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UNITED STATES

PATENT OFFICE.

ALLEN JOHNSTON, OF OTTUMWA, IOWA.

METAL-SCREW MACHINE.

SPECIEIC_ATION forming part of Letters Patent No, 267,214, dated November 7, 1882,

Application filed October 28, 1881.

To all whom it may concern :

Be it known that I, ALLEN JOHNSTON, of
Ottumwa, in the county of Wapello and State
of Towa, have invented a new and useful Im-
provement in Metal-Screw Machines, which
improvement is fully set forth in the following
specification.

This invention relates more particularly to
auntomatic machines for making imnetal or ma-
chine screws from a rod, although applicable,
at least in part, to other machines; and it

involves an improvement in the general ar-

rangement of the machine, in the feeding mech-
anism, in the screw-threading mechanism, and
alsoin thc special constructionand combmamon
of the different parts.

Heretofore the tools for turning down and
threading the rod have been moved back and
forth to cause them to act upon the rod in a
revolving chuck. In the present invention
this motion isimparted to the chuck. Iiateral
movement to bring the several tools in line
with the rod or axis of the chuck is also im-
parted to the chuck, the tools being held in a
stationary sopport or supports.

Heretofore the clamp by which the rod is
fed at intervals between the chuck-jaws has
been placed inside or back of the jaws, so that
the rod is pushed forward. In the presentin-
vention the clamp is placed outside the jaws,
so as to act upon the projecting portion of the
rod. A friction-clamp could be used for the
purpose ; but a four-inotion-feed clamp which
successively grasps and advances the rod, re-
leases it, and returns is deemed wost advan-
tageous. It constitutes itself a portion of the
invention. :

It may be observed that a foar-motion-feed
clamp arranged in front of the chuck has here-
tofore been used in a machine for making
needle-blanks from a wire, and that this com-
bination broadly constitutes, therefore, no part
of the present invention.

The screw-threading mechanism in this in-
vention operates on the principle described in
Letters Patent No. 241,806, granted to me May
24, 1881, but is somewhat modified in its de-
tails, whereby greater simplicity and strength
are secured.

The particular construction and manner of
combining theseveral parts are set forth below.

The accompanying drawiugs, which form a
part of this specification, represent a serew-
machine embodying the invention.

{No model.)

Figure 1 is a central vertical longitudinal
section ; Fig. 2, a plan; Figs. 3, 4, and 5, cross-
sectlous on dotted hne% z @, JJ, and zz, Te-
spectively, Fig. 1; and Fig. 6is a bottom view,
showing the cams for re]edamg the chuck-jaws
at intervals to allow the feed to be made.
Fig. 7 is a detail view in perspective and sec-
tion.

A is the machine-frame, on which the various
parts are mounted. The main shaft B turns
in bearings in the frame and carries the cam-
dram C, by which the chuck is shifted to bring
the tools successively into action. The chud\
is earried by a spindle, D, mounted in bearings
on a ]aterally movable supporb or slide, E,
which is itself carried by a longitudinally-mov-
ablesupportor slide, I¥, the terms ¢ lateral ” and
“Jongitudinal” hav ing reference to the axis of
the chuck. The slide Fis supported inways of
the machine- fmlne, the slide B in ways of the
slide F. A pin, G, serewed into or otherwise
fastened to the machine -frame, projects into a
groove, g, in’ the bottom of the slide E, and
holds the latter from lateral motion duuncr the
advance and return or longitudinal movements
of the slide. It also prevents longitudinal
movement while the lateral shifting takes
place. The slide T is reciprocated back and
forth by means of the irregular cam ¢ on the
face of the drum O, through the pin f, fized to
said slide and projecting into the groove con-
stituting the cam. The slide B of course par-
takes of the movement of the slide F in the
direction of the axis of the chuck, Itisshifted
laterally at intervals by means of the cam ¢
on drum C, the motion being communicated
through a lever, (¥, pivoted to the machine-
frame, and carrying at one end a pin, ¢, pro-
iecting into the groove constitutiug the cam
¢, and at the other with a pin, ¢% 1)r0Ject1ng
mto a groove, ¢, in the slide E. A link could
be used instead of the groove-and-pin connec-
tion, if desired. The chuclk-spindle D is
turned by a belt running on a pulley, D/, fixed
on the spmdle It is revolved opposite. to the
direction in which chuck-spindles ordinarily
run.

