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UNITED STATES

PATENT OFFICE.

'FREDERICK SCHULZE,

OF CLEVELAND, OHIO.

METAL-TURNING MA-CHINE_.

SPECIFICATION formmg part of Letters Patent No 617, 408 dated J anuary 10 1899.
Apphcatmn filed Augugt 14, 1897. Serial No. 648,197, (No model.)

To all whom it may concern:

Be it known that I, FREDERICK SCHULZE,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain newand
useful Improvements in Metal-Turning Ma-
chines; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the mventwn such as will enable others
skilled in the art to which 1t appel ta,ms to
make and use the same.

My present invention is in a sense an im-

- provement upon the machine described and

20

30

claimed in Letters Patent No.578,777,granted

“to me March 16, 1897, although the machine

as shown is not, strictly speaking, a serew-

‘machine, simply because no means are shown

for reversing the motion of the live-spindle.
The mere substitution, however, of the live-
spindle-operating mechanism shown 1n said
prior patent or any other analogous mech-
anism for the corresponding mechanism
shown in the present drawings will make &
secrew-machine out of it, and obviously such
substitution may be made by any skilled
mechanic.- |

The object of the pr esent invention is to in-
crease the capacity of metal-turning machines

‘whether the live-spindle is c&pable of rota-

tion in one or both directions.
The invention relates, first, to a movable

- tool-head which 18 used 1n lieu of the tool-

35
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45

holding turret commonly found in machines
of this character, and also to the mechanism
whereby this tool-head is automatically oper-
ated to bring the different tools into proper
relation with the work, and this part of the
invention is not limited in its use to a lathe

having its other mechanism eonstructed in

any partlcular manner.

The invention also relates to means for
quickly changing from the fast to the slow
motion, and vice versa, also to certain mech-
anism for stopping the cutting of the workat
any time without necessarily stopping the

- machine, and also to certain other changesin

50

and modifications of the mechanismn shown

and described in saild prior patent in the na-

ture of improvements thereon.

The machine shown and containing my
present invention is in many respects, and
except as hereinafter specified and fully de-

;_;.....-f_&_-,,,r—- '
'

| scrlbed,subst&ntlally like the machine shown
and described in said prior patent, to which

patent reference is made for a more complete
deserlptlon of the old parts of the machine.

55

In the drawings, Figure 1 isa front eleva-

tion of my imploved machine. Fig. 2 is a
rear elevation. Fig. 3 is a plan view. FKig.
4 is a sectional end elevation on line 4 4 of
Fig.1. TFig. 5 is a sectional end elevation on
line 5 5 of Flﬂ' 2. Fig. 6 is a sectional rear

view of the 1:001 head slide and associated

mechanism on line 6 6 of IFig.-3. Flg 718 a

detached perspective view of the rod ¢ g'. Fig.

8 is a sectional end view on line 8 8 of Fig. 1
Fig. 9 is a top view of the eccentric dlsk Q,

.and Fig. 10 is an end view of said disk. Fig.

11is a 101:1 oitudinal vertical sectional view of
certain meehamsm on shaft E. Fig. 12 is

similar view of a drum secured on shaft E |
‘Fig. 131is an end view of one of the disks e,
and Fig. 14 is an end VleW of the mdosed'

drum e°

Referring to the parts by letters, A repre-
sents the. framewmk of the machine.

B represents the tubular live-spindle.

E represents the main driving-shatt, and
K a supplemental driving-shaft.

The usual tool-holdmw turret is not found
in the present machine. Initsplaceisashd-
ing tool-head G, which is movable in a path
transverse to the axis of the live-spindle. As

shown, this head moves vertically; but this

is a matter of preference. The head is _pro-
vided with a plurality of tool-sockets ¢ ar-
ranged with their centers in a vertical plane
Whlch passes through the axis of the live-
spindle. Five of these sockets are shown,
but less or more may be provided, as desired,

and one, two, or more of these Sockets may

be 11tlllzed for any job. If, forexample, only
two tools are needed for a JOb they are placed
in the two upper sockets, and after they have
been successively used the head may be
dropped to its normal position preparatory
to using them again. It is not necessary as
_1t is with a turret-machine that the tool-hold-
ing device be moved through its entire path
of posmble travel after 1t has been started

and before it can return to its starting-point. .

