(No Model.) .- 4 Sheets—Sheet 1.

A. JOHNSTON.

- SCREW MACHINE, )
No. 368‘_‘,5“3%3. R - Patented Aug. 16, 1887.

+
) i
L
- .l |
..Hhh
Bige ¥ | '
i

A
il

il

| r u:r I
N | So
‘:3\ el Q
N Y= /i
s ; e
| j l ﬂ I:h LLLLS - | r
. | Q | If T T > %)
F 1 ; |
' |

-
8 : . -
N D
sl T
N‘ ! | — == = !
W
“ | I NG ib Q
. ek | &
| | w
_ N
€l e 7c€35€S: N ?\b ,];zz/er'z—fa?i":-

.

=

t
. JM,é_/é"”%a 3{6 . El\’.: _ ?\"a ?‘fl;\b . . | //ZEF"C Jgéﬁﬂfﬁﬂ,_
A 57 By Aoy Sn e R et

AKX A Elorrz eys: |




4 Sheets—Sheet 2.

A. JOHNSTON.
'SGREW_ MACHINE.

(No Model.)

e 7 SN
&0 \ N azzé? _hﬂm M/MW
< | N S

i ~_ o
S U

f
J




(No Model.) - | o 4 Sheets—Sheet 3.

A. JOHRNSTON.
SGREW MACHINE,

No. 368,533, ~ ‘Patented Aug. 16, 1887,

1 e =
y ;‘ f
— f——f
\ ff ff
] ﬁ/ I _ ,.!4’ —Ef
A ET B X/ |
' 7

| |
I}“Ii i
N

! IR
AN EINRRISA L

il
i ll’ |

Il

72 = /
X
— o
— F_?".l-—r __.;_|""I —— L Smmssmmim e

| ﬂ f _j}" A e a—
. . ? L |

= 0

II"HH

/2 rcesses: . : . Jreverzionr
oS oce & B . S ere Todiresior

/55-5’ Wé//ﬁ??‘?’i@!‘}/«?

N. PETERS. Photo-tithographer. Washington, D, C.




(No Model.) | " ' 4 Sheets—>Sheet 4!

A. JOHNSTON.
SCREW MACHINE.

- No. 368,533, . Patented Aug 16, 1887.

<IN % X R

— 7
AT

T

C
'%f

N AN
.,
NNIN |
.. % .
| | T “
_ ™ \ Y
| ‘% TN :
;A x 7 TR '

| _Z.?;:zze%zélc?ri‘ .
9777(743%(7—%?532‘5#'
Jj%@b&@é;tw

A %fﬁrﬁﬂf‘?




5

UNITED STATES PATENT

FFICE.,

 ALLEN JOHNSTON, OF OTTUMWA, TOWA.

SCREW-MACHINE.

SPECIFIC'ATION forming part of hetters Patent No 368, 533 dated Aucust 16, 188'?
Apphﬂtlnn filed April13, 1887, bernl No. 234 ,631. (No moﬂel }

To «ll whom it may concern: .

Be 1t known that I, ALLEN JOHNSTON, a
citizen of the United States residing in Ot-
tumwa, in the county of \Vapello and State of
Iowa, have invented a new and useful Im-
provement In Screw-Machines, of which the

following i8 a specification.
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My mventlon relates to metal screw-ma-
chines, and more particularly to improve-
ments 1n the mechanism for automatically op-

erating the revo]vmo‘ tarret or frame in which
the several tools are mounted

-T'he Invention is an improvement upon the |

machine heretofore patented to me in Letters
PPatent No. 316,788, of April 28, 1885, and

_Wherem the revolvmg; turret 1s mounted with

its axis horizontal and pftrallel to the axis of
the chuck-spindle.

My imnvention consists in an inter mittently--
rotating turret the axis of which is parallel
to the axis of the chuck-spindle, in combina-
tion with a rotary shaft, upon which the turret
rotates as an axis and by which it is driven.

It further consists, in connection with the
turret and its axial duvmf:r shaft, of planet-
gears for communicating motmn ﬁom said

- shaft tothe turret.
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1t further consists, in connection with the
turret and its axial duvnw shatt, of a pair of
differential gears, one connccted w1th the tur-

‘ret and one  loose thereon, both said differen-

tial gears meshing wﬂ;h the 1ev01x ing planet-

gear,
It further consmts, in connection with the

intermittently - rotating turret, its continu-
ously-rotating driving-shaft, and suitable con-
necting 111e0hamsn1 of a steady-pin adapted
to cmest and lock the rotation of the turret.