"~ The chuck may be of any ordinary or suita-
ble construction. Asshown, itis composed of
spring-jaws d, formed of one split piece and
held in the solid head of the chuck-spindle,
and operated by wedges d/,formed in one piece
with the tube d® aid working between the
chuck-jaws d and the head of the spindle.
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the wedges forward and holds the chuck:jaws
closed except when tube 4 is drawn back
against its pressure to release the jaws and
allow the rod to be fed. At the rear end of

the tube ¢? is a collar, d*, loosely surrounding |

the tube, and fitting within an opening in the
lever H. This lever is pivoted to an arm, H/,
rigidly attached to the slide B, At its outer
or free end is a.cam-piece, i, pivoted to the
under side of thelever. (Shownin dotted lines,
TFig. 2,and in fulllines, Fig. 6.) The outer end
ot the cam-piece plays between the pins &/ k%
A -spring, 1%, tends to force this end away from
the pin /. Belowthe piece k,and fixed thereto,
is a cam, A%

Fixed to the slide F is a pin, F’, with which
the cam L' works. When the slide E, with the
chuck and chuck-spindle, is moved in the di-
reetion of the cutting-off tool 1, (up, Fig. 2,) the
cam %% as it moves over the pin F, is sim-
ply forced back against the pressure of the
spring &%  As soon, however, as the slide I
reaches the end of its movement, or shortly
before, the cam is released from the pin F/, and
the cam-piece his forced by the action of the
spring 2% over against the pin /2% so that on the
return movement of the slide a new surface of
the cam is in contact with the pin F, and by
the action of the latter the outer end of the
leveris pressed back, (to theleft, Figs.1 and 2,)
withdrawing the tube d* and wedges d’ and
releasing the grip of the chuck-jaws upon the
rod or screw-stock.
the rod or screw-stock is advanced the length
of a scréw, ,

Mounted upon the slide B, above the chuck-
spindle, are the two shafts KK’, capable of lim-
ited longitudinal- and rotary motion. Upon
their front ends are arms k,extending down in
front of the chuck on opposite sides of the axis

- thereof, and arranged tograsp between them,

when closed, the rod or serew-stock projecting
through the chuck., These arms constitute,
theretore, the feed-clamp.

Surroundingeachshalt K K’isaspiralspring,
k', which tends to turn its shaft so as to bring
the lower ends of the arms & together,and thus
close-the feed-clamp, and also to hold the shaft
and arms in their rearmost position, (to the left
in Figs. 1 and 2.) A latch, L, pivoted at [,
bears at its-front end on the pins &2, projecting
from the shafts K X’. Its rear end rests upon
the lever H, and is provided with an incline or
cam surface, I/, over which said lever works.
In the position shown in Fig.1the rear of latch
L is held up by the lever H and the arms of

the feed-clamp are separated, as shown in full

lines, Fig. 5. When, however, the lever is
drawn back by the action of the pin F/ on the
cam 1% the incline I’ allows the rear of the
latch totall,and the springs &/, being liberated,
bring the clamping-arwms & together, as shown
in dotted lines, Fig. 5. The rod or screw-stock
is thus grasped by the feed-clamp outside the
chuck at the same time that the jaws of the
latter are released. The forward movement of

“after the feed-clamp.

While the jaws are free’