In automatic turret-lathes as eommonly con-
structed one piece of work is finished for
each complete 1evolut10n of the main shaff

B A Yot :_‘-:.EL;.i"f‘-Z:i_"-:1'=-":1.-|;“+r-"-:'3;.'.'.'-
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because the turret must make a complete ro-
tation before the first tool can be in place
for the sSucceeding operation, while in my
machine, owing to the capacity of the tool-
head to move back to the starting-point from
any position, much time may be saved when
some of the tools are not used. Thus, for ex:
ample, if but two tools are used, as is fre-
(quently the case, there may be a saving of
substantially three-fifths of the time or more
1f the tool-head has more that five tool-sock-
ets. "T'his obviously results in a great sav-
ing of time, wherefore the machme has a
me&tel capamty than a turret-machine can
]mve, and this increased capacity of the ma-
chine is due to the fact that when a piece of
work is finished the tool-head may be dropped
to 1ts starting-point immediately.

The tool-head is mounted in suitable guide-
ways on the face of the tool-head slide ¢/,
which is movable 1101“1201‘113&113?' toward and
from the live-spindle in suitable guides in
the saddle ¢g*. This saddle is secured to the
bed of the machine in any well-known man-
ner. The sliding tool-head is held in the dif-
ferent positions necessary to maintain the
different tools in proper relation to the work

by a spxinO-bo]t J, which is mounted in the .

slide ¢’ directly behind the tool-head. Itsend,
which is sllﬂhtly tapered, entels couespond-
ingly-shaped bolt-sockets ¢ g® 1n the rear side
of the tool-head, the spring 7° acting to force

said bolt into said sockete The bolt is with-
drawn by a lever 7°, which is pivoted to the
slide ¢', its upper end engaging with a lugj
on the bolt. Itslower end when the shde g'1s
moved backward, strikes a fixed lug ¢g* on the
saddle, whereby said leveris 1oeked with the
result of withdrawing the bolt J from the
bolt-socket ¢°. The tool-head 1s moved up-
ward step by step and is held up while the
bolt J 18 not in service for this purpose by a

cylindrical rod ¢*, which rod is vertically

movable through a hole in the saddle and in
a boss ¢’ on the bed a. A finger ¢° projects
at right angles from the upper end of the rod
and 1s adapted to engage beneath any one of

the pins ¢, which plOJeCt horizontally one

above another from the rearside of the tool-
head. This rod is held so that the finger is
in line with the pins by a COII-SpI‘lH g,
which surrounds its lower end, one end of
said coil-spring being secured to the boss «,

while the otller end 1S connected with the
rod ¢g‘. "T'he action of the spring is to turn
the rod in its socket until the finger ¢® strikes
the side of the slide, at which time the finger
1s 111 the same ver tleal plane with the ﬁ]]”‘elS
upon the tool-head. Thisrod is moved up-
ward periodically by a ecam /°, secured to the
shatt IX. The rod is turned uponits axis, so

as to draw its upper finger to one side of the'

iine of fingers on the tool head by means of
a cam 77, Wth]l 1s rigidly connected with the
shaft B. The tool-head slide is moved to-
ward and from the live-spindle by substan-
tially the same mechanism which is fully de-

scribed in the prior patent namedformoving
the turret-slide.

The part of the mechanism which is above
described operates as follows: Supposing that
at the beginning of the operation the partsare
in the relative position shownin Figs. 1 and G,
the tool-slide is moved forward to bring the
tool in the upper tool-socket into erlfv'..:w‘el,nexlt
with thework. Asitbeginsthismov ement the
spring-bolt J 18 1elea;sed from the retractile
action of the lever?' and is m Gved forward by
its spring entering the socket g° in the tool-
head befme the upper pin g% passes off of the
finger ¢%. ‘When the tool has done its work,
the slide is moved backward. The cam /°
strikes the lower end of the rod ¢% lifting the
same, and it lifts the tool-head and holds 1t
up until the tool-head slide again moves
forward and the spring-bolt enters the sec-
ond bolt-socket ¢° in the tool-head. The
cam /5 passing from under the rod permits
the rod tofall, wherefore when the tool-head
slide again returns to the position shown the

