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UNrreDp STATES PATENT OFFICE.

ALLEN JOHNSTON, OF OTTUMWA, IOWA.

'METAL-SCREW MACHINE.

SPECIFICATION forming part of Letters Patent No. 267,214, dated November 7, 1882.
| Application filed Octnber 22,1881, {No model.) |

To all whom it may concern :

Ottumwa, in the county of Wapello and State
of Towa, have invented a new and useful Im-
prov ement In Metal-Screw Machines, which

improvement is fully set tort.h in the followmg_.

- specification,
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This invention relates more particularly to

antomatic machines for making metal 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 construetionand combmatwn
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 is imparted to the chuck., ILiateral
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 support 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 1s placed outside the jaws,
$0 as to act upon the projecting portion of the
rod. A friction-clamp. could be used for the

purpose ; but a four-motion-feed elamp 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 th&t 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 eonstltutes, 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, 13881, 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 drawings, which form a
part of this specification, represent a screw-
machine embodying the invention. |

Be it known that I, ALLEN JOHNSTON, of |

Figure 1 is a central vertical longitudinal
section ; Ifig. 2, a plan; Figs. 3, 4, and 5, cross-
seutlous on dotted ]1119% x 2, JJ, and zz re-
spectively, Fig. 1; and Fig. 6is a bottom view,

showing the cams 'for re]eabmg the chuck-jaws

at intervals to allow the feed to be made.
Fig. 7 is a detail vlew 1N perspectue and sec-
tion.

A i1s the machme frame on whleh the varions
parts are mounted. The main shaft B turns

i bearings in the frame and carries the cam-

dram C, by which the chuck is shifted to bring
the tools successivelyinto action. The chuoh
1s carried by a spindle, D, mounted in bearings
on a ]aterally movable Supp{)rt or slide, I,
which is itself carried by a longitudinally- mov
ablesupportor slide, I, the terms “lateral ” and
‘“longitudinal” havi mg reference to the axis of
the chuck. The slide Fis supported in waysof
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the machine-frame, the slide E in ways of the -

slide I¥. A pin, Gr screwed 1nto or otherwise
fastened to the machme -frame, projects into a
groove, g, in the bottom of the slide E, aund

holds the latter from lateral motion dmmﬂ' 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 bv means of the Irregular cam ¢ on the

face of the drum C, throucrh the pin £, fixed to

satd slide and pmjecting into the groove con-

~stituting the cam. ‘T'he slide K of course par-

75
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takes of the movement of the slide If 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-

GO

frame, and carrying at one end a pin, ¢?, pro-

]ectmg into the groove constituting the cam
¢’y and at the other with a pin, ¢, prOJectmg
into a groove, ¢, 1n the slide E.. A link could
be used instead of the groove-and-pin connec-
tion, if desired. The chuck-spindle D is

tur ned by a belt running on a pulley, D/, fixed
on the spmdle It 1s revoh ed opposite. to the

direction in which chuck- slmldles ordmarlly
run. | |

- The Lhuck may be of any ordinary or suita-
ble construction. .As shown, itis composed of
spring-jaws d, formed of oue split piece and
held in the solld head of the chuck- spindle,
and operated by wedges d’, formed in one piece

with the tube d° and W(}rhmﬂ' between the

| chuck-jaws d and the head of the spindle.
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A spring, d?, surrounding the tube d?, presses [ the feed-clamp and the rod or screw-stock 1s

ri
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spring A3,

the wedges tm ward and holds the chuck Jaws
closed except when tube d* 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 surroundiug |

the tabe, and fitting within an opening in the
lever H. This lever is pivoted toan arm, H’,

rigidly attached to the slide E. Af its outer
or free end is a.cam-piece, i, pivoted to the

under side of thelever. (Shownin dotted lines,
Fig. 2, and 1n full lines, Fig. 6.) The outer end
of the cam-piece plays between the pins i/ A2
A spring, 1’, tends to force this end away from
the pio A/, Below the piece h, and fixed thereto,
is a cam, L4

IFixed to the slide I 1s a pin, F/, with which
the cam /I* works. When the Shde I, with the
chuck and chuck-spindle, is moved in the di-
rection of the cutting-off tool 1, (up, Fig. 2,) the
cam A% as i1t moves over the pin F’,is sim-
ply torced back against the pressure of the
As soon, however, as the slide E
reaches the end of ifs movement, or shortly
before, the cam is released from the pin FY/, and
the cam-pilece I is forced by the action of the
spring A over against the pin 22, so that on the

- return movement of the slide a new surface of

390

the cam is in contact with the pin IY, and by
the action of the latter the outer end of the
leveris pressed back, (totheleft, Figs.1 and 2,)
withdrawing the tube d and wedges d’ and

- releasing t,he grip of the chuck-jaws upon the
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rod or screw-stock.
the rod or screw-stock is advanced the length
of a screw.

