No. 644,310. Patented Feb. 27, 1900.
L. C. WOERNER & F. HARRINGTON.
MULTIPLE SPINDLE SCREW MACHINE.

(Application filed Sept. 2, 1898,)
(No Model,) 4 Sheets—Sheet I,

7 = l.. [ ll‘ﬂmmlll”l ‘ :'
=l s s W i lll*"!\"'lllllllwllﬁ!r!,‘[ . |
N § _ = ‘ ‘::'.".’L'"l_;ﬂ Ilh....!!!'.lLlmmnm |l“h| i |
£ == al § nunmmm 11111 ‘ !|
Ty
- \4 *\ . i
R T T |w= 1,-
i ik ,\u ;'
2 ‘ ' - 'E: A-de I: :‘ " : llhl"”"”“” H’
o Ny ’ ' i IH
Wetresscsy : Lnventors:
CLpfpridthe, S sireioglorn

7 Y, ” .
% et /@z{u , 71 W



Patented Feb. 27, 1900.

L. C. WOERNER & F. HARRINGTON.

No. 644,310.

MULTIPLE SPINDLE SCREW MACHINE.

' (Application filed Sept. 2, 1898.)

4 Sheets—Shest 2,

(No Model.)

Rr s
\\\ / 33
\\ :///%%IE% el Ll ok ek L Ly llllh\b\uMH.[IHJ ettt \ = 1“§\E\\\\N\\\\\N\\\\VIWIVWRV/// [IM W
W/ \////////////////// - S s ////”w/ g
AN \\\\ ‘g9 “Hag ¥
\\\ /ﬁ///, 9 DX
| N
7 .
S o6r . \ !
N i
olo o 108 © £
= “ - - \“
et o
J — : _~ T P | _ -H = Bz N_ %
A=l | N
o \ T
o A “u. =
\NN == = === = . )
=4 gy 06T %..v B = = mw %
L s : ’ =S 2 J ww )
. N
29N

HOTO-LITHO., WASHINGTON, B. G

THE NORRIS PETERS CO., P}



No. 644,310, Patented Feb. 27, 1900.
" L. C. WOERNER & F. HARRINGTON.
MULTIPLE SPINDLE SCREW MACHINE.

) (Application filed Sept. 2, 1898.) .
{Ne Model.; 4 Sheets—Sheet 3.

n

e

W &

=1

3
Y
N
3
N
3
N
N
N
Ko
B

NP

Witnesses: Fveritorse
Y \ L. C Woerner, &
. ‘ ) FHarringron,
@2&&6&/ @ﬁé’/ By thedr Hittorney

THE NORRIS PETERS CO., PHOTO.LITHO,, WASHINGTON. D. C.



No. 644,310. . . Patented Feb. 27, 1900.
L. C. WOERNER & F. HARRINGTON.
MULTIPLE SPINDLE SCREW MACHINE.'

(Application filed Sept. 2, 1898.)

(No Model.) . ‘ 4 Sheets—Sheet 4,
72—
N
|
—7
T >
| 4F 1
S i |4 a
¢ Fig.7,
ZZ N6 tg.
N
/4
hed \\ : Lot
| 108
f 5

===} N 1

=== Dy

28 ) e/ |
;! LLLTTL L 42T 2T V. sy T —
20— =t KA AXAR XS SXNXSAT SR SR AR V= =iy
RTGLL L L L LLL LT L LA =

N N

S i e [N

y | //////////%‘:N = =
=
\ oG

.. 5.
Flg J. 28 330
744 28 22 Z '

B, T
|im”ﬁ!ﬂ!!!‘,?11;;%’my.s gl
\\\\\§\\\>Z é TN

&

7

CERHGETIN P £
ANGGA et L
=32 7 7 st il 7N
_ % 48 M{{ﬁ/ i rarark J;;g/ :
Witrnesses. ZJZ ’/Aﬁfﬁ{s\ga = ] Lreverntors:
= ; EA Ry

By tiedr Ftloragy.
2z S

Bl Guts,

THE NOARIS PETERS €O., PHATO-LITHO., WASHINGTON, D. €,



10

- UNITED STATES

PAaTENT OFFICE.

LOUIS C. WOERNER AND FRANK HARRINGTON, OF HARTFORD, CONNECTI-
CUT, ASSIGNORS TO THE PRATT & WHITNEY COMPANY, OF SAME PLACE:

MULTIPLE-SPINDLE SCREW-MACHINE.

' SPECIFICATION forming part of Letters Patent No, 644,310, dated February 27, 1900.
Application filed Septeinbet 2,1898, Serial No. 690,086, (No model)

To all whom it may concérn:

Be it known that we, Louis C. WOERNER
and FRANK ITARRINGTON, citizens of .the
United States, residing at Hartford, in the
county of Hartford and State of Conneeticut,
have invented certain new and useful Im-
provements in Multiple-Spindle Screw-Ma-
chines, of which the following is a specifica-
tion. ‘

Thisinvention relates to metal-working ma-
chines, dnd it is embodied especially in an

. automatic multiple-spindle machine or lathe
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for forming screws and other similar articles
from rods of -the usual type.

One of the main features of this invention
is the provision of improved turret mechan-
ism for holding and advancing to and with-
drawing from a working position the tools
usually carried by the turret in a machine of
this kind. One of the essential features of
this part of the invention is the employment
in connection with a turret of a reciproca-
tory actuating device for rotating the same,
this actuating device being operated in turn
by automatic actuating means—such, for ex-
ample, as the usunal cam-shaft of a machine
of this type. Inaddition to the turret-rotat-

ing device and in connection therewith a lock-

ing device for the turret is also employed,
which coacts with such rotating device and
may also be operated automatically in-a man-
ner similar to the operation just described
with respect to the reciprocatory turret-rotat-
ing member, - '

One of the principal features which distin-
guishes the construetion shown in the pres-
ent application is the automatic operation of
the turret rotating and locking devices, which
action willbe described more fully hereinafter
in detail.

