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Be it known that we, LEON F. SCHULZE and’
ROBERT SCHULZE, citizens of the United
States, both residing at Cleveland, in the

county of Cuyahoga and State of Ohio, have
invented a certain new and useful Improve-
ment in Metal-Working Machines, of which
the following is a full, clear, and exact de-
seription, reference being had to the accom-
panying drawings.

In metal-working machines wherein sev-

eral operations antomatically result in defi-.

nite sequenee it is necessary for efficiency not
only that the various operations be carried
on at just the proper time, but that each de-
vice should do no more nor no less than is re-
quired of it and should do it as rapidly as
possible. Certain difficulties have been expe-
rienced from machines of this class by reason
of the locking device, which is provided to
hold the stock-carrying head from movement,
not being of such a‘character as will insure

firmly holding said head during the several

operations, such locking devices generally be-

cominginefficient with wear; also,because the-

different parts by reason of the wear and tear
and inaceurate construction in the machine
fail to efficiently perform their several func-

tions; also, because the die which cuts the
thread is not thrown into and out of operation.

in such a way that ime will be saved; farther,
that the cutting of thread is done too rapidly
and that running off of thread is donein such
manner as to subject machines to undue
strains, and also that general cutting motion
of cam-shaft and driving mechanism eannot
be changed without changing speed of return
or idle motjons; also, that different - pitch
threads cannot be followed up by dies.

The object of our invention, therefore, is to
obviate the numerous difficulties noted above
and to provide a locking deviee which at all
times, irrespective of the wear and tear in the
machine, will firmly hold the head against
movement during the different operations of
the tools; to provide means for adjusting the
tools so as to compensate for the wear and tear
of thechucks; tooperate the die insuch a way

that time will be saved thereby and without

reversing the motion of any of the parts; to
provide for slow running on a thread in cat-
ting a serew or in cutting internal threads in

‘the opposite side.

such manner as not to subject the machine
to unnecessary strains; to provide means for
changing speed of cam-shaft for cutting op-
erations without changing it for return or
idle motions; to provide means for cutting
threads of various pitches and to let the die
follow at the proper rate of speed, and, lastly,

‘to provide in connection with the several

movements of the machine certain devices
which will aid in performing their different
functions. . . o

The invention may be best'summarized as
consisting of the means we employ for these
ends, or any of them, as hereinafter more
fully explained and summed up in the claims.

Referring to the drawings, Figure 1is aside
elevation of a machine constructed according
to our invention. Fig. 2isan elevation from
Figs. 3 and 4 are end
views of the machine, Fig. 3 showing the
end of what we call the ‘“tool” portion of the
machine—that is, the right-band end of Fig.
1—and Fig. 4 being an.end view of the chuck
portion of the machine—that is, from the left-
hand end of Fig. 1. Figs. 5 and 6 are verti-
cal cross-sections through the middle of the
machine, looking in opposite directions, Fig.

5'looking toward the chuck portion of the ma-
chine, as indicated by the arrows marked

in Fig. 1, and Fig. 6 looking toward the tool
portion, as indicated by the arrows marked
y in Fig. 1. Fig. 7 is a detail view, in longi-
tudinal section, of the pawl construction for

throwing thesprocket-wheelintoaction. Fig.

S is a vertical section of the machine, being
taken on the line z z of Fig. 1, looking toward
the left. Fig. 9isadetail viewof a sprocket-

‘wheel which carries dogs for operating the le-

ver which adjusts the tool-carriers. . Fig. 10
is a view looking at the periphery of said
sprocket-wheel. Fig. 11 is a detail view, in
longitudinal section, of one of the chucking
devices and its operating mechanism. Fig.12
is a detail view, in sectional side elevation, of
the chuck-head and its locking devices.
Referring to the parts by numerals, 1is the
frame of the machine, of suitable constiruc-
tion for carrying the several mechanisms
whieh are mounted upon it, and having a cas-
ing 2secured theretoforcontaining the chuck-
head 3. This casing 2 is open in the front to
permit the forward or engaging end of the
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chuck-head to project therefrom and is also
open in the rear to permit the rear end of the
chuck-head to project out intoa snpplemental
casing 4.