It further consists, in connection with an
intermittent rotary: tuuet of a continuously-
rotating driving-shaft mmuﬂ*ed and operat-
1ng to rotate the turret contmuously until its
motmn 18 checked by the steady-pin entering
a socket 1n the turret.

It further consists, in connection with a

- slide carrying thetool-bearing intermittently-

50

rotating turret, of a steady-pin, also carried
upon said shde, and mechanism for recipro-
cating said steady- pin in said slide.

1t fmther consists in a tool-bearing turret
mounted upon a compound or double slide,

?

same pomt by a cam or othez mechamsm for
advancing the tool to its work, and the other
slide or part being adjustable on the main 53
slide, 8o that the turret and its tools can be
adjusted either forward or backward.
- My invention also consists in the novel de-
vices and novel combinations of devices or
parts herein shown and deseribed, and more 6o
particularly pointed out in the c¢laims.

Inthe accompanying drawings, which form
a part of thisspecification, and in which simi-
lar letters of reference indicate like parts,
Figure 1is a central longitudinal vertical sec- 05

‘tion of a machine embodymer my invention.

I1g. 2 1s a vertical cross-section on line 22 of
Fig. 1. Iig. 3 isavertical section on line3 3
of Fig. 2, and Fig. 4 is an enlarged central
longitudinal section of the rotating turret. riel
Insaid drawings, A represents the frame of
the machine, which may be of any suitable
construction; B, the chuck-spindle, and B the
pulley for driving said spindle. The chuck-
jaws b.are closed by their endwise or recipro- 75
cating movement against the inclines or
wedwes b'. The chuck -jaws D are foreed for-
ward to close upon the rod or work by any
suitable means—for example, that shown
and described in my former patent above re- 8o
ferred to. Forconvenience, I haveillustrated

in the drawings the same chuck and chueck-

operating mechfmlsm which is shown and de-
seribed in my Patent No. 363,144, dated May
17, 1887. The chuck-jaws b abut directly 3:
agmnst the sleeve »?, which is forced forward
by the screw-sleeve Zﬁ the threads of which
screw in or out of the threaded sleeve b, which

i8 rigid]ly secured to or made integral with the
chuck-spindle B. Thescrew-sleevel’isdriven go
faster or slower than the chuck-spindle by the
gears b° 0° on said screw-sleeve, which mesh
with the gears b” b°on the clutch-sleeves i’ b,
which are both loose on the counter-shaft ..
The shaft " is furnished with two clutches, 6™ 95
b, which alternately engage the clutah-sleeves |
b° b, The shaft 0" is reciproecated to cause one
or other of said clutehes to be engaged or both

of them disengaged by means of a cam, U,

on the cam-shaft C, which operates through 100

the sliding bar U, arm 5%, and grooved collar
b, 'The shaft " is revolved by a gear, b, on

the chuck-spindle,which meshes with a frie-

one slide always being moved. forward to the I tion-gear, 5", clamped between the collars or
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rings b b on the shaft b".
is driven from the chuck-spindle by a train of
intermeshing reducing-gears, cc’ ¢’ ¢’ ¢* ¢’ ¢° ¢' ¢,
- or other suitable or equivalent mechanismn.

s My present invention does not consist in this
chuck or chuck-operating part of the screw-
machine, and for a morefull description there-
of I would refer to my aforesald Patent No.
363,144.

