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UNITED STATES

PaTeENT OFFICE.

FREDERICK SCHULZE, OF CLEVELAND, OHIO.

METAL-TURNING MACHINE.

SPECIFICATION forming part of Letters Patent No. 617, 408 dated January 10 1899,
Application filed August 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 invention, such as will enable others
skilled in the art to which it appertains to
make and use the same.

My present invention is in a sense an im-
provement upon the machine described and
claimed in Letters Patent No.578,777, granted
to me March 16, 1897, although the machine
as shown is not, strictly speaking, a screw-
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 in said
prior patent or any other analogous mech-
anism for the corresponding mechanism
shown in the present drawings will make a
serew-machine out of it, and obviously such
substitution may be made by any skilled
mechanie.:

The object of the presentinvention is toin-
crease the capacity of metal-turning machines
whether the live-spindle is capable of rota-
tion in one or both directions.

The invention relates, first, to a movable
tool-head which is used in lieu of the tool-
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 constructed in
any par‘mcular 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
and modifications of the mechanism shown
and described in said prior patent in the na-
ture of improvements thereon.

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

,_.l‘“("’. N
v

' scmbed substantlally like the machine shown

and descrlbed in said prior patent, to which
patent reference is made for a more complete
deseription of the old parts of the machine.
 In the drawings, Figure 1 is a front eleva-
tion of my improved machine. Fig. 2 isa
rear elevation. Fig. 3 is a plan view. Fig.
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 Fig. 2. Fig. 6 is a sectional rear
view of the tool-head slide and associated
mechanism on line 6 6 of Fig. 3. Fig. 7isa
detached perspective view of the rod ¢’. Fig.
8 is a sectional end view on line 8 8 of Fig. 1.
Fig. 9 is a top view of the eccentric disk Q,

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

11 is a longitudinal vertical sectional view of
certain mechamsm on shaft B. Fig. 121is a
similar view of a drum secured on shaft K.
Fig. 13is an end view of one of the disks €%,
and Fig. 14 is an end view of the inclosed
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-shaft, and
K a supplemental driving-shaft.

The usual tool-holding turret is not found
in the present machine. In itsplaceisaslid-
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
which 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 utilized 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
it is with a turret-machine that the tool-hold-
ing deviee be moved through its entire path
of possible travel after it has been started

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

In automatic turret-lathes as commonly con-
structed one piece of work is finished for
each complete revolution of the main shaft,
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because the turret must malke a complete ro-
tation before the first tool can be in place
for the succeeding 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 aré not used. Thus, for ex-
ample, if but two tools are used, as is fre-
duently the case, there may be a saving of
substantially three-fifths of the time or more
if the tool-head has more that five tool-sock-
ets. This obviously results in a great sav-
ing of time, wherefore the machine has a
greater capacity than a turret-machine can
have, and this increased capacity of the ma-
chine is due to the fact that when a piece of
worlk is finished the tool-head may be dropped
to its starting-point immediately.

The tool-head is mounted in suitable guide-
ways on the face of the tool-head slide ¢,
which is movable horizontally toward and
from the live-spindle in suitable guides in
the saddle ¢®. 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 spring-bolt J, which is mounted in the
slide g' directly behind the tool-head. Itsend,
which is slightly tapered, enters correspond-
ingly-shaped bolt-sockets ¢® in the rear side
of the tool-head, the spring j° acting to force
said bolt into said sockets. 'The bolt is with-
drawn by a lever 5%, which is pivoted to the
slide ¢, its upper end engaging with a lug 7'
on the bolt. Itslowerend, when theslide ¢'is
moved backward, strikes a fixed lug g*on the
saddle, whereby said lever is rocked, with the
result of withdrawing the bolt J from the
bolt-socket g°. The tool-head is moved up-
ward step Dby step and is held up while the
bolt J is not in service for this purpose by a
eylindrical rod g%, 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 is adapted to engage beneath any one of
the pins g%, which project 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 coil-spring g%,
which surrounds its lower end, one end of
said coil-spring being secured to the boss «’,
while the other end is connected with the
rod ¢°. The action of the spring is to turn
the rod in itssocket until the finger ¢® strikes
the side of the slide, at which time the finger
is in the same vertical plane with the fingers
upon the tool-head. Thisrod is moved up-
ward periodically by a cam %7, secured to the
shaft K. The rod is turned upon its axis, so
as to draw its upper finger to one side of the
line of fingers on the tool-head by means of
a cam 7% which is rigidly connected with the
shaft . The tool-head slide is moved to-
ward and from the live-spindle by substan-
tially the same mechanism which is fully de-