‘second pin g% on the tool-head is above the

finger ¢°® on the rod. These operations are
repeated until the several tools have acted
upon the work. Then the cam n°, which is
beveled on one side, as shown in Ifig. 3,
strikes an arm on the lower end of said rod,
turning the rod in its socket, and thereby
moving the finger ¢° out of line with the pins
g The tool-head thereupon drops to its

original position, its lower end resting on a

fixed support a®. More than one of the cams
n° may be secured to the shaft K in such po-
sition that during one revolution of the shafl,
K the rod may be turned two or more times,
as desired, with the result of allowing the
tool-head to drop an equal number of 11111(35
to its original position.

In a maehme of this class it 1s necessary in
order to work the machine to its full capacity
that every motion except the actual cutting
motions shall be done quickly, the cutting
motions being necessarily slow. In order to
do this, the change from the fast to the slow
motion, and vice versa, should be very quickly
accomplished. There should be nostoppage
between motions, for this is liable to bring
about inaccurate timing, and as a result the
tool might jam into the work. To accom-
plish this desirable result, I have provided
mechanism in which the slow motion is con-
stantly running, but 1s overtaken, so to say,
at the proper time by the fast motion. The
slow motion of both of the shafts If and IX is

effected by mechanism which is substantially

like that shown and described in said prior
patent. Some parts of its mechanism it is
necessary to here describe in order that my
Improvement relating to this part of the ma-
chine may be fully understood.

e'is a pulley which is loosely mounted upon

the shaft £ and is constantly driven by a belf,

which 1s not shown. Mounted upon one face

of this pulleyin dovetail guides which extend
transversely of the shaft is the adjustable

70
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| ecdehtric disk @, the function of which is the | feed mechanism and the entire train of gears

IO

I5

same as the adjustable eccentric disk shown
-T'he eccentricity of this

in the prior patent.
disk 1s varied by means of a rectangular
block V, the upper and lower faces of which
are parallel and inclined from the front to

the rear face of said block, which block is-

loosely mounted upon shatt E and passes
through a rectangular opening ¢ in the ec-
centric disk, the upper and lower faces of
which are inclined from the front to the rear
face of said disk. When this block is moved
to the left, as shown in Fig. 11, the eccen-
tricity of the disk is increased, and it ismoved
to the left by mechanism substantially the

- same asisshownin said prior patent—to wit, a

. lever W and its operating mechanism—and it

20

30

35

40

<o

is moved to the right to decrease the eccen-
tricity by a spring 2,

thrusting endwise against a collar ¥, fastened
to the shaft, and against the said block. On
the opposite face of this loose pulley is the
fixed member of a

ormoreclutch-jawse'. Mounted loosely upon

the hub of this pulley is the movable clutch

member 2, having jaws 3, adapted to engage
with the jaws on ‘the pulley |

e?and e® represent two gears which are like-
wise mounted loosely on the shaft K, but are
rigidly connected with each other. Later-
ally-projecting pins e'*, secured to the mov-
able clutch member ¢ enter holes in the gear
e’, whereby said member and gears are com-
pelled torevolve together,although the elutch
member is perm1tted to move lonfrltudma,]ly
upon the shaft.

e represents a gear which is keyed to the
shaft K. |

f

P 1eple,sents a gear formed on a sleeve
which 1s rigid wlth the disk R, which disk is

‘part of the ‘‘silent-feed” mechanism shown
and described in said prior patent, which
-sleeve and disk are loose upon the shaft I.

ik’ and K7 are respectively gear and pinion,
which are keyed to the s_haft K and mesh,
respectively, with the gears e and el Tt
will be understood by those familiar with the
construction of this silent-feed mechanism
that the disk R, to which the gear 7’ is made
fast, is capable of being moved forward faster

‘than 1t could be by the other parts of the

 silent feed—in other words, that the parts of
~ the silent-feed mechanism by which the gear