D repreﬁents the 11:1term1ttent]y revolving
tool-bearing turret mounted in suitable bear-
ings, E/, intheslide E. Theslide E is mounted
in suitab]e guideways,e,on the frame A. The
slide F is mounted inguideways f onthe [rame
A, and is reciprocated longitudinally to ad-
vance the tools carried by the turret to and
from their work by means of a cam,(C*on the
- cam-shaft,C. TheslideFis connected with the

10

I

~cam-groove C*byapin,I,carrying the friction-

roller f*. Theslide Eis adjustable on theslide
I, so that the turret and its fools may be ad-
justed forward or backward, as required, the
slide F being advanced and retracted always to
- the same exfent by itS operating-cam. -Any
25 sultable means may be employed for adjusting
the turret-carrying slide Eon the cam-slide F.
I prefer to employ for this purpose, as shown
in the drawings, a threaded nut or sleeve, f°,
- which works in- a screw-threaded hole, f*, in
3¢ the flange or projection f° on.the slide L.
This sleeve f°is also furnished with a screw,
f° which enters a threaded hole, f',in the
- slide F. The end of the threaded sleeve f*
abuts against the slide F. DBy turning the
threaded sleeve and the screw f° the slide I
may be adjusted as desired on the slide L.
The axis of the turret D, thus Journaled on the
double or compound slide It I, 1s parallel to
the axis of the chuck-spindle B.
Intermittent rotary motion is communicated
to the longitudinally-sliding turret D through
an axial shait, GG, which ﬁts loosely 1n a cen-
tral or axial hole in the turret and is continu-
ously rotated by means of a gear, g, on the
15 chuck -spindle B, which meshes with a gear,
¢', on the shaft G. The outer end of theshaft
(x iIs supported by or journaled in a sleeve or
other suitable bearing,G’, secured tothe frame
A. The gears g ¢" are preferably mounted
within the hollow driving-pulley B', as shown
in the drawings, as the machine is thereby
made morecompact. Intermittentrotary mo-
tion is communicated from the continuously-
rotating shaft & to the intermittently-rotating
longitudinally-sliding turret D by means of a
planet-gear, H, which is journaled upon an
AT, H’ seeur ed t0 asleeve, H* whichis keyed
- to the shaft G by a key, &, which fitsin a lon-
- gitudinal groove, ', in the shaft &, and which
60 is journaled in the interior hub I, of the
slide B. This planet-gear H meshes with a
pair of differential gears, A’ 2%, one of which
has a greater number of teeth than the other.
The gear 7* preferably has forty-four teeth,
and the gear A* forty-five teeth. The. gear A’
is secured to a hub or shoulder, /°, on the tur-
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35

| o

50

55

The cam-shaft C | hub, 2 011 fthe gear A'.

steady-pin.

The planet-gear H, car-
ried by the shaft @&, revolves around the differ-
ential gears 2° I w1b]1 which it meshes, and at.
each revolution of theshaft G it turns one of the
differential gears A’ #* the distance of one tooth
in respect to the other. When the turret is
held stationary by the steady -pin or other
holding device, the gear 2* will be turned a dis-
tance of one tooth at each revolution of the
planet-gear, and when, on the other hand, the
oear k', which is loose on the turret, is held
Statlon‘mry, the gear /° and the turret t0 which
it is fixed will turn the distance of one tooth.
So far as this planet-gear feature of my inven-
tion is concerned, any suitable device or mech-
anism may be employed for automatically
chucking or holding the differential gear A’
stationary at snitable intervals. I have, how-
ever, invented a special form of mechanism
for this purpose, which I prefer to employ and
which I will now proceed to desecribe. |
K is a clutch-ring mounted upon the flange
or shoulder % on the gear A% and preferably
having a frictional connection with said gear
instead of a rigid eonnection, sothat the clutch
ring may shp on the gear in case the clutch
should be engaged by the companion part K’
of the clutch before the turret is released from g5
the steady-pin, if the steady-pin should be en-
gaged with the turret before the parts K K’ of
the clutch are disengaged. The frictional con-
nection between the elutch K and the gear A*
is effected by the frietion-collars k' k% between 100
which the clutch-ring is pressed by the collar
? and the threaded collar or ring £*. By
turning the threaded collar %* the degree of
friction or resistance may be adjusted.