Another important feature of thisinvention
isthe provision of a turret-rotating device sup-
ported and operable independently of the
locking device, separate actuators being pro-
vided, preferably, for the purpose of shifting
these parts into and out of action. Hencein
the preferred construction each of these de-
viees is reactive in one direction, a spring be-
ing employed in this case for normally hold-
ing the locking device in or forcing it toward
itslocking position,while anotherspring tends

normally to returu the turrét - rotating de-
viece toward the beginning of ifs range of
mcvement, which in this case will be in a di-
rection the opposite of the notmal movement 55
of thelockingdevice. The usualconstruction
will be one in which the turret will be sup-
ported for rotation on a reeiprocatory turret-
slide mounted in the ordinary manner upon
suitable ways, and the turret rotating and 6o
locking devices will be carried by this turret-
slide and will be reciprocated relatively there-

to, preferably by fixed actuators orstops car-
ried on the ways or support proper and in the
paths of movement of thelocking and turret- 63
rotating devices, respectively. The turref
itself may advantageously be one having a
substantially - central peripherally - reduced
portion forming two tool-receiving members

at the upper and lower ends, respectively, of 7o
the turret, these two members or portions of
the turret having the usual tool-sockets for
receiving tool-holders of suitable construc-
tion, separate securing or fastening devices
being provided for the tool-holders carried by 75
each of these members of the turret. It will

be evident that by providing tool-holders and
fastening devices of this type the holders of
one series may be adjusted in place or re-
moved independently of those of the other 8o
series. _

In a machine of the class in which the pres-
ent improvements are embodied it is custom-
ary to operate the several tools and other
parts from a rotary cam-shaft, and for the 8y
purpose of varying the rate of rotation of this
cam and for correspondingly regulating the
operation of the ‘tools and other parts con-

‘trolled thereby we have provided in this case

a driving-shaft carrying two pulleys so con- go
nected with the cam-shaft as to be capable of
rotating the latter at different rates of speed

at different stagesin the operation. - The pre-
ferred construction is one in which these two
pulleys are rotated alternately by means of g5
a belt, which will be shifted from one to the
other auntomatically at the proper points by
the action of a cam-wheel secured to the cam-
shaft and controlling the movements of g
belt-shipper of the usual type. The trans- 100
mitting means between the pulleys and the
cam-shaft may be of any suitable type te pro-
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duce tlie requisite variation in the speed of
the latter, although we prefer to employ the
epicyclic gearing illustrated herein. The
movements of this cam-shaft will be trans-
mitted to the tools by mechanism which will
be desecribed fully in detail hereinafter. One
of the mechanisms—that for operating the
turning-down, cutting-off, or similar tools—
embodies in its construction an adjustable
cam carried by the cam-shaft and shiftable
toward and from the latter, this cam codper-
ating with suitable intermediate means or de-
vices for regulating the extent to which the
tool slide or slides areshifted. Preferablyat
least two of these adjustable cams will be lo-
cated on the cam-shaft, at opposite sides of
the latter, and will determine the distance
through which the tool-slide moves in each
direction. Another feature of this mechan-
ism is a cam-wheel having a cam-groove con-
trolling the movements of the turret-slide,
said slide having a depending arm carrying
a shoe which completely fills the space be-
tween the walls of the cam-grooves, and thus
positively locates the turret-slide atany point
in its advancing or retracting movement.

The foregoing and other features of novelty
in the construetion and organization of the
several mechanisms and devices of the im-
proved automatic machine illustrated in the
drawings of this application and forming the
subject-matter of our present invention are
fully set forth in the accompanying desecrip-
tion.
Inthe drawingsaccompanyingand forming
part of this specification, Figure 1 is a side
elevation of an automatic machine embody-
ing our present invention. Iig. 2 is a plan
of the same. Fig. 3 isa transverse section of
the same, the section being taken substan-
tially in line 3 3; Fig. 1. Tig. 4 is a trans-
verse section of the same, the section being
taken in line4 4, Fig. 1. Fig.5isan end ele-
vation of the same as seen from the right in
Fig. 1, parts being broken away to illustrate
the construction more clearly. Fig. 6 is an
enlarged longitudinal section of one of the
live-spindles of the machine and. its connect-
ed parts. Fig. 7 is an enlarged longitudinal
section of the turret mechanism and coacting
parts. Kig. 8 is a sectional plan of the tur-
ret, the turret-slide, and the turret rotating
and locking devices. Fig. 9 is a transverse
section of the same, the section being taken
inline 9 9, Fig. 8. Fig. 10 is a partial longi-
tudinalsection of thesame,taken inline 1010,
Fig. 8. Fig. 11 is a corresponding section
taken in line 11 11, Fig. 8. Fig. 12 is a de-
tail view, partly broken away, of one of the
cam-wheels; and Fig. 13 is a detail in section
of manual means for actuating the rod feed-
ing and holding devices.

Similar characters designate like parts in
all the figures of the drawings.

In a general way the construetion and op-
eration of the machine illustrated herein are
in many respects similar to those of auto-
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matic multiple-spindle screw-inachines now
inuse. Itembodiesthe usual cam-shaft, con-
tinuously rotative, for operating the different
tools and other parts of the machine, a head-
stock carrying two or more composite live-
spindles earrying the usual rod feeding,
chucking, and rotating devices, a suitable
tool slide or slides earrying the turning-down
and cutting-off toolscontrolled in their move-
ments by the cam-shaft, and a turret-slide,
the latter of which carries the usual tools for
drilling, tapping, countersinking, or other-
wise operating in accordance with the ehar-
acter of the parts to be made by the machine.