The chuck-head 3 is eylindrical in form and
has its bearing in the frame 1 and casing 2
and furnishes one bearing for a main driving-
shaft 5, which passes through the same and
extends across the machine to the opposite
end, where it is mounted in a suitable bear-
ing 6. Four cavities 7 are provided in the
chuck-head 3 for receiving the several chucks
and feeding devices. The chucks and their
corresponding feeding devices are in this case
four in number, but may be increased or de-
creased, according to the different operations
the machine is required to perform, and since
all of them are alike in construction a de-
scription of one will suffice for all. Secured
in each of the cavities 7 in the chuck-head 3
are shouldered sleeves 8, which are secured
therein in any suitable manner and serve as
bearings for theseveral chucks. Each chuck
is composed of a tubular portion 9, having a
head 10 at the forward end and a suitable re-
duced protiou 11 for receiving a pinion 12 and
also for a chuck-operating sleeve 13, which
is provided with an annular groove 13* and a
conical portion 17. Upon the outer end of
this reduced portion 11 is secured, by means
of screw-threads orotherwise, a chuck-operat-
ing head 14°, which is provided with radial
slots 15, in which are pivoted operating-pawls
16, and has a collar 14 for adjusting the same.
The pawis, as shown in Fig. 11, have tail por-
tions which extend to a point adjacent to
the conical portion 17 of said sleeve 13 and
also shoulders 18, which project through
slots 19 in said reduced portion 11 of the
chuck-tube 9.

In the chuck-head 10 is g ring 20, which
serewsinto said head and has a central taper-
ing opening 21 therein, as shown in Fig. 11.
Within the chuck-tube 9 is a long sleeve 22,
which engages the jawed sleeve 23 at the for-
ward end of said tube 9 and a sleeve 24 at
the rear end of the same. The jawed sleeve
23 is provided with a tapered enlarged por-
tion 25, which is split to form the jaws and

: operates in the tapered opening 21 in the

ring 20, carried by the chuck-head 10. The
sleeve 24 is provided with lugs 26, project-
ing into the slots 19 in the chueck-tube 9 in
such a position that they will be engaged by
the shoulders 18 of the pawls 16,

Secured in the extreme rearward end of the
chuck-tube 9 is a ring 27, which serves as a
bearing for a friction feed-operating sleeve 28
and also clamps the collar 14 in position, the
threaded portionsof thechuck-tube9and the
collar 27 being slightly tapered: This sleeve
28 is provided with an anuularly-grooved hub
29 upon one end and extends through said
sleeves 24 and 22. The bore of the sleeve 28
is slightly larger than the size of the stock
metal from which the screws are made and
at the inner end is provided with an enlarged
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screw-threaded portion to receive a screw-
threaded reduced portion 30 of a friction-
chuck 31. This chuek 31 is tubular in form
and isslitlongitudinally, soas to form spring-
jaws 32.

Theoperation of the foregoing chuck mech-
anism is as follows: Stock metal is inserted
into the sleeve 28 until it is caught by the
friction-chuck 31, and as the chuck is rotated
and the screw is formed and completed the
operating device, which will be hereinafter

-described, for said chuck and feed mechan-

ism come into operative position, and as the

stock metal is to be fed forward the sleeve 13

is moved forward, so as to allow the tail por-
tions of the pawls 16 to move inward, thus
relieving the pressure upon the jaws 25 and
releasing the stock metal to the action of the
friction-chuck 31, when by the cycle of move-
ment the sleeve 29 is operated and the stock
metal is fed forward a distance equal to the
length of a screw. The sleeve 13 is then
forced back into its normal position and the
pawls will through theirshoulders 18 and the
sleeve 22 force the jaws 25 in upon the stock
metal and firmly hold the same during the
several operations of the machine. After
jaws 25 have again gripped the stock metal
the collar 29 is brought back to its original
position, the friction-jaws 32 .slipping over
the stock metal. Rotary motion is conveyed
to each of the chucks from theshafts through
the pinions 33 and 12. )