seribed 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 shown in Figs. 1and 6,
the tool-slide is moved forward to bring the
toolin the upper tool-socket into engagement
with the work. Asitbeginsthismovementthe
spring-bolt J is released from the retractile
action of the leverj*and is moved forward by
its spring entering the socket ¢°in the tool-
head before the upper pin ¢' passes off of the
finger g% When the tool has done its work,
the slide is moved backward. The cam A°
strikes the lower end of the rod ¢7 lifting the
same, and it lifts the tool-head and holds it
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 k% passing from under the rod perniits
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 % which is
beveled on one side, as shown in Fig. 3,
strikes an arm on the lower end of said rod,
turning the rod in its socket, and thereby
moving the finger g% outof 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
7® may be secured to the shaft I in such po-
sition that during one revolution of the shaft
E 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 times
to its original position.

In a machine of this elass it is necessary in
order to work the machine to its fall 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 no stoppage
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 resunlt, I have provided
mechanism in which the slow motion is con-
stantly running, but is overtaken, so to say,
at the proper time by the fast motion. The
slow motion of both of the shafts E and K 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.

€"is a pulley which is loosely mounted upon
the shaft K and is constantly driven by a belt,
which is not shown. Mounted upon one face
of this pulleyin dovetail guides which extend
transversely of the shaft is the adjustable
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eccentric disk Q, the funetion of which is the
same as the adjustable eccentric disk shown
in the prior patent. - The eccentricity of this
disk is varied by means of ‘a rectangular
block V, the upper and lower faces of which
are parallel and ineclined from the front to
the rear face of said block, which block is
loosely mounted upon shaft E and passes
through a rectangular opening q in the ec-
centric disk, the upper and lower faces of
which are inclined from the front io the rear
face of said disk. When this block is moved
to the left, as shown in Fig. 11, the eccen-
trieity of the disk is increased, and it is moved
to the left by mechanism substantially the
same asisshown in said prior patent—to wit, a
lever W and its operating mechanism—and it
is moved to the right to decrease the eccen-
tricity by a spring o', inclosed within said
loose pulley &', surrounding the shaft and
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 cluteh, consisting of one
ormoreclutch-jawse’. Mounted loosely upon
the hub of this pulley is the movable clutch
member €*, having jaws €% adapted to engage
with the jaws on the pulley.

e’and ¢® 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
¢, whereby said member and gears are com-
pelled torevolve together, although the clutch
member is permlt‘oed to move lonvltudmally
upon the shaft.

el! represents a gear which is keyed to the
shaft E.

2" represents a gear formed on a sleeve
which is rigid with 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 IX.
k% and k7 are respectively gear and pinion,
which are keyed i{o the shaft K and mesh,
respectively, with the gears ¢ and e It
will be understood by those familiar with the
construction of this silent-feed mechanism
that the disk R, to which the gear 1’ is made
fast, is capable of being moved forward faster
than it 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
7' is rotated do not prevent it from rotating
faster. 'When, therefore, by the operation of
the clutch the gears ¢® ¢ are connected di-
rectly to the pulley ¢°, fast motion is trans-
mitted: from. the said pulley to the shafts
through the gears ¢, k5, k7, and . In this
case, although the silent feed continues to
operate, the disk R and gear ¢ are moved
along by gear ¢° faster thau they would
othelwue be moved. When by the opera-
tion of the clutch said gears ¢ ¢ are discon-
nected from the pulley ¢', then slow motion
is transmitted to theshaftsthrough thesilent-

<2

feed mechanism and the entire train of gears
7, ¢, e kS k7, and e'. There is therefore
no s’ooppmfr of the motion of the shafts which

might disarrange the timing of the moving
parts. ‘When bhe fast-moving mechanism is
thrown in,it overtakes the slow-moving mech-
anism, and the shafts are therefore driven at
the faster speed by less than the enfire train
of gears. When the fast-moving mechanism
is thrown out, the speed of the shafts slack-
ens until it 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
shaf‘u—wz disk R and connected gear r'—

This mode’
of operamon is possible, because the slow-

70

75

8o

35

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 is 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 y, a coil-spring 4® surround-
ing said b::u and tending to move it in the
duectmn which will eause the clutching of
the movable clutch member. This bar is
moved in the contrary direction by dogs ¢,
adjustably secured to the edge of a drum I,
which drum is rigidly secured to the shaft E.
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 4 4%, both fast to the
shaft and having at theu outer edges, re-
spectively, cyhnducal flanges ¢, which ex-
tend toward each other. One plate 4 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 serew-bolt
%%, These two plates and bolt form a clamp
and there may be as many of these clamps as
desired. Thedogs ¢ are secured to the outer
clamp-plate °.