55
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r' is rotated do not prevent it from rotating
faster. When, therefore, by the operation of
the clutch the gears ¢’ e are connected di-
rectly to the pulley ¢f, fast motion is trans-
mitted from.the said pulley to the shafts
through the gears ¢, £° k7, and e''. 1In this
case, although the silent feed continues to

operate, the disk R and gear 7' are moved

along by gear ¢’ faster Yhan they would
otherwise be moved. When by the opera-
tion of the cluteh said gears e e are discon-
nected from the pulley ¢, then slow motion

is transmitted to theshaftsthrough thesilent- | pivot in the.end.-of said slot.

inclosed within said |
loose pulley &', surrounding the shaft and

clutch, consisting of one

v, e, e k% k7, and e'. There is therefore
no stoppmo‘ of the motion of the shafts which
might disarrange the timing of the moving

parts
thrown in,it overtakesthe slow-movmo* mech-

anism, a,nd the shafts are therefore dI‘lVBH at

the faster speed by less than the entire train
of gears. When the fast-moving mechanism
is thmwn out, the speed of the sha,fts slack-

| ens until 1t eorresponds with the speed at
which said shafts will be driven by the slow

mechanism, whereupon said slow mechanism
(including the entire train of gears) continues
to rotate the shafts at this rate.

moving mechanism contains a part near the
shaft—wz disk R and connected gear r'—

_ This mode
of opera,tlon is possible, because the slow-.

70

When the fast- movnﬁw mechanism is

75

30

which may move forward faster than the |

other parts between it and the pulley—viz.,

the other parts of the so-called *“silent.feed.”
The movable clutch member is moved, so as
to cause the engagement and disengagement
of it with the loose pulley by substantially
the same mechanism which 1s shown in the
prior patent as the means for operating the
belt - shipper therein necessarily employed.

This mechanism consists of a fork Y, secured.

to a sliding bar v, a coil-spring ¥° surround-

90

95 -

ing said: baa and tending to move it in the

duectmn which will cause the clutching of
the movable clutch member. This bar 18
moved in the contrary direction by dogs ¢,
adjustably secured to the edge of a drum 1,
which drum is rigidly secured to the shaft K.
This so-called ““drum?” I is of novel form,

“which greatly facilitates the fastening of the

dogs thereto at any desired point. Thisdrum
consists of two disks %* ¢°, both fast to the
shaft and having at their outer edges, re-
spectively, cylmducal flanges 7°, which ex-
tend toward each other. One plate 14 lies be-
tween the disks and inside of and in contact
with said flange.
tact with the outer peripheries of said disks,
is fastened to the inner block by a screw-bolt
%, These two plates and boit form a clamp
and there may be as many of these clamps as
desired. The dogs 7 are secmed to the outer
clamp-plate 2°.

The lever W, whleh as before stated, oper-
ates the block V, ha% a bar w secured to it,

which passes through a guide-hole in the_

frame, and a roller 2’ on its outer end en-
b)
cages with the dogs «, secured to a flange X

on the drum I. These dogs may be of any

shape and may be arranged in such manner

as to cause the barw to be moved at the proper

times and to the extent desired to vary the ec-

100

105

110

- Another plate ¢°, in con- -

115

I20

125

centricity of disk QQ, substantially as shown -

in said prior patent. The lower end of the

lever W instead of being pivoted to afixed

point is provided with a pwot pin w?, which
lies in a horizontal slot ¢® in a fixed plate at.

130

This pivot is normally preveénted from move- .
ment by the end of a lever ¢,which holdssaid

This lever is
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rigidly secured to a transverse rock-shaft C,
having an operating-handle ¢ within easy
reach of the operator. The end of said lever
is cam-shaped, substantially as shown,where-
by it will as it is moved down move the pivot
back to the end of the slot a®,which, as stated,
is the position in which lever W is operative
for the described purpose. Vhen this lever
end is raised, the lever W will no longer press

the block V forward, but, on the contrary, the .

spring v’ is permitted to act to push the block
in the contrary direction,whereupon the disk
(Q comes into a position concentric with the
shaft. When in this position, it has no effect
upon the silent-feed mechanism, and there-
fore all of the feed movements of the various
parts stop, (provided the fast movement is
not connected up by the cluteh ¢°.) Since
the fast movement i1s not intended to be con-
nected up when the machine is cutting, the
operation of lever ¢’ to release the pivot of
lever W causes the cutting action of the ma-
chine to stop.