Having described the construction of the
chucks and the feed mechanism, we will now
proceed todescribe the mechanism for operat-
ingthe samestep by stepand for holding them
in the several positions during the rotation
of the head. The easing 4, above referred
to, is eylindrical in form and extends around
the rear ends of said chucks, with the excep-
tion of an open space 34, as shown in Fig. 4,
and is provided with internal annular projec-
tions 35 and 36, which are arranged to en-
gage in the annular grooves of said sleeves 13
and the hubs 29 for the parpose of prevent-
ing their movement longitudinally during
the time when they are not passing the open-

ing in said casing 4.

Mounted in suitable brackets 367, carried
by the frame of the machine, are three levers
37, 38, and 39. The lever 37 is provided at
oneend with a friction-roller 40 for engaging
the annular groove in the hub 29, and at the
other end is provided with a bolt 41, which

passes through a slot 42 in a link 43, which.

in turn is pivoted to the lever 38, near the
end thereof, by a bolt 44, which carries upon
its lowerend a friction-roller 45. In the end
of the link 43 is a set-screw 46 and a check-
nut 47, which serves as a means for adjusting
the movement of the lever 37, and therefore
adjusting the feed of the stock metal. The
lever 39 has a friction-roller 48 for engaging
in the annular groove 13* of the sleeve 13
and at the other end has a friction-roller 49.
Mounted in suitable bearings, carried by the
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frame 1, is a cam-shaft 50, having upon one
end thereof, adjacent to the levers 37, 38, and
39, a drum 51, which is provided upon its pe-
riphery with suitable cams 51* for engaging
the friction-rollers 45 and 49 on said levers.

The parts which convey the intermittent
rotation to the head will now be described.
Secured to the head at any snitable point is a
sprocket-wheel 52. Inline with this sprocket-
wheel and keyed to the cam-shaft 50 is a boss
53, having a radial slot 54 therein, in which
is pivoted a pawl 55. This boss 53 is pro-
vided with a shoulder 56, and around a long
cylindrical part thereof is a hub 57 of a
sprocket-wheel 58, which. is of the same di-
ameter as the sprocket-wheel 52, secured to
the chueck-head. The hub57isprovided with
internal grooves 59, corresponding in number
to the number of chucks in the chuck-head.
These grooves 59 are V-shaped in cross-sec-
tion and register at times with a projection
55* upon the pawl 55.. Secured to the side of
the frame adjacent.to the shoulder 56 and in
the path of the projection 55° of the pawl is
an arc-shaped cam 60, which is inversely pro-
portional in size to the number of grooves in
the hub 57, in this instance being one-fourth
of the cireumference of a cirele described by
the arc of the cam, since thereare four grooves
in said hub.

It will be seen from the foregoing descrip-
tion that as the shaft 50, and consequently
the boss 53, which is keyed to the same, ro-
tates the projection 55" of the pawl 55 will
engage the cam 60, whereupon the opposite
end 55 will be foreced up into one of the
grooves 59 and rotary motion will be con-
veyed to the sprocket-wheel 58 through its
hub 57 until the pawl passes from the end of
the cam 60. Since the cam 60 was made to
correspond to one-fourth of a circle the
sprocket-wheel 53 will be rotated one-fourth
of a turn, and since itis connected by a chain
withtheequalsprocket-wheel 52 on the chuek-
head the chuck-head will be rotated one-
fourth of a turn also.’