The several operative parts of the machine
may be mounted substantially in the usual
manner upon a framework, such as B, of the
ordinary construction. At one end thereof
the turret-support and the turret will be
mounted for operation, while at the other end
the live-spindles or work-spindles will be
mounted on the head-stock of the machine,
and between such head-stock and the turret
will be supported the transverse slide carry-
ing the turning-down and ecutting-off tools,
while below all of these parts will extend
through the framework, from end to end
thereof, the nsual cam-shaft, eontrolling the
operations of the several parts.

Inthe preferred construction, which isillus-
trated herein, the turret mechanism embodies
a turret slide or support (designated in a
general way by S (which may be supported
in any suitable manner on a carriage, such as
C,mounted on the bed B or framework proper,
a turret (designated in a general way by T)
supported for rotation on the turret-slide S
and having a ecircuit of lock-notches or stop-
faces concentric with the axis of rotation of
the turret, a turret-locking device, such as I,
supported forreciprocation on the turret-slide
at one side of the axis of rotation of the tur-
ret and in position to engage successively the
stop-faces of the latter, a reciprocatory tur-
ret-rotating device, such as R, and actuating
means for reciprocating the slide and for also
reciprocating the turret rotating and locking
devices relatively to such slide.

The tarret-slide will be of the usual type,
supported and guided between ways on the
carriage C, and need not be described in de-
tail. The turret T, except as to dertain fea-
tures hereinafter more fully specified, may
also be of any desired construction. In the
present case it has in the under side thereof

a recess, such as 4, of a suitable depth and”

diameter for permitting the operation of the
several turret rotating and locking parts.
This turret may be pivotally or rotatively
supported on the turret-slide on a tapered or
conical stud, such as 6, passing through a
corresponding tapered longitudinal bore in
the turret and bolted at its lower end to the
turret-slide, the turret and the slide being
held together substantially in the usual man-
ner by meansof anut7,carried on a threaded
portion of the upper end of the stud 6, asuit-
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able washer, such as 7', being interposed be-
tween the nut 7 and the turret and engaging
the upper face of a notched or flanged portion
6’ of thestud. Allof these parts are substan-
tially of the usual type. '

The turret itself, by which the different
toolsare carried for operating upon the stock,
is of novel construction, and instead of being
of substantially the same diameter from the
upper to the lower end thereof it has a cen-
tral peripherally-reduced portion, such as 8",
supporting two tool-receiving portions 8 and
8' of relatively large diameter, each of these
tool-receiving portions having the usual ra-

dial sockets 12 and 12/, carrying tool-holders, |

such as 13 and 13'. TFor the purpose of fas-
tening these tool-holders securely in place, as
illustrated herein, (see Figs. 1 and 2,) sepa-
rate clamping means or holding devices,such

ag 11 and 11, are employed, the clamping

members for each cireuit of tool-holders be-
ing separate from and adjustable independ-
ently of those for the tool-holders of the other
circuit. By means of this construction it will
be apparent that the clamping members may
be passed into the tool-receiving portions sub-
stantially in a vertical direction and trans-
versely to the plane of each circuit of tool-
holders and that any tool-holder of one series
may be adjusted in position or removed with-
out affecting the adjustment of any other
tool of either circuit. The space between the
two receiving portions should of course be of
sufficient height to. permit the clamping mem-
bers 11’ to be operated readily and should
also be of sufficient radial depth to provide
ample space for the holding members.

In the construction illustrated there is se-
cured to the turret, within the recess 4 there-
of a stop-ring 108, having a series or circuit
of, stop-notches, such as 109, located at suit-
able intervals, these noteches being undercut
or formed in the lower face of said ring 108,
they being in the present case five in number
and concentric with the axis of the turret.

For the purpose of éffecting the intermit-

tent rotary movements of the turret there is |

shown, in connection with the reciprocatory
turret-rotating device hereinafter referred to,
a circuit of members or pins codperative with
such actuating devices and forming there-
with a pawl-and-ratchet mechanism eontrol-
ling the rotation of the turret. In this con-
struction there are five of these pins, each of
which may be of the type shown at 10, they
being disposed concentrically about the axis
of the turret and depending into the recess 4,
with their lower faces in a horizontal plane
below the plane of the upper walls of the stop-
notches 109.

Asbeforestated,the turret-slide carries tur-
ret rotating and locking devices whieh may
beof the typeindicated at Rand L. The tur-
ret-rotating deviee coacts with the pins 10 and
forms therewith the pawl-and-ratchet mech-
anism just referred to, while the locking de-
vice is in the nature of alock-bolt adapted to

be received by any one of the notches 109, ac-
cording to the position of the turret. The tur-
ret-locking device or bolt is preferably oblong
and has a substantially wedge-shaped locking
end, such as 15, which projects transversely
therefrom above the upper face of the main
portion of the locking device. (SeeFig.10.)
This bolt may be supportedin a longitudinal
guideway in the upper face of the slide S and
at one side of the axis of rotation of the tur-
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ret'T, thisguideway being preferablya groove -

or channel in the upper face of the slide.

