alternately in opposite directions
by wheel 0%, it is arrested by contact of one of
the pins §° ¢® in its cireumference with pin €
in the frame H! The pin §*is a spring, and
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when wheel e is turning to the right to carry
pawl 1? over ratchet % the spring-pin s® is
pressed outward by the choe shaped : side of
arm A® without moving the arm, and stops at
the position shown by dotted hnes in Fig. 2

at the left of the aim.  After chucks D Dt
have been withdrawn and the finished screws
have been ejected from :them, the milling:
chucks :eontinue to operate for some time be-
fore: they also are withdrawn: from the Tods,
and in: the meantimeé the operator of the ma-
chine releases the: rods held: in the two: vises
opposite chucks D: D (only one of which is
shown in Fig. 1) by turning the vise-screws b,
Fig. 4, and moves the rods ‘the proper dlsbance
fm the length of the screw-bolt: to be made;
and closes the vise-jaws @ d* to hold them.
‘When all the chucks have been withdrawn the
connection: of eclutch 4* with wheel &, Fig. 1,
causes wheel ¢ to conneet with the :slip-teeth
at:theleft-hand.ends of the segments of wheels
P and ¢ and turn the wheels'to the left.  Inso
turning, the spring-pin 8%, coming in contact
with arm: A3, presseés it down: to the position
shown by dotted lines in Fig. 2, thereby forc-
ing down arm A! against the side of: pin €® to
the position shown by dotted: lines in Figs. 4
and’ 6, and sliding stop #* out of hole 2* in
carrier Li before pawl 0%, moved by the turning
of wheel ¢, enters its nofch in ratchet % The
pawl then begins to turn : carrier: 1, while
spring:pin §% 111 . 2,/is: passing over the end
ot arm A% W hen pin :¢® has: passed arm: A3
the arms: Al A% are raised to their former po-
sition by the spiral spring 2%, Fig. 1, on shaft
A% One end of spring a? is conneeted with
the frame H, and the other end is under arm
Al 'When the whole of the toothed segment
of wheel ¢, Fig. 2, has been turned to the left
hand of wheel 0% pin §° is again in contact
with pin ¢/, and stop 7, Fig. 4, by the force of
spring €% enters one of holes 2%, to hold the
carrier Lt firmly in position for the chucks to
operate on the rods, which all the chucks, ex-
cept chucks D D/, have been approaching
since wheel e began turning.

In making connection between wheel 0° and
the segments of wheels P and e, if the ends
of the teeth come in contact with each other,
the shaft of wheel 0° rises and compresses the
spiral spring ¢°, Fig. 2, which forces wheel 0?
back to position when the ends of the teeth
have ceased to be in contact.

All parts of the machine are now in the
position shown in Fig. 1, and wheel I, with
its cam R, continues turning to the left to
move chucks D D' toward carrier L. The part
of cam R with which bar d' connects while
wheels ¢ and P are turning together to the
left is at right angles to the axes of the chucks,
so that chucks D D' are not moved toward
carrier L until it has been turned so as to bring
the rods which have just heen threaded in
chucks E B, in line with the axes of chucks
D D

Iclaim as my invention—

1.:In a serew-cutting maehine; a 1ev01vmo
series of non- rotatm@ rod-holders, in: comb1
nation with a series of rotating tools, adapted
to operate simultancously and successively on
the rods to perform the operations of milling
the rods, threading the screws, and severing
the screws: from :the rods, the series of rod-
holders being adapted to carry rods, which may
be fed for qud at-each revolution of the series
for :the formation: of iserews, substantially: as
described.

2..The carrier L, in:combination with stop
1, spring %, arms Al A% spring-pin ¢ and
wheel ¢, liaving: o' toothed' segment; substan-
tially as described.

3. The wheel P, having a toothed segment,
and'cam R, in combination with the bar d!,
rods a* @?, spindles 6 7, and chucks D D/, sub
stantially as described. .

4. The wheels P and ¢, each havinga toothed
segment, in - combination with Wheel 0°; shaft
@, ca,rrler L, pawl b2, ratchet % and the cam

R, bar @', rods a* a, spmdles 6 7 and chucks

D Dy, subs’cantially as described.

5. Theé cams: ¢! ¢%'in combination with rods
% f% screw-wheel ¢%, and serew a®, substan-
tially as described.

6. The lever ¢ and screw o?, in combination
with rod d° collars f% 1 spring % cluteh #,
fmd pins s sl substantml]y as descnbed

. The chuck Ef and wheel #®, in combina-
tlon with wheel  ol, serew: 0% lever é%:rod dt,
and cluteh n, substan’cia,lly as deseribed.

8.:The elutch o, in : combination: with stop
¢ and the seroll-wheel #° substantially as de-
seribed.

9. The chuck F and screw s° in combina-
tion with wheels o* »7, clutch o®, stop ¢, wheel
nf, and scroll-wheel 2% substantially as de-
scribed.

10. The chuck IV, spindle 2, rod @, wheels
ot s, screw s, collar sﬁ, lever ¢!, collar 1P, spring

s%, rod ', clutch 4%, wheel h, Splndle 5, and
chuck E, substantlally as described.

11. The clutch of, for withdrawing chucks
T I, in combmatlon with lever 2%, screw &,
collar a!, lever ¢!, rod d7, and clutch P, sub-
stantlchllv as described.

12. The combination of chuck T, spindle 3,
sleeve b, and wheel n?, with wheel nl clutch n,
sleeve z4 spindle 4, rmd chuck B/, substan-
tially as descnbed

13. The cam R, a part of it being parallel
with its line of motlon in combmatlon with
bar @', rod @, spindle 7 chuck D, and with
the toothed qewment wheel P, wheel 0%, toothed
segment- wheel e, shaft @, ratchet b3, pawl 0,
‘Lnd carrier L, substan‘rmlly as described.

LEVI W, STOCKWELL.
Witnesses:

GEo. . ROBINSON,
BRADFORD HOWLAND.