The head 3, durinig the time when itis sta-
tionary, islocked against movement by means
of a bolt 61, mounted in a suitable guideway
in the frame. Thisbolt 61 engages at differ-
ent times during the rotation of the head four

- sockets 62, which are secursd therein Dby
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means of threaded stems 63. These sock-
ets are substauntially of the form shown in
Figs. 8 and 12, having in the end thereof a
tapered recess 64, which is eccentric to the
axis of each of the sockets. Each socket is
cut away at 65 and is held in place against
rotation by means of a serew 66. The end
67 of the bolt 61 is tapered to correspond with
the recess 64 in the socket. Secured to the
frame 1 in the path of the eut-away portion
of the sockets 62 is a block 68, which is pro-
vided with longitudinal slots 69, through
which pass bolts 70, securing said block to
the frame. In the face of this block 68 and
in line with the bolt 61 is a groove having

3

near its upper end a tapered portion corre-

sponding to the end 67 of said bolt and form-
ing, with the recess 64 in said sockets, a com-
plete tapered opening for receiving that bolt.
This bloeck 68is capable of adjustment to and
from the sockets by a set-screw 71. Up-and-
down miotion is conveyed to the bolt 61
through a lever 72, which is pivoted at 73 to
the frame and at 74 to the stem 75 of the bolt

70

75

and is connected at 76 to a helical spring 77,

which in turn is secured to the frame. This
spring pulls upward on the lever and the
bolt. At a suitable point the said lever 72 is
provided with a friction-roller 78, which lies
in the path of the cam 79, carried by a cam-
wheel 80 npon the cam-shaft 50. The cam
79 is so located on the cam-wheel 80 that the
bolt 61 will be operated thereby to unlock
the chuck-head at the proper time and will
remain in an unlocked position until the
chuck-head is revolved to its next position,
the spring 77 thereafter operating to relock
it. Byhaving the taper-bolt 61 lock the head
directly to a stationary taper looseness of the
bolt in its bearing becomes immaterial and
the locking continues to be positive, notwith-
standing wear of the parts. Thisis an im-
portant feature of our invention.

Mounted in suitable guideways 81 and 32
are the transversely-operating carriages 81°
and 82*, which carry the lateral cutting-tools.
Upon the sides of the frame are mounted two
levers, 81° and 82°, which are adapted to en-
gage at one end their respective carriages,
which are held against said levers by means
of coiled springs 83 and are adjusted with
respect to said levers by means of set-serews
84 and check-nuts 85. The lever 82° is con-
nected by a link 86 with a link 87, pivoted
to an ear 88, integral with the frame, and
has a friction-roller 80 mounted on it. This
roller normally remains in the path of acam
90, carried by a cam-wheel 91. The other
lever S1° has at its lower end a friction-roller
92, which normally lies in the path of & cam
93, mounted upon the opposite side of the
cam-wheel 91. It will be seen from the con-
struetion just described of the levers 81° and
82° that the carriages 81* and 82* will be
moved to and from the work by means of
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these cams 93 and 90, mounted on the same .

cam-wheel 91, carried by the cam-shaft 50.

“The lever 81" is mounted upon an eccen-
tric portion 94 of a shaft 95, mounted in the
bearings 96 and having upon the opposite end
an arm 97. This arm 97 lies in the path of
dogs 98, pivotally mounted upon the side of
the sprocket-wheel 58 and is operated more
or less about said shaft 95 as a pivot, accord-
ing to the adjustment of the dogs 98, which
adjustment is brought about by means of the
tapered heads of the screws 99. There are
as many of these dogs as there are chucks in
the chuck-head. The object of this construe-
tion of eccentric mounting of the lever 81°
and the operation of the same is as follows:
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that they ave loose in the chuck-head, or
should their construction not be absolutely
accurate, or should the revolving of the head
bring it in slightly-different relative position
to the lateral tools, it is then necessary to
compensate for such wear, inaccurate con-
struction, or different relative positions by
setting the transverse tools so that they will
account for such emergencies during their op-
eration. This is brought about by these dogs
98, which are adjusted whenever necessary,
so that they will throw the arm 97 more or
less distance, according to such wear, inac-
curacy of construction of the chuck corre-
sponding, and this throw of the arm 97 will
rotate the shaft 95, which movement, throu gh
the eccentric portion 94, will throw the lever
in, and thus shift the tool toward or from the
work,

The fine adjustment just described to vary
the position of the tool according to the in-
dividual wear of the chucks is another im-
portant feature of the invention. It enables
very accurate work to be done. The same
adjustment could be provided for the other
carriage and its tool, if desired.