2 267,214

“the feed-clamp and the rod or serew-stock is

effected by the actionof a cam, M, fixed to the
slideI",uponabentlever, N, pivoted on theslide
E. The upright arm of this lever is forked,
80 as to straddle the chuck-spindle, and bears
against the rear end of the shafts K K’. The
borizontal arm is provided with a set-screw,n,
which bears npon the eam M, and by the ad-
justment of which the forward movement of
the shafts and feed-cam can be regulated. The
cam M operates the lever N after the feed-
clamp has closed. The rod or screw-stock is
therefore advanced during the return (down,
Fig. 2) movement of the slide E and chuck.
The feed is completed before the end of this
movement, when the cam 7* is released from
the pin I, and the lever H and tube @ being
torced forward bythe spring d® and therear of
lateh L. raised, the arms of the feéd-clamp are
separated and release the rod or screw-stock,
and the chuck-jaws are forced together and
grasp it. The chuck-jaws being rotary, while
the feed-clamp is not, they are made to open
a short time before and to close a short time
During the movement
of the slide E and chuck toward the catting-
off tool the set-screw n in lever N moves down
the cam M, and the springs %/ return the
feed-clamp to the position shown.without.ef-
feet upon the rod or screw-stock. The cut-
ting-off tool I is secured to the machine-frame
in any sunitable way, and the turning-down
tool I’ is held in a socket of the tool-holder
O, which is itself bolted to the machine-frame;
or, if desired, the tool may be otherwise held
in position. The die or turning-down tool is
carried by a spindle, P, loosely supported in
a sleeve, Q, engaged by and revolving with
an external sleeve, Q’, to which power is com-
municated by a belt on a pulley keyed thereto.
The pulley isrevolved in the samedirection as
that on the chuck-spindle, but at a higher
speed.

Between the die-spindle P and the sleeve
Q is a cluteh, p, one part being carried by the
die-spindle and the other by the sleeve. A
spiral spring, ¢, surronnding the die-spindle
and interposed between the head p’ on the
rear thereof and the stationary nut ¢’, tends to
hold the two parts of the chuck in engage-
ment, so that the motion of the sleeves Q Q'
is communicated to the die-spindle. This is
capable of a limited endwise movement, so
that it can be drawn forward in the sleeve Q/,
thus disengaging the clutch p. When the
cluteh pis just disengaged the die-spindle isleft
free torevolve; but whensaid spindleisdrawn
still further forward it is engaged DLy a stop-
clutch, which holds it sfationary. A clutch-
piece, #, is fitted in a recess in the stationary
nut ¢', together with a spring, ¢/, interposed
between the clutch-piece and the end of the
recess, so that it tends to force the latter out-
ward, (to the right, Fig. 1.) The head p’, at
the rear of the spindle, is provided with a se-
ries of notches in its rim, and when the die-
spindie is drawn forward one of these notches
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is engaged by the cluteh-piece r,and the spin-
dle is held stationary. _

The thread is cut. upon the rod or screw-
stock by the die or threading-tool revolving
faster than the chuek; but when the thread is
completed the die-spindle is drawn forward
and the cluteh p is released, and the die-spin-
dle then continues to revolve at the same
speed as the chuck until engaged and stopped
by the eluteh-piece . The continned revolu-

tion of the rod or screw-stock with the chuck

releases it from or unthreads the die. Should
the notch in head p’ at the rear of the die-
spindle be not fairly engaged by the clatch-
piece 7, the spring ¢+’ yields and allows the die-
spindle to turn until the next notch comes op-
posite, when it forces the clutch-piece into the
same.. A limited endwise movement is allowed
the die-spindte while held from revolving by
the clutch-piece 7.

Motion is communicated to the main shaft
B from the sleeve Q' by meansof a train of re-
ducing spur-gearing, comprising the gear ¢,
fixed to the sleeve, the gear #, keyed to the
main shaft, and the intermediate gears, ¢/, 2, 3,
t*, %, ¢%, and ?7, the large and small gears, ¢ and
?, t° and t, t° and ¢7, being connected so as to
revolve at the same speed, and the gear ¢° be-
ing an idler, which may be carried on an arc-
limb, so that gears of different sizes may be
substituted for ¢* in order to change the speed.

The system of gears is the same as described

in my before-mentioned patent. .