Another improvement embodied in the ma-
chine relates to the construction of the drum
upon which the adjustable dogs are secured.
The drum ¢®, which carries the dogs for op-
erating the cutting-off tool-slide P, is con-
structed according to my improvement. It
consists of an internal dram ', which is to
be keyed to the shaft E, and two disks ¢,
loose on the shaft, each having a cylindrical
flange €18, These disks are placed at oppo-

site ends of the drum e, with the flanges

embracing sald drum, and the disks in which
the segment-shaped slots ¢ are formed are
bolted to the drum &!® in any desired relation
to it and to each other.

The two disks 7°r* of the silent-feed mech-
anism are oscillated in the manner and with
the results described in said prior patent by
two links #° #%, the lever S, and an eccentric-

strap T, which embraces the eccentric disk.

(), an arm ¢, which is rigidly connected with
said strap, being connected with the opposite
end of the lever S, to which the said links are
connected.

When the pulley is not connected by the
described clutch e? to the gears e ¢, the si-
lent feed is working alone and the slow mo-
tion of the parts 1s going on; but when the
said pulley is cluteched to the said gears the
mechanism for the fast motion is thrown in—
that is to say, the gears ¢’ ¢! are connected
with the driving-pulley ¢ and the fast motion
ensues, overtaking, as it were, the slow-mo-
tion mechanism, which, nevertheless, contin-
ues to act. When the parts are unclutched,
the fast motion stops; but the partsare moved
along without any stop by the slow-motion
mechanism. | |

Having deseribed my invention, I claim—

1. In ametal-turning machine, incombina-
tion, a tool-head slide, a sliding tool - head
mounted upon said slide and having a plu-
rality of tool-sockets in its outer face and a

plurality of corresponding bolt-socketsin an- |

other face, a spring-bolt carried by the slidd

forengagementinsaid bolt-sockets,and means
operated by the backward movement of the
slide for withdrawing said bolt, substantially
as specified. |

2. In a metal-turning machine, a tool-head
slide, asliding tool-head mounted on the front
end thereof, and movable in a path transverse
to the path of the tool-head slide, said tool-
head having a plurality of tool-sockets and
corresponding bolt-sockets, a spring-lock bolt
for engagement in said bolt-sockets, a lever
pivoted to the slide for moving said bolt, and
a lug for engaging with the lever when the
slide is moved backward, substantially as
specified.

3. In a metal-turning machine, in combina-
tion, a tool - head slide, a sliding tool - head
mounted upon one end thereof and having a
plurality of tool-sockets and corresponding
projecting pins, with a reciprocating rod for
engaging with said pins, mechanism for op-
erating said rod, and a locking device for
holding said tool-head in the various posi-
tions to which it is moved, substantially as
specified.

4. In a metal-turning machine, in combina-
tion, a tool -head slide, a sliding tool - head
mounted upon one end thereof and having a
plurality of tool-sockets and also a plurality
of corresponding pins, arod adapted to move
longitudinally upon its axis and having two
fingers projecting laterally therefrom, one of
said fingers being adapted toengage with the
pins upon the tool-head, a cam for periodic-
ally moving said rod endwise, and a device
engaging with the other finger on said rod for
periodically turning the rod upon its axis,
substantially as described.

5. In ametal-turning machine, in combina-
tion, a tool - head slide, a sliding tool - head
mounted upon one end thereof and having a

' plurality of tool-sockets and also a plurality

of corresponding pins, a rod adapted to move
longitudinally upon its axis and having two
fingers projecting laterally therefrom, one ot
said fingers being adapted to engage with the
pins upon the tool-head, a cam for periodic-

‘ally moving said rod endwise, and a device

engaging with the other finger on said rod for
periodically turning the rod upon its axis,
and a locking-bolt for holding the tool-head
inits various positions, substantially asspeci-
fied.