For the purpose of guiding the turret-lock-
ing bolt I. and for retarding the unlocking
movementofsaid bolt the guideway or groove
14 in the turret-slide is preferably tapered,
the forward end being of less width than the
rear end thereof, and the bolt L may be dis-
posed between two elongated tapered jaws or
guides, such as 23and 24, interposed between
the outer faces of said bolt and the outer ta-
pered walls of the guideway, said jaws or
guides being held in frictional engagement
with the opposite faces of the bolt, prefer-
ably by means of spiral springs 25 and 26,
lying between the innerend$of said jaws and
a portion of the turret-slide S, the slide be-
ing recessed at 27 to receive said springs, as
shown clearly in Fig. 8 of the drawings.
These springs force the jaws 23 and 24 for-
ward and cause them to grip the opposite
faces of the locking-bolt L, the advancing
and transverse movements of the jaws being
limited,preferably,bystops,suchastheserews
28 and 29, extending through the forward end
of the slide S and bearing at theirinner ends
against the forward ends of said respective
jaws.

In connection with the bolt L there is pro-
vided a spring, suchas 30, seated in a hori-
zontal groove 31 in the slide S and bearing at
its forward end against the rear end of the
bolt and at its opposite end against an adjust-
able tension device, such as the adjusting
screw-bolt 32, extending into the groove 31
at the end of the slide S.

The reciprocatory turret-rotating device R
is supported in this case in a longitudinal
channel or recess in the turret-slide at the
opposite side of the axis of the turret from
that at which the locking-bolt is carried. In
this case said actnating device embodies a
turret-rotating slide 17, suitably held in a
guideway at the bottom of the opening 14/,
and this slide has rising therefrom a fixed
projection or stud, such as17’, the upper end
of which may be rounded to form a pivot for
the actuating member or pawl proper, (in-

dicated by 18.) At the forward end thereof -

the actuating member or pawl 18 is recessed
to form a feed-pin-engaging face correspond-
ing in contour to the periphery of each pin
10, this pawl also having a cam-face project-
ing above the main portion of the pawl and
so shaped as to permit the pawl to return to
its normal position after having actuated a
pin 10 to the position shown in Fig. 8. In
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the present case this pawlisnormally spring-
pressed into engagement with one of the pins
10, a suitable spring for this purpose being
shown at 19.

The slide 17, like the bolt I, isintended to
be reactive in onedirection and will also have
a suitablespring foreffecting such movement.
The reactive movements of thesetwo devices
are in opposite directions, however,for where-
as the lock-bolt is intended to be normally
pressed to the left by means of its spring, as
seen in Fig. 8, the slide 17 will be shifted to
the right by its spring. This will be appar-
ent by referring more particularly to Fig. 11,
in which there is illustrated at 20 a spring
surrounding an adjusting serew-bolt 21 and
working against the inner back wall of a tu-
bular member or guide, such as 22, resting
against the stud 17'. The movementof slide
17 to the left during a part of the reciproca-
tion of the slide S in the same direction will
be caused by the contact of the wall of the
recess 14’ with the stud or projection 17'.
‘When the slide S returns to the right, the
movement of slide 17 therewith will be ar-

rested by the stop or abutment 33, and the

pawl 18 being then held stationary will rotate
the turret by engaging with one of the pins

- 10 thereof during the last period of the re-
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turn movement of the turret-slide S".

For unloeking the turret the pawl L is op-
erated in substantially the same manner as
has just been deseribed with reference to the
member 17. The reciprocatory turret-rotat-
ing device is arrested by a resistance block
or stop, the stop 33 being employed in con-
nection with the slide 17, as above mentioned,
while a corresponding stop, such as 34, on
the carriage constitutes the resistance-block
for the locking device. This stop 34 may be
an adjustable one having a wedge-shaped
base working in a corresponding gunideway
in the carriage and will be adjustable in posi-
tion in some suitable manner, as by means
of the adjusting serew-bolts 85 and 35'. This
stop 34 is disposed in the path of movement
of an intermediate supported on the turret-
slide S, this intermediate being in the present
case a two-part or by-pass lever or pawl piv-
oted in an opening, such as 36, in the slide S
and having its lower end depending into the
path of the stop 34. This by-pass lever is
designated by 37, and the upper end thereof
projects into an opening 38 in the locking-
bolt L and is intended to engage the stop-
wall 39 to actuate said locking-bolt to release
the same. - When the turret-slide moves to
the left, the lower part 37’ of the by-pass 37
will swing freely and will pass over the face
of the stop 34 without actuating the upper
part 37" of said lever; but when the turret-
slide returns to the position shown in Fig. 10
the arm 37’ will become effective as soon as
it strikes the left-hand end of the stop 34,
and the movement of the slide continuing
the upper end 37" of said lever 37 will swing

ical recess at the end of the pawl 18.

'y ' 644,310

to the right and will actuate the locking-bolt
L in the same direction and will release the
same from the locking-notch in the ring 108,
this movement being effected, of course, in
opposition to the thrust of the spring 30. -

The movement of the turret-slide toward
its advanced position may be limited in any
suitable manner—as, for instance, by an ad-
justable rod s', which may be held in place
by a clamp-bolt 40.

For bracing the turref rigidly an overhang-
ing arm, such as 41, may be used, it being
clamped to the turret-slide and having at its
free end a bearing for the upper journal por-
tion 6" of the stud 6, a nut, such as 42, being
employed for maintaining the parts in posi-
tion.