Mounted upon the sllde E, above the chuck-
spindle, are the two shafts KK ,capable of lim-
1ted 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 screw-stock prcuectma
through the chuck. These arms GO[lthtutB,
theretore, the feed-clamp.

Surroundingeachshatt 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
i Figs. 1 and 2.)
bears at its front end on the pms k2, prmectmn
from the shafts K K’. Its rear end rests upon
the lever H, and is provided with an incline or
cam surface !, over which said lever works.

In the posmon showu in Kig.1lthe rear of lateh
Li 18 held up by the lever H and the arms of

the feed-clamp are separated, as shown in full

lines, Fig. 5. When, honever the lever is
drawn back by the action of the pin I on the
cam A% the incline I’ allows the rear of the
latch to fall,and the springs &/,being liberated,

- bring the clamping-arms % together as shown

in dotted lines, I'ig. 5. The rod or screw-stock
18 thus grasped by the feed-clamp outside the

chuck at the same time that the jaws of the
latter are released.

against the rear end of the shatts K K. .
horizontal arm is provided with a set-screw, n,
| which bears upon the cam M, and by the ad-

While the jaws are free’

A lateh, 1, pwoted at 1,

effected by the actionof a cam, M, fixed to the
slide If llpOIldbPHtleVGI‘ N pwotedon theslide
I, The upright arm of this lever 1s forked,
so as to straddle the chuck-spindle, and bears
The

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 advaunced during the return (down,

| F'ig. 2) movement of the slide E and chuck.

The feed is completed before the end of this

movement, when the cam 7* 1s released from

the pin I/, aud the lever H and tube d? being
forced forward bythe spring d® and therear of
latch Li raised, the arms of the feéd-clamp are
separated and release the rod or screw-stock,
and the chuck-jaws are forced together and
ograsp it. The chuck-jaws being rotary, while
the feed-clamp 1s not, they are made to open

a short time before and to close a short time
“after the feed-clamp.

Duaring the movement
of the slide E and chuck toward the catting-
off tool the set-screw % in lever N moves down
the cam M, and the springs &/ return the
feed-clamp to the position shown.without. ef-
fect upon the rod or serew-stock. The cut-
ting-off tool I is secured to the machine-frame
in any suitable way, and the turning-down
tool 1’/ 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 heid
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 I? and the sleeve
() is a cluteh, p, one part being carried by the

die-spindle and the ofther by the sleeve. A

spiral spring, q, surrounding 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 1n engage-
ment, so that the motion of the sleeves Q Q)
18 commumcated 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 thedie-spindle isleft
free torevolve; but whensaid spindleisdrawn
still further fm ward 1t 1s engaged Dby a stop-
clutch, which holds it stationary. A clatch-
plece, fr, i$ fitted in a recess in the stationary
nat ¢, together with a spring, 1/, interposed
between the clutch- -plece and the end of the
recess, so that it tends to force the latter out-
ward, (to the right, I'ig. 1.) The head p’, at
the rear of the 3p1ndle, 18 provided with a se-
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ries of notches in its rim, and when the die-

The forward movement of | spindie is drawn forward one of these notches
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i3 engaged by the clutch p1ece r,and. the spln- | and thecutting-off tool.