The parts which operate in connection with
the stock metal and also the parts which op-
erate the transverse tools have been de-
seribed, and the description will now be con-
fined to those parts which work in conneec-
tion with the tools mounted upon the longi-
tudinally-movable carriage 100.

Mounted in suitable bearings in the frame-
work of the machine is a supplemental cam-
shalt 101, which receives its motion through
two spur-gears 102 and 103 of like size, so
that the supplemental cam-shaft operates in
unison with the main cam-shaft 50. Upon
this supplemental eam-shaft 101 is mounted
a cam-wheel 104, upon which are mounted
suitable cams 105 for engagement with a fric-
tion-roller 106, carried by a stud 107, secured
to the longitudinally-movable carriage 100.
These cams 105 operate the carriage 100 at
proper intervals to bring the several tools 108
into operation. Three of these tools ordi-
narily move with the carriage 100. The
fourth tool-socket 108* may remain open, and
a shaft 109 passes therethrough to a position
just out of line of the stock metal operated
apon. The shaft 109, which we ecall the
““die-shaft,” is mounted in & snitable bear-
ing in the block 6 and has pinned thereto a
collar 110, having an annular groove 111. A
compound gear 112 is also splined upon this
shaft 109, but having a shaft longitudinally
movable therein, and upon a sleeve 5% rigid
with the carriage 100 and surrounding the
main drive-shaft 5 of the machine is mounted
a loose collar 113, having a forked arm 114
extending therefrom and engaging in thean-
nular groove 111 in the collar 110. Upon the
shaft 5 is a collar 115, rigidly secured thereto,
which serves as an abutment for a pinion 116,
which has upon its inner face radial clutel.
teeth 117. This pinion 116 is loose upon the
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shaft 5. Another pinion 118 is also loose upoti
the shaft 5 and has radial clutch-teeth 119
upon its inner face also. These teeth are
adapted to be engaged at different times by
a toothed collar 120, which is splined to the
shaft 5 and has an annular groove 121 in the
periphery thereof. Thecollar113 is also pro-
vided with an annular groove 122.

It will be seen from the foregoing that by
shifting thecollar 113 longitudinally upon the
sleeve 5° on the shaft 5 the shaft 109 will be
slid forward or backward. in its tool-socket,
and the die carried by its forward end will be
brought into engagement with the work, or
vice versa. It will also be seen that should
the collar 120 be operated in either direction
one or the other of the pinions 116 and 118
will be thrown intoconnection with the drive-
shaft 5, and hence the compound gear 112 will
be operated at a greater or lessspeed accord-
ing to this connection. It is also apparent
that should it be desirable to change the die-
shaft from one tool-socket to another it may
be so changed, and the driving mechanism
just described may be turned about the main
drive-shaft 5 and still retain its operative con-
nection with the said die-shaft.

The mechanism for bringing about a longi-
tudinal movement of the collar 113 consists
of a rock-arm 124, mounted upon a cross-shaft
journaled in the frame and having upon its
outer end a toothed segment 125, removably
secured thereto. This rock-arm 124 hasa fork
at its upper end for engagement in the groove
122 of said collar.
stud 126 upon the side of the frame is a rock-
arm 127, having upon one end a friction-roller
128, which is adapted to engage the adjust-
able cams 129, carried by a cam-wheel 129*
upon the cam-shaft 50. - At the other end this
arm is provided with a key 130, which engages
a suitable keyway in a toothed segment 131,