Any suitable means may be employed for
automatieally actuatingthe turret-slide to ad-
vance and retract the same; but in this case
a cam-wheel, such as W, is carried by the
usual cam-shaft g, said cam -wheel having
thereon suitable -cams, such as 43 and 43/,

~forming between them a cam groove or chan-

nel adapted to receive a suitable member car-
ried by the turret-slide.. In this instance
there depends from said slide a stud, such as
45, the lower end of which constitutes a shoe
and is of such a size as to exactly fill the cam-
groove in the wheel W, and thereby be posi-
tioned positively inits reciprocation,and with
1t, of eourse, the turret-slide itself. The shape
of these cams will of course determine the
rate and extent of advance and withdrawal
of the turret-slide, while the stops 33 and 34
will determine the points at which the turret
will be rotated and thelocking-bolt withdrawn
fromi the notch 109. Obviously as the turret-
slide advances toward the work the spring 30
will maintain. the locking-bolt in locked en-
gagement with the ring 108 and the by-pass
37 will ride over the stop 34 and will not be
effective, while during a part of this move-
ment the slide 17 will be held against the stop
33 by the expansion of the spring 20, and that
pin 10 which will next serve to transmit a ro-
tary movement to the turret will ride over
the cam-face 18" and will drop into the con-
‘ ‘When
the turret-slide is retracted, however, the arm
37" of the by-pass 87 immediately comes into
engagement with the stop 34, and as the pivot
of the lever is shifted to the right, as seenin
Fig. 10,by the continued retractive movement
of the turret-slide the upper end of the arm
37" will withdraw the locking-bolt quickly
from the notch 109, owing to the fact that the
movement of the end of the arm 37" is sub-
stantially twice that of its pivot. Assoonas
the locking-bolt withdraws the pawl 18 will
become effective to rotate the turret, owing
to the fact that the slide 17 is then in engage-
ment with the stop 33, and hence by its re-
sistance to movement in the direction of the
return of the turret-slide will cause the par-
tial rotation of the turret by engagement with
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a pin 10. At the end of this movement the
parts will be left in the positions shown in
Figs. 8, 10, and 11.

The 1ate at which the turret and its slide
advance and withdraw is determined in this

~ case not only by the shape of the cam-faces
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of the cam-wheel W, but also by the rate of
rotation of the shafts,which, as beforestated,
is intended to be operated either at a high or
a low rate of speed. For this purpose I have
llustrated at 50 a driving-belt which may be
rotated continuously from the usual counter-
shatt (not shown) and is intended to drive
either one of a pair of pulleys 51 and 52 asit
is shifted from one to the other. The pulley

51 in this case is fast on a.worm-shaft 53,

journaled at one end of the main frame A,
while the pulley 52 is loose on said shaft and
carries a planet gear or pinion, such as 54,
adapted to mesh w1t11 the sun-gear 55, ﬁxed
on the shaft 53, and also with auother gear
58', which, although of the same dlametex as
the sun-gear 55, has one tooth less than the
same. The Geal 58 is ncrldly secured to a
ratehet-wheel 58, which is loose on the shaft
53, and a st-op-paw], such as 59, may be em-

ployed for preventing a retrograde movement |

on the part of the gear 58', the pawl being
mounted in this case on a bracket. 59, pro-
Jecting from the framework, this mechanism
forminganepicyelic train for imparting either
a high-speed or low-speed movement to the
worm-shaft 53, and hence to the cam-shaft s,
which carries thereon a worm-gear 57,in mesh
with & worm 56 on said shaft 53. This mech-
anism isnot by itself considered a part of our
invention.

As it is intended that all of the operations
of the machine shall be automatic, there is
provided a belt-shipper, such as 60, pivoted
on the bracket-arm 59 and having the usnal
fingers for shifting the belt 50 from one to the
other of the pulleys 51 and 52 alternately.
In order to operate this belt-shipper, there
is provided on the cam-shaft s a cam-wheel
61, having a circuit of peripheral cam-faces,
formed in this case on cam segments or wipers
62, preferably removably secured to the cam-
wheel 61 at different intervals. As the cam-
shaft rotates these cam-faces will alternately
shift the belt-shipper firstin the one direction
and then in the other and correspondingly op-
erate the belt, and thus vary the rate of op-
eration of the driving mechanism, the speed
of rotation of the cam-shaff, and the feed
movements of the several tools and driven
parts. These cams 62 coact with a stud or
pin 60’ on the belt-shipper. It will be seen
also that the cam-faces of the cams 62 are so
arranged in two sets astoautomatically shift
the belt-shipper whether the cam-shaft be ro-
tating in the one or the other direction. Near
the opposite end thereof this cam-shaft car-
ries in this case another cam-wheel, such as
W', for controlling the operation of the rod
gripping and feeding spindle supported on

St

the head-stock of the machine. This head-
stock is indicated by II and is substantially
of the usual construction. It supports also
substantially in the nsual manner a plurality
of composite live spindles or rod feeding and
rotating spindles, preferably two in number
and each preferably of the construction illus-
trated in detail in Fig. 6. The two spindles
are designated, respectively, by » ands', and
each is made up, as is usual, of two spindles,
the intermediate of which is designated by 65
and is journaled substantially in the usual
manner in anouter spindle, such as 67, while
the inner spindle, which engages the rod di-
rectly, is designated by 66. The spindle 65
carries at its working end the usual chuek-
jaws 68 for holding and clamping the rod
when the latter is to be rotated, and the cor-
responding end of the spindle 66 is also splif
to form spring arms or jaws 69 of the usual
type. At the chucking end of the spindle 65
the sleeve 67 carries a conically-bored collar,
such as 70, to form an ineclined resistance-sur-
face for operating the members of the chuck
$68. At the rod-receiving ends thereof each
of the spindles 65 and (6 carries the usual
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grooved collar, the inner spindle having iis .

collar 71 secured to the extreme end thereof,
while the outer spindle hasits collar 72 splined
thereon in substantially the usual manner for
sliding movement, the conical or cam faces of
the collar coacting with the usual levers 73
for clamping the spindles together.