The lever W, which, as before stated, oper-
ates the block v, has a bar w secured to it,
which passes through a guide-hole in the
frame, and .a roller w' on its outer end en-
gages 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
asto causethe barw to be moved at-the proper
times and to the extent desired to vary the ec-
centricity of disk Q, 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 pivot-pin w? which
lies in a horizontal slot ¢® in a fixed plate ot
This pivot-is normally prevénted from move-
ment by the end of a lever ¢,which holds said
pivot in the.end of said slot. 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 af, which, as stated,
is the position in which lever W is operative
for the described purpose. VWhen 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 clutch e%) Since
the fast movement is not intended to be con-
nected nup 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 e%, which earries the dogs for op-
erating the cutting-off tool-slide P, is con-
structed according fo my improvement. Tt
consists of an internal drum e, which is to
be keyed to the shaft E, and two disks e,
loose on the shaft, each having a cylindrical
flange e®. These disks are placed at oppo-
site ends of the drum e with the flanges
embracing said drum, and the disks in which
the segment-shaped slofs ¢ are formed are
bolted to the drum e'% in any desired relation
to it and to each other.

The two disks #217* of the silent-feed mech-
anism are oscillated in the manner and with
the results described in said prior patent by
two links 7% 9, the lever S, and an eccentric-

strap T, which embraces the eccentric disk.

Q, 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
desecribed cluteh €% to the gears &° ¢ the si-
lent feed is working alone and the slow mo-
tion of the parts is going on; but when the
said pulley is clutched to the said gears the
mechanism for the fast motion is thrown in—
that is to say, the gears ¢° e 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, in combina-
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, 4 spring-bolt carvied by the slidée
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 holt
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 ag
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 deviee for
holding said tool-head in the various posi-
tions to which it is moved, substantially as
specified.

4. Inametal-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 ifs axis,
substantially as described.

5. Inametal-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 eorresponding pins, arod adapted to move
longitudinally upon its axis and having two
fingers projecting laterally therefrom, one of
said fingers being adapted to engage with the
pins upon the tool-head, a cam for periodie-
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 loeking-bolt for holding the tool-head
inits various positions, substantially asspeci-
fied.

6. Inametal-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 is 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 the rod 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 a spring for turhing said rod
backward when released by the-last-named
device, substantially as specified.

7. Inametal-turning machine, in combina-
tion, a main shaft, a supplemental shaft, a
single loose driven pulley, mechanism which
is permanently connected with said pulley for
imparting a slow movement to said shafts,
mechanism for imparting a fast - movement to
said shafts,and a clutch 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
nearer the pulley, whereby the shafts may be
turned by the mechanism for transmitting the
faster movement without disconnecting the
mechanism for transmitting the slower move-

-ment, substantially as spemﬁed

8. Inametal- turning machine, in combina-
tion, a main shaft, a sup‘plemental shaft, a
single 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 elutch
adapted to connect the last-named mechan-
ism directly with said loose pulley without
disconnecting the silent-feed meehamsm,sub-
stantially as speclﬁed

9. Inametal-turning machine, in comblna-
tion, a shaft, a loose pulley, an eecen,trlc disk
mounted on one face of said pulley and adapt-
ed to slide thereon transversely of its axis, a
wedge-block movable longitudinally of said
shaft and adapted by such movement to vary
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- tmmnfr machine, in combi- |

nation, a shaft, a loose pulley, an eccentric

[=:4

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
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 d1rect10n a
pivot-pin for smd lever, a slot in which said
pin ismovable, and a dev1ee for temporarily
preventing such movement, substantially as
specified.

11. In a metal-turning machine, in combi-
nation, a shaft, a loose pulley, an eccentric
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
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 leverhaving an eccen-
tric end for moving said pivot-pin to and
holding it in the desired position, substan-
tially as specified.

12, Ina metal-turning machine, in combi-
nation, a shaft, a block fixed to the shaft,
two disks 1oose 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 through said slots and screwing into
the block for adjustably connecting the disks
and block, substantially as specified.

13. In a metal-turning machine, in combi-
nation, two disks ¢* 7* secured thereto having
cylindrical flanges 4° ¢® which extend toward
each other, clamps consisting of the plates
7% 1° which engage respectively with the inner
and outer peripheries of said flanges, the
serew-bolts ° and dogs secured to the outer
clamping-plates, substantially as specified.

In testimony whereof I affix my signature
in presence of two witnesses.

FREDERICK SCHULZE.

Witnesses:
PAUL SCHNEIDER,
HENRY TRENKAMP.
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