-also mounted upon said stud, whereby the

arm and segment are locked together. Dur-
ing the rotation of a cam-wheel 129* on the
cam-shaft 50 the arm 127 will be operated
upon its pivot by ecams 129, and through the
mediam of the toothed segments 131 and 125
the arm 124 will shift the collar 113 in a lon-
gitudinal direction, which in turn shifts the
collar 110 also in a longitudinal direction, and
thereby moves the die 123, carried by its
shaft 109, forward to engage the work., It
will be seen that the size of the segments 131
and 125 will determine the speed at which the
link 124 is thrown in one direction or the
other, and the adjustment of the cams 129
will- determine the amount of that throw.
Therefore it will be seen that by a change of
the die and the segments a change in pitch
can be obtained and by a change in the ad-
justment of the cam 129 the amount of thread
cut upon the stock can be determined. It
instead of a die a threading-tool is used, then
a change in pitch may be obtained by only
changing the segmental gears.

Mounted upon the supplemental eam-shaft

Mounted upon a suitable
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101 is a cam-wheel 132, carrying upon one of
its faces stop-cams 133, which are angular in
cross-section and whose ares are concentrie
with said cam-wheel 132. These cams oper-
‘ate between the jaws 134 of a beli-crank lever
135, which has a fork at its upper end for en-

~ gagement in the annular groove 121 of the
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collar 120, and hold said lever 135 against
movement until a pressure is created upon
the same to throw the collar 120 into engage-
ment with the pinions 116 or 118. The de-
vice forcreating such pressure and for bring-
ing the toothed collar 120, heretofore referred
to, into engagement with one or the other of
the two pinions 118 and 116 as rapidly as pos-
sible consists of a rod 135%, pivoted to the
rock-arm 124 and passing through a suitable
opening in the lever 135. Springs 135" are
arranged on either side of said lever upon
this rod 135* between a shoulder 135° and a
nut 1359, secrewed upon the end of the same,
so that when said lever is released from the
stop-eam 133 it will be quickly shifted into
engagement with the opposite pinion.
Thelever 135 and thesprings foroperating
the same, taken in connection with the pin-

. ions 116 and 118, and also the compound gear
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112, which is splined upon the shaft 109, con-
stitute the mechanism which controls the
running off and the running on of the die.
The clutch-teeth between the collar 120 and
oneof the two pinions 116 and 118 are thrown
into engagement, so that the speed of the
shaft 109 will be reduced in comparison with
the speed at which the stock metal is rotated.
Thus it will be seen that as the die is moved
forward by the mechanism just described for
that purpose the threads will be cut a pre-
determined distance and at a proper pitch.
Then the lever 135 is operated so as to throw
the collar 120 into engagement with opposite
pinion, which will throw in the gears in such
a way that the shaft 109 will be rotated at a
higher speed thaun the stock metal, thus run-
ning off the die from the screw.

The object of the die-operating mechanism
just described is to facilitate the cutting of
the threads upon the stock metal at a com-
paratively very slow speed, also to save time
in the operation and save the multiplication
of parts, and, further, to prevent the revers-
ing or stopping of any of the parts associated
with the die or with the stock metal, which
operation would necessarily cause a jar upon
the parts affected by it and rack the mech-
anism in that part of the machine to an un-
due extent.

Motion is conveyed to the cam-shaft 50
through the following mechanism: A shaft

136 is mounted in suitable bearings in the:

frame 1 at right angles to the line of the
cam-shaft 50. This shaft 136 has on the out-
side of the machine a driving-pulley 137 and
on the inside of the frame a worm 138, which
in turn meshes with a worm-wheel 189, loose
upon the cam-shaft 50. Another worm-wheel
140 is also mounted loose upon the cam-shaft

-arm.