70
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The clutch-arm K'is a part of or carried jo5

upon a sleeve, K2 secured to the steady-pin
M. The steady-pin M is mounted in suitable
bearings upon the turret-slide E, and enters
suitable sockets, d, in the turret D and serves
to fix and hold the turret in proper position
to align the several tools carried by the tur-
ret with the chuck. This steady-pin is recip-
rocated on the slide I, to cause it to engage
and disengage the sockets in the turret and
cause the clutch-arm K’ to engage and disen- 113
gage the clutch K by means of a rock-shatt,
M’, having a toothed segment, m, the teeth of
which mesh with the rack-teeth m’ on the
The rock-shaft M’ is rotated or
rocked by a notched disk or projection, m’,
secured to said rock-shatt, which engages a
stationary spring-pawl, m ,Secured to the fmme
of the machine, and which engages the notched
disk m* as the slide E is reciprocated by the
cam C°. The pawl m’ is pivoted to an ad-
justable block, m', attached to the frame, so
that the position of the pawl may be adjusted
in relation to the notched disk m’, earried by
the slide E. | | |
m’ 18 the spring which holds the pivoted
pawl in position. In the drawings the turret
1s shown in ifs advaneced position, and as the
turret is retracted by the cam C° the pawl m®

110
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retD. Thegear/Z'isjournaled uponaflangeor | will engage the notched disk m’ and turn the

120
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rock-shaft, and thus withdraw the steady-pin

and engage the clutch-arm K’ with the clutch

- K after the Steady pin has become disengaged

15

from itssocket in the turret.. When the olutoh
K K’ is thus engaged and the turret and its
tools withdrawn from the work,the differential
gear i* will thus be held Stﬂ.flona,ry and the
furret rotated to bring another tool into posi-

tion for operation upon thestock or work held |

by the chuck. After the turretisthus rotated
by the differential gears and planet-gear until
another socket, d, in the turret is. bromht op-
posite the steady -pin, the Stoady -pin Wﬂl be
forced into the socket by the spring M? which

abuts against the slide I at one end and the.

sleeve K*on the steady-pin at the other. The

- pawl m’ is pivoted so that the notehed disk m?

20

may ride over the same by the further move-
ment of the slide after said notched disk is
turned by the pawl. The sockets for the
steady-pin should be made conical.

N is a gear on the shaft G, which meshes

~with a gear, N', on the S}_f)mdle of the thread-

s
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1ng- tool n, and by which the threading tool 1s

revolved. |

P represents a cam on the cam-wheel (,
and P’ a lever operated by the cam for actu-
ating the cutting-off tool. In the drawings
only one tool 18 shown on the turret.

number of different tools desired, as is cus-
tomary in automatic screw - maohlnes The

turret D is of course provided with a steady-
pin socket, d. for each tool to align the same

with the chuok-Spindle. ‘The mechanism for
operating the cutting-off tool, . as well as the
means for rotating the threading-tool from the
shaft Gz, are fully shown and described in my
previous patent beforereferred to, and as these
features are not part of my present invention
or improvement they need not be here de-
scribed.

By my present invention it will be observed |

that the turret is continuously rotated by the
continuously-revolving axial shaft G until the
steady-pin enters the socket inthe turret, when

~ its motion is arrested by the steady-pin, the
- cluteh-arm K" being disengaged from the clutch

55

K by the movement of the sfeady-pin as the
same enters its socket in the turret.

part of a rotation, as desired, according asthe
turret 18 prowded with one or more oockets
for the steady-pin to enter. The machine is
thus readily adapted for the use of any num-

ber of different tools on the turret, as desired,

and whether the turret has one tool or more it
will be driven continuously until the socket is
brought opposite the steady-nin.

The shaft which rotates the turret need not

pass through it, but may be located at any

suitable pOSItlon for communicating power to
the turret to rotate the same.
I claim~=

1. Inan automatic screw- moohme, the com-

bmatlon with atool-bearing revolving turret}, | K and clutch -arm K, said eluteh K ha,vmn' Q

The
turret may, however, be furnished with any.

The tur--
-ret.may also be rotated either a whole or any

of a compound or double slide, one part of

said slide being adjustable on the other and

carrying the turret, and the other part of said -

slide always moved forward to the same point 7o

by the cam or other actuating mechanism, so
that the turret with its tool can be adjusted
either farther forward or back, Sllei’lIltI’ll]V
as specified.

2. The combination, with cam-slide F, of an
adjustable slide, E, mounted upon and Cdl’I'IEd
by said slide F and a tool-bearing turret, D,
mounted upon said adjustable slide 1t sub—.
stantially as specified.