In working the following operations take
place : After the rod or screw-stock has been
inserted through the tube d?, out between the
chuck-jaws d, with a sufficient length project-
ing, aud the chuck with said rod or screw-
stock has been brought opposite the turning-
down tool, with the axes in line, the slides I8
F, with the ebuck, are advanced by the action
of cam ¢, and-the tool being brought into ae-
tion reduces the rod or screw-stock to the de-
sired length. The slides E F and the chuck
are then brought back, and the slide E, with
the chuck, is shifted by the action of the cam
¢’ laterally, so as to bring the axesof thechuck
and of the die or threading-tool in line. The

‘chuck and rod are then advanced by the cam

¢, and when the desired length of thread has
been cut they are drawn sharply Tack. The
newly-cat thread being held in the die or
threading-tool, the latter and the die-spindle
follow the chuck. The clutch p is at once dis-
engaged, the clutch-piece r is engaged, and
the rod or screw-stock is released from thedie
or threading-tool by the conjoint action of its
own revolution and backward movement, and
the tension of the spring g serving to with-
draw the die or threading-tool. When the
thread is released the spring ¢ at once disen-
gages the die-spindle from the clatch-piece 7,
bringing the two partsof the eluteh pintocon-
tact. After the chuck and slides have re:

treated the required distance the chuck. and
slide E are shitted laterally to bring the rod or
screw-stoek between the die or threading-tool

| and thecutting-off tool. The chuck andslides

are then advanced, and while in the forward
position the chuek and slide B are shifted lat-
erally to bring the rod or stockin contact with
the cutting-off tool, co as to sever the newly-
formed screw. They are then moved back
again. The chuck andslides are then backed,
and the slide If is shifted laterally until the
axes of the chuck and turning-down tool are
inline. Ttis duringthislateral movement that
the chuck-jaws are released by the action of
the pin I, camn bt and lever II, that the rod or
screw-stock is grasped by arws % of the feed-
clamp on the release of thelatch L through the
movement of lever H, and that the feed-clamp
and rod or screw-stock are fed forward by the
cam M and lever N a distance equal to ascrew’s
length, ‘

The operations before described arerepeated
indefinitely, fresh rods or screw-stocks being
supplied as required.

Various modifications may be made in the
details of the machine without departing from
the spirit of this invention, aud portions there-
of may be used without the others. Iastead
of having separate belts on the chuck-spindle
and sleeve of the die-spindle, they could be
conuected by toothed gearing, as in the man-
ner shown in my application for Letters Patent
for screw-machine, No. 38,250, filed July 21,
1881.

Other means than that shown could be used
for tapping or cutting the thread—such, for
example, as the reversing-gear ordinarily em-
ployed—or mechaunism for running the die fast-
er than the chuck in unthreading. A length-
gage could be used instead of the improved
feeding mechanism described, or any of the
feeding devices before known could be so
used—as, for example, that shown in my appli-
cation for patent, No. 38,251, filed July 21,1881,
So, likewise, the feeding mechanism herein de-
scribed could be used in other machiues, the
operating devices beingsnitably modified when
required. ‘The longitudinally - moving chuck
could be combined with a laterally- moving
tool-holder, or with a stationary tool-holder
when only a die and cutting-off tool are to be
used.

Instead of using a separate cam on the cam-
drum for shifting the chuck laterally, a cam
such as shown in my application for patent,
No.19,327, filed Octolier 22,1380, could be used.

The machine shown is entirely automatic;
but hand-machines embodying the invention,
at least iu part, could be made. For example,
using thecam for producing lateral movements
deseribed in my last-named application, the
slide I could be reciprocated by a lever with
handle—cam-drum, main shaft, aud accessory
parts being dispensed with. So,also, machines
could be made to operate on blanks, or to make
wood-screws embodying more or less of the
invention. Instead of baving thelateral move-
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Having now fully described my said inven- |
tion and the manner of carrying thesame into
effect, I would observe tbat no claim is made
herein to matter shown or claimed in my afore-
said Patent No. 241,806, dated May 24, 1881, or
in my applications: numbered and dated re-
spectively 119,327, October 20, 1880, 38,250,
July 21,1881, "and 38,251, July 21 1881 but

Wlnt Ido clalm 1s——-

1. The combination of the chuck, the hollow

revolving said chuck and spindle, the means
for releasing at intervals the bite of the chuck-
jaws and for feeding a long rod or serew-stock
through said spindle,and the lateral and longi-
tudinal slides or reciprocating supports, the
one carried by the wmachine-frame, and the
other, which forms the immediate support for
the chuck, mounted in ways of the first slide,
substantially as deseribed.