For the purpose of operating the two col-
lars of each composite spindle back and forth
we make usein this ease of a pair of slides, one
of which (that shown herein at 75) control-
ling the movements of the two collars 72 and
72', while the other is indicated at 76 and 1is
adapted to operate simultaneously the collars
71 and 71’ in the usual manner. The two
slides75and 76 are mounted in suitable guides
on the framework at the receiving end of the
machine and will have depending members
or studs, such as 77 and 78, coacting with suit-
able cams on the cam-wheel W', which cams
of conrse will operate the slides at the proper
points.

A manually-operated actuator is provided
for each of the slides 75 and 76, wheréby said
slides may be independently adjusted during
the ““setting up” of the machine for making
any particular kind of work. Althoughany
suitable device may be employed for this pur-
pose, we prefer to provide each of the slides
with a short rack or section of teeth, (desig-
nated, respectively, by 101 and 102.)

As will be observed by reference to Fig. 13,
each of the slides 75 and 76 has a base portion

‘shaped to fit one-half of the channel:shaped

sustaining-bar 100, projecting from the frame
of the machine, whereby when the slides are
placed in position they substantially inclose
said bar. Fixedly mounted in the bar 100 is
a stud or spindle 103, having reduced ends
which projeet through slots 104 and 105, re-
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spectively, in theslides, and loosely journaled
on said stud, one at each reduced end thereof,
is a pinion 106 107, respectively, said pinions
intermeshing with the racks 101 and 102 and
each having a hub equipped with a suitable
crank or handle (shown by dotted lines) for
manipulating the same when it is desired to
adjust either or both of the slides by hand.
It will therefore be seen that mechanism is
provided which includes a power -operated
actuator for the slides 75 and 76 and a hand-
actuated actuator for the same slides, where-
by during the successive operations involved
in running the machine and in setting up the
same for any particular kind of work both
of these devices may be brought into use and
jointly codperate to enable the operator or
machinist to manage the machine conven-
iently and effectively. :

In connection with the composite spindles
of the machine we have also illustrated at Pa
standard or post having thereon a pair of rod-
guides of any usual type, (indicated by 79
and 79.) The spindles » and ' may be ro-
tated in any suitable manner; butin this case
the outer spindle of each of these composite
spindles haskeyed thereto a gear-wheel which
is intended to be rotated by a gear or pinion
supported on ashaft separate from these spin-
dles. The two gears on the spindles may be
spur-gears, such as those shown at 80 and 80/,
and these two gears may be rotated in the
same direction by an idler, such as 81, sup-
ported on a stud 82 and driven by a pinion
83, secured to a driving-shaft 84, carrying a
fast pulley 85 and a pair of loose pulleys 86
and 86', controlled by two oppositely-running
Delts 87 and 87', the movements of which will
be governed in the usual manner by means
of a belt-shipper, such as 88.

It will be apparent that the direction of ro-
tation of the spindles may be reversed quickly
by shifting the belt-shipper. This belt-ship-
per will usually be pivoted on the framework
at some suitable point—as, for example, at
88', {see Fig. 1)—and may be controlled in its
movementsautomatically by asuitable power-
operated part—such, for example, as the cam-

- wheel w on the cam-shaft s, said cam-wheel
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having two cam-segments 90 thereon codper-
ative with a pin or finger 88" on the belt-ship-
per. (See Figs. 1 and 3.)

By operating the spindles from a driving-
shaft at one side of such spindles practically
all of the strain of the belt is removed from
the worlk, and the rods as they are fed through
the machine and up to the tools will be located
in position with much greater precision than
as is the case when the feed-spindle is sub-
jected directly to the pulls and strains of a
driving-belt passing therearound. Moreover,
by this improved construction the work-feed-
ing spindles may be brought closer-together
than is ordinarily the case and a more com-
pact organization of the partstherebysecured.

For the purpose of turning down the stock

and cutfing off the partially-finished articles
we may employ the usual turning-down or
cutting-off tools, such ast and # and ¢ and ¢/,

supported in the ordinary manner by tool-

holders, such as 2 and &/, preferably mounted
adjustably in wayson a transverse tool-slide,
such as s”, supported in a well-known man-
ner by a transverse guide, such as g, on the
main framework between the head-stock and
the turret. - All of these parts are of well-
known construction.

For the purpose of imparting the proper
transverse movements to the tool-slide s" we
prefer to employ a pair of levers, such as 190
and 190, pivoted on the framework and hav-

ing at their upper ends actuating members -

for engaging and shifting said tool - slide.
These actuating parts may be adjustable and
will preferably be serew-bolts, such as 91 and
91'. At their lower ends the levers 190 and
190" codperate with a eam-wheel, such.as w0/,
carried by the cam-shaftsand having thereon
suitable cams governing the movement of
these two levers, and hence the operation of
the tools. In this instance this cam-wheel
has cams on both sides thereof, the cams on
one side coacting with the lever 190 and those
of the other side with the lever 190’. The dif-
ferent cam membersare designated herein by
92 927, 93 93, 94 94’ and 95 95'. For the pur-
pose of regulating the movements of the tool-
slide, and hence the throw of the tools, certain
of these cams may be madeadjustable, in this
case the two cams 93 and 93’ being so shown.
Preferably these cam -segments, which of
course will have the usnal peripheral cam-
faces,willcoact with the levers 190and 190’and
will be adjustable toward and from the axis of
the cam-shaft s. The adjustment may be ef-
fected in any suitable manner—as, for in-
stance, by passing clamping-serews through
substantially-radial slots in these cam-seg-
ments, the points of the screws or bolts, such
asshown at 96, Fig.12, passing into the face of
the cam-wheel w’. It will beapparentthat by
loosening these bolts and the screw 96' the
cam-segments maybeadjusted toanydesired
position and the throw of the levers 190 and
190" correspondingly varied. '
Obviously the cam-wheel w need not nec-
essarily be provided with cams for automat-
ically shifting the belt-shipper 88 when work-
ingon stock toform articles in making which

the reversal of the rotation of the spindle is

not necessary. As it is desirable, however,
toreverse the rotation of these spindles when
forming screws and similar articles, cams 90
have been illustrated in connection with the
cam-wheel w, but these cams, it should be un-
derstood, should be removable ones, ag illus-
trated in Fig. 3.