3. In an antomatic screw-machine, an inter-

mittently-rotary tool-bearing turret, in com-

bination with .a oontmuously rotating shaftar-
ranged to rotate the turret oootmuously until

| the motlon of theturretis checked by asteady-

pin entering the socket in the turret, substan-
tially ag 3peclﬁed -
4. The combination, with an intermittent

rotary turret, of a contmuously rotating shaft

passing throuwh the turret and mechamsm for
mtermlttently rotating said turret from oald
shaft, substantially as Speolﬁed

. In an automatic screw-machine, a rotary
shaft, a turret, a planet-gear, and a gear in-

" termeshlng theremth for intermittently ro-

tating sald turret from said shaft, substantially
as Speelﬁod |
6. The combination of turret D with rotary

shaft G, a planet-gear, and a pair of differen-

tial gears, substantially as specified.
7. Thecombination,with turret D, of rotary
shaft G, a planet-gear, a- pair of differential

850
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gears, and a clutch or equivalent mechanism

for holdmw one of said differ entlal ears, sub
stantially as specified.

8. In an automatic screw-machine, a tur rob
rotating upon a rotary shaft by being con-

nected therewith by planet-gear, substantmlly_

as specified.- |
9. A I‘GCIpI’OCELblI]U‘ and mtermlttontly I0-
tating turret, in combination with a slide and

its steady - pin, operating by its backward

movement to release the turret from the slide

and lock the turret to the mechanism by which

it is rotated, and by its forward movement to
release the tuuet from the said mechanism
and lock the turret to the slide, substantially
as specified.

10. The oomblnatlon of turret D continu-

~ously-rotating axial shaft 3, a 1}1onet gear car-
‘ried by said shaft, a diﬂ'erentia,l gear meshing
therewith carried by said turret, a loose dif-

ferenfial gear furnished with a cluteh, as KK, a

clateh, as K, and a steady-pin, substantially

as Speolﬂed |
11. The combination of turret D, axial shaft

(a, planet-gear H, differential gear_s Re Y, eluteh

K, and cluteh-arm K, said clutch K hoving a
frictional connection with said differential

‘gear &', substantially as specified.

12. The combination of turret D, axial shaft

tos

I11C

ITH

{20

-I.25 o
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| @, planet-gear H, differential gears 7 ht, clutch
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frictionali_ connection with said d_ifferentidl.”
‘gear h%, and a steady-pin, M, substantially as

specified. o

~13. The combination of turret D, axial shaft
(G, planet-gear H, differential gears 2° 1%, clutch
K, and clutch arm K, said elutch K having

‘a Irictional connection with said differential
gear h', a steady-pin, M, and a rock-shaft, M’,

mounted upon a reciprocating slide, a rack
and gear connecting said steady-pin and rock-
shaft, and a pawl foroperating said rock-shaft
by the movement of said slide, substantially
as specified. B |
14. The combination, with a turret, of the
reciprocating slide upon which it is mounted,
a sliding pin furnished with a rack, a rock-
shaft carried upon said slide and furnished
with a gear, and a notched disk or projection
on the frame of the machine for operating said
rock-shaft, substantially as specified.
15. The combination,with the turret, of the

reciprocating slide and a steady-pin furnished

with a cluteh, as K’, whereby the movement

-~ of thegteady-pin to engage the turret from the

25 slide operates to disengage or engage said

clutch K’ with the cluteh of the turret-rotating
mechanism, substantially as specified.

- 16. The combination, in an automaticscrew-

machine, of the chuck-spindle B, a rotating
| shaft, G, geared to said chuck-spindle, a tur-

ret, D, rotating upon said shaft G as an axis,
and mechanism for communicating an inter-
mittent rotary motion from said shaft (¢ to said
turret, substantially as specified.

17. The combination of chuck-Spindle B, -

shait (x, geared to said chuck-spindle, turret
D, intermittently rotating upon said shaft G,
planet-gear H, arm H', sleeve H? differential
gears b’ i, and clutech K K, substantially as
specified. __ |

- 18. The combination of chuck-spindle B,

shaft G, geared to said chuck-spindle, turret

D, intermittently rotating upon said shaft G,
planet-gear H, arm H/, sleeve H’, differential

30

40

cgears 1’ b, clutch K X/, and a sliding pin, M, 45

for engaging and disengaging said cluteh K
K', substantially as specitied. -

ALLEN JOHNSTON.
Witnesses: . |

J. CHAMBERS, Jr.,
J. T. HACKWORTH,
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