~dle 1s held stationary. | are then advanced, and while in the forward

The thread is cut. upon the rod Or SCrew-
stock by the die or threading-tool remlvme
faster than the chuek; but when the thread is
completed the die- Spmdle s drawn forward
and the clutch 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 clutch-piece ». The continued revolu-

tion of the rod or screw-stock with the chuck

releases it from or unthreads the die. Should
the notch 1 head p’ at the rear of the die-

spindle be not fdiI‘]Y engaged by the clutch-

piece #, the spring 7/ yields and allows the die-
spmdle to turn until the next noteh comes op-
posite, when it forces the clutch- -piece into the

~same. A limited endwise movement is allowed

20

25

the die- spmd-}e while held hom rev olvmﬂ‘ bV
the clutch- [nece ro

Motion is communicated - to the main shaft
B irom the sleeve Q' by means of a train of re-
duecing spur-gearing, comprising the gear %,
fixed to the sleeve, the gear &, keyed to the
main shaft, and the intermediate gears, ¢, &2, #,

B AR SR AN and t', the large and small gears, t and

30
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ﬁ £ and £, 8 and t7, being connected so as to

Tevolve at the same Speed and the .gear ¢° be-
ing an idler, which may be ca.rried._ Oll ANl ArcC-

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 descubed‘

in my before- mentioned patent. -

In working the following operations take
place : Atter the rod or screw-stock has been
luserted through the tube d?, out between the
chuck-jaws d, with a sufficient length project-
ing, aud the LIIUL]I with said md Or S¢rew-
stock has been brought opposite the turning:-
down tool, with the axes in line, the slides I&
¥, with the chuck, are advanced by the action

of cam ¢, and-the tool being brought into ae-

- tion reduces the rod or screw-stock to the de-
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sired length. The slides E F and the chuck

are then brought back, and the slide K, with

the chuck, is &,hlfted by the action of the cam
¢ laterally, so as to bring the axesof the chuck
and of the die or threading-tool in line.

¢, and when the desired length of thread has

been cut they are drawn sharply Dack. The |

newly-cut thread being held in the die or
threading-tool, the latter and the die-spindle
follow the chuck.
engaged, the cluteh-piece r is engaged, and

the rod or screw-stock is released trom the die ;

or threading-tool by the conjoint action of its
own revolution and backward movement, and
the tension of the spring ¢ serving to with-
draw the die or threading-tool.

thread is released the spring ¢ at once disen-

gages the die-spindle from the cluteh- -plece 7,
bringing the two partsof the clutch pinto con-
tact. After the chuck and slides have re-
treated the required distance the chuck and

slide I are shitted laterally to bring the rod or

The
‘chuck aund rod are then advanced by the cam

LThe clutch p is at once dis-

:

‘When the |
parts being dlbpeused with. So, , 2150, machines

the cutting-off tool,
They are then moved back

The chuck andslides

position the chuclk aud slide K are shifted lat-
erally to bring the rod or stock in contact with
g0 as to sever the newly-
formed screw.
again. The chnck andslides are then backed,
and the slide I is shifted laterally until the
axes of the chuck and torning-down tool are

in line, Itis during thlblateral movement that

the chuck-jaws are released by the action of
the pin T, cam &% and lever I, that the rod or

screw- stock 1s grasped by ar ms k of the feed-

clamp on the release of thelatch L through the
movement of lever H, and that the feed- ddmp
and rod or serew-stock are fed forward by the
cam M and lever N a distance equal to a SCrew’s
length.

The 0pemt10n s before descrlbed are repeated:

indefinitely, fresh rods or screw-stocks bemw
supplied as required.

- Various modifications may be made 1n tht.,
details of the machine without departing
the spirit of this invention, and portions there-
of may Le used without l;he others. Instead
of having separate belts on the chuck-spindle
and sleeve of the die- spmdle, they could Dbe
connected b} toothed gearing, as in the man-
ner shown in my ..:1pplleatmn for Letters Patent
for screw-machine, No. 38,250, filed Ju]y 21,
1831.

‘Other means than tlmt shown LOHId be used
for tapping or cutting the thread—such, for
example,
ployed-—-—m mechanisin. mr ranning the die fast-
er than the chuck in unthreading. A length-
gage could be used instead of the lmproved
feeding mechanism deseribed, 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.
S0, likewise, the feedmg meclmmsm helem de-
Scrlbed could be used in other machiues, the
operating devices beingsuitably modified when
required. The lOIl“ltlIdIIJHH}-11]0\1[1“ chuck
could be combined with a laterally - moving

tool-holder, or with a stationary tool- holder
when 011]y a die and cuttiny oﬂ tool are to be

used. |
Instead of using a sepamte cam on th(, cam-

drum for shifting the chuck laterally, a cam
such as shown in my application for patent,
120