By providing for variable throws of either
one or beth of the tool-slide-actunaling levers
the machine is adapted to bave a wide range

. of usefulness in connection with stock of dif-

ferent sizes, and this is increased by the pro-
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vision of the means hereinbefore described
for automatically varying the rate of rota-
tion of the cam-shaft s at different points in
a single cycle of rotation of the latter, where-
by of course the rate at which the turning-
down and cutting-off tools may be operated
will be governed by the speed at which the
cam-shaft turns. Hence the operation of all
of the tools and parts being dependent upon

the action of this cam-shaft the manner in-

which the different tools will cut the stock
and the degree of speed of operation will be
varied automatically at the proper times, in
accordance with the shape of the cams car-
ried by the shaft s and the speed with which
the latter is operated by the worm-shaft.

Asthe automatic machine illustrated in the
drawings of this application may be used for
a great variety of different purposes, it is be-
lieved that a more detailed deseription of the
operations of the several parts will be unnec-
essary, as the action of the several mechan-
isms not referred to more particularly herein
is substantially similar to that of correspond-
ing mechanisms heretofore used.

Having described ourinvention, we claim—

1. The combination, with a turret, of a re-
ciprocatory turret-supporting device; auto-
matic means for operating said turret-sup-
porting device; a reciprocatory slide having
a stud or projection; a pawl carried by said
stud or projection, said pawl serving to rotate
the turret on the retractive movement of the

‘turret-support; and a stop for holding said

reciprocatory slide stationary at a predeter-
mined pointin the retractive movement of the
turret-supporting device.

2. In a machine of the class specified, the
combination, with multiple spindles for hold-
ing the work, of means for automatically ac-
tuating said spindles; a turret-support; a
cam-shaft having a eam for automatieally op-
erating said turret-support; means for auto-
matlcmlly actuating said cam-shaft and for
driving the same at different speeds a turret
havmo two separated tool-receiving portions
mounted for rotation on the turret-support;
a slide having a stud or projection movable
with said turret-support; a pawl pivoted to
said stud or projection; a stop for restraining
themovement of said slide at the proper time;
a turret-locking device also movable with the

. turret-support; a device for positively actu-
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ating said turret-locking device in one direc-
tlon, a spring for actuatmfr said locking de-
vice in the opposite dlrectlon and a stop Wl‘ch
which said positively- actuatmv device en-
gages.

3. The combination, with a turret, of a tur-
ret-support having a chambered base; means
for reciprocating the turret-snpport; a recip-
rocatory slide having a stud or projection car-
rying a pawl; and a stop for arresting the
movement of the slide at a predetermined
point in the retractive movement of the ’mr—
ret-support.

4, The combination, with a turret, of a tur-
ret-support; a reactive slide carrying a stud
having a turret-rotating device movable with
said turret-support; automatic means for op-
erating the turret-support; and a stop codp-
erating with the slide carrying the turret-ro-
tating device.

5. The combination, with a turret, of a tur-
ret-support; aslide having a stud carrying a
turret-rotating device; a turret-locking de-
viee; automatic means for operating the tur-
ret-support; means for actnating the locking
device; and means for operating the slide car-
rying the turret-rotating device by and upon
the retractive movement of said turret-sup-
port.

6. The combination, with a turret, of a tur-
ret-support; a slide carrying a stud on which
is mounted a turret-rotating device, said slide
being movable with the turret-support; a stop
on the frame with which said slide engages
during the retractive movement of the turl et-
support; a turret-locking device movable with
the turret-support; a leve1 for actuating said
turret-locking device; a stop with Which said
lever engages; and automatic means for op-
erating the tm ret-support.

7. The combination, with a turres, of a tur-
ret-support; a slide havm a stud carrying a
turret-rotating device; a turret-loeking de-
vice carried by said turret-support, the tur-
ret rotating and locking devices being dis-
posed at opposite sides of the axis of rotation
of the turret; and means for automatically
operating the turret-support, the turret-rotat-
ing device and the turret-locking device.

8. The combination, with a turret, of a re-
cessed turret-support; a slide having a verti-

cal stud or projection located in the recess of
said turret-support; a pawl carried by the
stud or projection of said slide; a stop on the
frame, for arresting the movement of said
slide; and automatic means for operating the
turret-support.

9. The combination, with a turret, of a tur-
ret-support; a reciprocatory slide earrying a
projection having a turret-rotating device
movable with said support; a turret-locking
device carried by said support and movable
relatively thereto; automaticactuatingmeans
for operating the turret-support; and sepa-

rately-operable actuators for the turret rotat-
ing and locking devices.

10 The oombmatxon, with a turret, of a
turret-support; a reciprocatory loekmo" de-
vice carried bysaid support and movable rel-
atively thereto; a slide reciprocatory on and
relatively to the turret-support; a vertical
stud on said slide; a turret-rotating pawlsup-
ported for oscillation on said stnd; and auto-
matic actuating means for operating the tur-
ret-support, the turret-locking device, and
the reciprocatory slide.