2. The combination of the chuck adapted to
receive a rod or long screw-stock, the longi-
tudinal slide carrying said ¢huock, the means
for relieving and restoring the pressure of the
chuck-jaws, and the meauns for feeding the rod
or screw-stock when the pressure of the chuck-
jaws is relieved, said means operating inde-
pendently -of the lorgitudinal movement of
said ehuck, substantially as described.

3. The combination, with the milling and
threading tools, of the chuck and the loungi-
tudinal and lateral slidesor reciprocating sup-
ports; the one carrying the chuek and being
mounted in the ways of the other, substan-
tially as described.

4, The combination, with the milling and
threading tools, the chuck, and the laterally
and longitudinally movable slides or supports,
the one carrying the chuck and being itself
carried by and movable in ways of the other,
of the cams and connections or equivalent
automatic mechaunism for shifting said slides
or supports back and forth, substantially as
described.

5, The combination of the chuck adapted
to receive along rod or secrew-stock, the lateral
and longitudinal slides or reciprocating sup-
ports, the one carrying the chuck and being
itself carried by and movable in ways of the
other, the feeder, the series of cutting-tools,
including a cutting-off tool, and the cams and
conpections or equivalent antomatic mechan-
ism for reciprocating said slides or supports
and for operating said feeder, substantially as
described. )

6. The combination, with the chuck, the
milling-tool, the threading-tool, and the cut-
ting-off tool, of the feed-clamp and its operat-
ing means,said clamp being arranged between
the front of the chuck and the said milling
and threading tools and out of the way of said
cutting-off tool, substantially as described.

7. The combination, with the chuck and lat-
erally-movable support therefor, of the feed-
clamp, earried also by said support and ar-
ranged in front of the cbuck, substantially as
described.

8. The combination, with the chuck and the
means for releasing at intervals the bite of the
chuck-jaws of the feed-clamp, arranged in front
of said chuck, the springs for closing and for

advancing the clamp, and the cams and coun-
nections: for opening and for returning the
same, substantially as described.

9. The combination, with the ¢huck and lat-
erally-moving sapport therefor, of the four-mo-
tion-feed clamp and cams and connections op-
erated by the lateral movement of said chuck
and its support to close the arms of said clamp,
to advance the same, to open them, and return
them, the operations being performed succes-
sively-and in the order named, substantially as
described.

10. The arms of the feed-clamp and their
supporting-shafts, capable of limited longi-
tudinal ‘and rotary motions, in ‘combination
with the means for imparting positively such
motions thereto in one direction, and- the
springs for returning the same, substantially
as described.

11. The combination of thechuek and chuck-
spindle, the arms of the feed-clamp, the shafts
extending lengthwise of said spindle and car-
rying the said arms at their outer ends, and
being capable of limited longitudinal and ro-
tary motion, the springs surrounding the said
shafts, the latch for: governing their rotary
motion, the lever forimparting their longitudi-
nal motion, and operating-cams and connec-
tions, substantially as described.

12. The eombination of the chuck, the sup-
port therefor, the camns and connections or
equivalentautomatic mechanism for imparting
lIateral and longitudinal motion to the chuck
and its support, the die or threading-tool, and
the catting-off tool, both mounted on the sta-
tionary support or supports, substantially as
described.

13. The combination of the chuck, the mov-
able support therefor, cam-operated mechan-
ism for shifting said chuek and support, the
die or threading-tool comprising the die-spin-
dle with the inclosing sleeve, the belt-pulley
mounted on said sleeve, and gearing for com-
municating motion from said pulley to said
cam mechanism, substantially as described.

14. An antomatic screw-machine compris-
ing, in combination, the chuck, lateral and lon-
gitudinal slides, the cams and connections or
equivalent antomatic mechanism for operating
the same, the feed mechanism, with feed-clamp
in front of said chuck, the devices fixed on
said longitudinal slide for operating said feed
mechanism, and the stationary tool-holder
with threading and other tools mounted there-
on, substantially as described.

In testimony whereof I have signed tbls
specification in the presence of two sabseribing
witnesses.

~ALLEN JOHNSTON

Witnesses:
A. G. HARROW,
J. T. HACKWORTH.
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