HO

No.19,327, filed October 1380, could be used.
The machine shown i enme]} automatic;
but hand-machines embodying the invention,

at least in part, could be made. Tor example |

using thecam tm producing lateral movements

_deacrlbed in my last- named application, the
slide I could be reciprocated by a lever with

from

as the reversing- -gear ordman]_s em- .
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handle—cam-drum, main shaft, and accessory

could be made to operate on blﬂ;l’]ku, or to make
wood-screws embodying more or less of the

invention. Instead of having thelateral move-
ment of the ehuck and its support in right -

lines, it could be made in a short arc or carv ed

screw-stock between the die or threadmﬂ' tool | pmth

130




Having now fully described my said inven-

~tion and the manner of carrying the same into |

In my appllcatmns numbered and da,ted re- |
-kpectwely 19,327, October 20, 1880, 38,250,

- Jauly 21, 1881, and 33,251, July 21 1881 bub

a—

LJ

Wlnt 1 do clalm 18—

- 1. The combination of the chuck the hollow
| ehuck-qlnndle, the pulley or its equwa,lent for

one carrled hv the mdchme frdme dlld the

other, which forms the immediate bupport for
the chuck mounted m ways of the tlr:at sllde,s |

~with the means for imparting positively such

~tudinal slide carrying said chuck, the means

for rehenng and 1est0r1ng the pressure Ot the: |

| des is rvlleved seml -m-,van-b-opelatmg mde

pendemly.of .the 10nﬂ‘itudinal movement of

- tudmal and lauteml shdes or recu)rocatmg sup

.. ports, the one carrying the chuck and being
mounted in the ways of the other, substan- |
~tially as described.

4, The combination, with the milling and
threading tools, the chack, and the laterally

~and longitadinally movable slides or supports,

10

D3

60

the one carrying the chuck and being itself
carried by and movable in ways of the other,
of the cams and counections or equwalent
automatic mechauism for shifting said slides
or supports back and forth, substantially as
described.

5. The combination of the chuck adapted
to recelve along rod or serew-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
connections or equivalent antomatic mechan-

| motions thereto in one dweotmn
r_ecewe a md or long screw-sto@k -the- longi- |

4 ?[IJOtIOI] the lew er for 1mpartlug thelr lOI]gltlldl E
nal motion, and. operating-cams and connec- :
ﬁtlons, substantially as described.
12. The combination of the (-,h-u(,k- the 'Sl]p :

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 ¢lamp 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 sapport therefor, of the feed-
clamp, carried also by said support and ar-
ranged in front of the cbuck, substantially as

~ described.

effect, 1 would observe that no claim 1s made |
herem to matter shown or claimed in my afore-

said Patent No. 241,806, dated May 24, 1881, or |

269,214

8. The combination, with the chuck and the

Ty
'n\‘
‘n -

means for releasing atintervals the bite of the

chuck-jaws of the feed- clamp,arranged in front
0t said chuch the Sprm gs ior clesmg and for. |

Same, subbta.ntldllv as descnbed

| 9. The combination, with the chuck and ht
. erally -moving support therefﬂr of the four-mo-
tion-feed clamp and cams and eonnections op-

~erated by the lateral movement of sald 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-

3! Swe]y and 1n the order named Sl]bbtﬁl]tlall} as |

| descnbed

10. The arms of ! the feed clamp and theu:
supportmg -shafts, capable of limited longi- 8¢
tudinal and rotary motions, in ‘combination

11.

| beiucr ca;pable ot limited lono‘itudinal and ro-

port therefor, the cawns and connections or

| equivalent antomatic mechanism for imparting

i

|

lateral and longitudinal motion to tbe chuck
and its support, the die or threading-tool, and
the cutting-oif 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 chuck 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 automatm screw-machine compris-
ing, in combination, the chuck, lateral and lon-

oitudinal slides, the cams .:md 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

and - the =
springs for returmnﬂ the same, sub%tantlally'
“as described.
'The combination of the ch.uck d.ud ch u(,.k-'
| 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

10§

I10

11§

120

mechanism, and the stationary fool-holder -

with threading and other tools mounted there
on, substantially as described.

In testimony whereof 1 have signed this
specification 1n the presence of two saubscribing
witnesses.

- ALLEN JOHNSTOXN

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