11. The combination, with a turret, of a re-
cessed turret-support; areciprocatory turret-
locking device carried by said support and
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movable relatively thereto; a spring-retract-
ed turret-rotating slide having a stud or pro-
jection reciprocatory on and relatively to the
turret-support; a turret-rotating pawl sup-
ported for oscillation on the stud or projec-
tion of the turret-rotating slide; and auto-

‘matic actuating means for operating the tur-

ret-slide, the turret-locking device, and the
turret-rotating slide.

12. The combination, with a turret having
recesses, of a turret-support; a spring-ad-
vanced reciprocatory turret-locking device
carried by said support and movable rela-
tively thereto; a spring‘retracted turret-rotat-
ing slide reciprocatory on and relatively to
the turret-support, said slide having a stud
or projection; a turret-rotating pawl sup-
ported for oscillation on the stud or projec-
tion of the turret-rotating slide; and auto-
matic actuating means for operating the tur-
ret-support, the turret-locking device, and
the turret-rotating slide.

13. The combination, with a turret, of a
turret-support; a reciprocatory turret-lock-
ing device carried by said support; a by-pass
device carried by the support for operating
said turret-locking-device; an actuator for
said by-pass; a movable turret-rotating de-
vice having a stud or projection; a pawlecar-
ried by said stud or projection; and means
for arresting the movement of said turret-ro-
tating device upon the retractive movement
of the turret-slide.

14. The combination, with. a turret, of a
turret-support; a reciprocatory turret-lock-
ing device carried by said support; a by-pass
device carried by said support for operating
said turret-locking device; astop in the path
of movement of the by-pass and operative for
actuating the latter; a movable turret-rotat-
ing device having a stud; a pawl pivoted to
said stud; and a stop for arresting the move-
ment of said turret-rotating device at a pre-
determined point in the retractive movement
of the turret-support.

15. The combination, with-a turret having
tool-receiving portions of large diameter and
an intermediate recessed portion of small di-
ameter, the portions of large diameter hav-
ing sockets, of adjustable tool-clamping de-
vices located in the tops of said tool-receiv-
ing portions, the lower tool-clamping devices
projecting into the recessed portion of the
turret whereby they are readily accessible
Wh%n it is desired to remove or adjust the
tools.

cessed turret-support; a turret-rotating pawl
carried by a projection on a slide disposed in
the recess of the turret-support; a spring co-
operating with said projection; a stop with
which said slide engages; a cam having a
groove; ashoe on the turret-support working
in said groove and adapted thereby to locate
the turret-support. positively in its several

16. The combination, with a turret, of are- »
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positions during the reciprocation of said sup-
port; and means for actuating the cam.

17. The combination, with a support, of a
cam-shaft and means for actuating the same;
a rotary spindle; a chuck; a rod-feeding de-
vice cooperating with the spindle and chuck;
means for automatically actuating said rod-
feeding device and said chuck; manually-
operated means separate from but in engage-
ment with said rod-feeding device for inde-
pendently actuating the rod-feeding device;
a tool-slide mounted on said support for re-
ciprocation transversely to the axis of rota-
tion of the cam-shaft and the spindle; anac-
tuating-lever for shifting said tool-slide; and
a cam on said cam-shaft and adjustable to-
ward and from the axis of the latter and co-
operative with said actuating-lever.

18. In a screw-machine, the combination,
with a blank-carrying spindle, a chuck, and
rod - feeding devices mounted therein, of
means for automatically actuating said de-
vices, and independent means separate from
said rod-feeding devices for manually oper-
ating said devices when desired.

19. In a serew-machine, the combination,
with a blank-carrying spindle, a chuck, and
rod - feeding devices mounted therein, of
means for automatically actnating said chuck
and rod-feeding devices, said. means includ-
ing slides, and a manually-actuated device
separate from the rod-feeding devices for in-
dependently operating said shdes when de-
sired.

20. In a serew-machine, the combination,
with a spindle and rod chucking and feeding
devices carried thereby, of slides connected
with said devices; means for automatically
actuating theslides; and means separate from
but in engagement with the slides for manu-
ally actuating the slides when it is desired to
impart a movement thereto independent of
the automatic action of the machine.

21, In a screw-machine, the combination,
with multiple spindles and rod chucking and
feeding devices carried thereby, of -a slide
connected with the rod-chucking devices; a
second slide connected with the rod-feeding
devices; means for automatically actuating
said slides at the proper times; and means
separate from but in engagement with the
slides for manually actuatmd either of said
slides when it is desired to effect an inde-
pendent adjustment thereof.

22. In a screw-machine, the combmath,

ism and rod chucking and feedi-ng devices
carried by said spindles, of two slides; a
channeled guide- bar projecting from the
frame on which said slides are fitted; a stud
or spindle mounted in said guide-bar; and
manually - operated means carried by said
stud or spindle for effecting an independent
adjustment of the slides when desired.

23. In a serew-machine, the combination,
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with multiple spindles arranged in parallel-
ism and rod chucking and feeding devices
carried by said spindles, of a channeled
guide-bar projecting from the frame; two
slides connected, respectively, with the rod
chucking and feeding devices and movable
upon said channeled bar, said slides being
provided with teeth; astudorspindle fixedly
mounted in the guide-bar; toothed wheels

carried on the ends of said stud or spindle 10

for engaging with the teeth of the slides; and
means for manually actuating said wheels.

LOUIS C. WOERNER.
FRANK HARRINGTON.

Witnesses:
HENRY BISSELL,
GEORGE A. HOFFMAN.