6. Ina metal-turning'machine, in combina-
tion, the live-spindle, a tool-head slide mov-
able toward and from it, a tool-head mounted
and adapted to slide up and down upon the
front end of said slide and having a plurality
of tool-sockets in its front face, one above
another, a plurality of corresponding bolt-
sockets,and a plurality of corresponding hori-
zontal pins, a spring-lock bolt, a device for
retracting the same when the slide 1s drawn

backward, a vertically-movable rod having

two laterally-projecting fingers, one of which
is adapted to engage with the pins upon the
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tool-head, the main shaft, and a supplemen-
tal shaft, a device carried by the latter shaft
for periodically moving therod endwise, and a
device on the main shaft for engaging with

one of the fingers on said rod to turn said rod

upon its axis,and aspring forturhingsaid rod
backward when released by the last-named
devwe substantially as specified.

Tn a metal- turning machine, in combina-
131011 a main shaft, a qupplemental shaft, a
smcrle looge driven pulley, mechanism whleh
1s permanently connected with said pulley for
imparting a slow movement to said shafts,
mechanism for imparting a fast movement 0
sald shafts, and a cluteh for connecting and
disconnecting the last-named mechanism to
and from the pulley, the slow-moving mech-
anism containing a part near the shafts which

- may move forward faster than the other parts
20

30

35

nearer the pulley, whereby the shafts may be
turned by the mechanism for transmitting the
faster movement without dlsconneebmn' the
mechanism fortransmitting the slower move-
ment, substantially as spemﬁed

8. In a metal-turning machine, in combina-
tion, a main shaft, a supplemen_tal shaft, a
sin gle loose driven pulley, a silent feed oper-
ated by and permanently connected with said
pulley,the driven part of which may be moved
forward faster than the driving part, mech-
anism operated by the driven part of said si-
lent feed for turning said shafts, and a clutch
adapted to connect the last-named mechan-
1sm directly with said loose pulley without
disconnecting the silent-feed mechanism ,sub-
stantially as speclf ed. |

J. In ametal-turning machine, in eombma-
tion, a shaft, a loose pulley, an eecen_tmc disk
mounted on one face of sald pulley and adapt-
ed to slide thereon transversely of its axis, a
wedge-block movable longitudinally of said
shaft and adapted by such movement tovary
the eccentricity of said disk, aspring for mov-
ing said block In one direction, a lever for

. moving it in the opposite direction, and a
movable pivot for said lever, substantially as |-

specified.

10. In a metal—tmnmg machine, in combi- |
nation, a shaft, a loose pulley, an eccentric |

&t

disk mounted on one face of said pulley and
adapted to slide thereon transversely of its
axis, a wedge-block movable longitudinally
of_said shaft and adapted by such movement

50

to vary the eccentrieity of said disk, a spring

for moving said block in one duectlon a le-
ver for moving it in the opposite d1rec131011 a

i pivot-pin for sald lever, a slot in which said

pin is movable, and a device for temporarily
preventing such movement, substa,ntlally a8
speclfied. |

11. In a metal-turning machine, in combi-
natlon a shaft, a loose pulley, an eccentric
disk mounted on one face of said pulley and
adapted to slide thereon transversely of its
ax1is, & wedge-block movable longitudinally
of sald shaft and adapted by such movement
to vary the eccentricity of said disk, a spring
for moving said block in one direction, a le-

ver for moving it in the opposite direction, a

pivot-pin for said lever, a slot in which said
pin is movable, and a lever having an eccen-
tric end for moving said pivot-pin to and
holding it in the desired position, substan-
ttally as specified. -

12, Ina metal-turning ma,chme, in combi-
nation, a shatt, a block fixed to the shaft,
two disks loose on the shaft and -having cy-
lindrical flanges which surround said block,
cams on the outer peripheries of said flanges,

said disks having segmental slots, and screws
passing throu n'h S&ld slots and screwmcr into

the block for ad;] ustably connecting the dlsks
and block, substantially as speclﬁed

13. In a metal-turning machine, in OOIIlbl-
nation, two disks * 2 seeured thereto having
cylindrieal flanges 4° 4° which extend toward

55
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each other, clamps consisting of the plates

+* 2° which engage respectively with the inner
and outer peripheries of said flanges, the

- screw-bolts +° and dogs secured to the outer

clamping-plates, substantially as specified.
In testimony whereof I affix my swnatme
in plesence of two witnesses. |

FREDERICK SCIIULZF

Witnesses: _
PAUL SCHNEIDER,
HENRY TRENKAMP.
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