.
=

50, and the faces of the hubs of both of said
worm-wheels are provided with elutch-teeth
141. Secured to the frame and parallel to
the shaft 136 is a short shaft 142, carrying at

one end a spur-gear 143, while at the other

it carries a worm 144, which meshes with the
worm-wheel 140. Pivoted upon the shaft 136
is.a plate 145, provided with a segmental slot
146 and a radial slot 147. Through the slot
146 projects a bolt for adjusting the relative
position of said plate. Adjustably mounted
in the slot 147 is a stud 148, carrying a gear
149 and a pinion 1502, rigid with each other.
The pinion 150* meshes with the gear 143,
while the gear 149 meshes with a pinion 150,
carried by the shaft 136.  The pinion 150,
the gear 149,‘the pinion 150%, and the gear
143 constitute a reduction-gearing between
the shaft 136 and the shaft 142. The gear
149 and pinion 150* may be replaced by gears
of different sizes in order to change the speed
of the shaft 50 when driven by the worm 144,

Pivoted to a stud 151 in the framework is
a rock-arm 152, having a fork at its upper
end for engagement in an anuular groove 153
of a toothed collar 154, which is splined to
the shaft 50. This link 152 is operated upon
its pivot by means of a rod 155, mounted in
the frame and passing through said rock-
TUpon the rod 155 on each side of the
rock-arm 152 are coiled springs 156, so ar-
ranged that said arm 152 is held between the
ends of the same. Suitable nuts 157 are pro-
vided upon the end of the rod 155 for the pur-
pose of adjusting the pressure of said springs.
On the opposite end of this rod 155 is a cam-
plate 158, rigidly secured thereto and extend-
ing out from the end of the machine. The
upper side of this plate is provided with a re-
cess the sides of which taper toward each
other in a transverse direction. Mounted

“upon the end of the cam-shaft 50 is a wheel

159, having annular T -shaped grooves 160
therein for the purpose of receiving the studs

-161, which are arranged to engage the taper-
“ing sides of the groove in the cam-plate 158.

From the foregoing it will be obvious that

_as the cam-shaft 50 rotates one of .the studs

161 will be brought into contact with one of
the sides of the groove in the cam-plate 158.
This will shift the rod 155, which in turn will
exert a pressure upon the link 152 and throw
the teeth of the collar 154 into engagement
with one or the other worm-gears on either
side thereof, and when the other one of the
studs 161 comes in contact with the side of
the cam-plate 158 the rod 155 will be shifted
in the opposite direction and pressure will
be exerted upon the opposite side of the arm
152 and the collar 154 will be thrown into en-

.gagement with the worm-gear upon the op-

posite side. The springs 156 prevent any in-
jury if the points of the teeth hit and insure
engagement as soon as the parts are in posi-
tion for it.

Through the different arrangements of gear--

ing just described the cam-shaft will be oper-
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6

ated from the pulley 137 at different speeds
at various times in the cycle of movement of
the machine, according to whether the ma-
chine is cutting or working idle, and thus the
greatest economy of speed will be attained.

While we have here deseribed a specific
way of performing different operations and
arriving at various improvements sought, we
do not intend to limit ourselves thereby, but
mean to cover all similar means.

Having described our invention, we claim-—

1. In a screw - machine, the combination
with a movable head, a locking-pin for the
same, and a socket for said pin divided on its
longitudinal axis, one part of said socket be-
ing carried by the movable head and the other
part carried by a relatively stationary frame.

2. In a screw-machine, the combination
of a movable head having an open-sided re-
cess, a relatively stationary member carrying
a corresponding open-sided recess, and a pin
adapted to occupy both of said recesses when
in juxtaposition and lock said head and said
member together. :

3. In a serew - machine, the combination
with a movable head having a tapered open-
sided recess, a relatively stationary adjust-
able block having a tapered open-sided recess
adapted to form a substantially cemplete
socket with the recess in the head, a tapered
pin slidably mounted in the frame and adapt-
ed to oceupy such socket or be withdrawn
therefrom, and mechanism for operating said
pin.

4. In a serew - machine, the combination
with the head having a plurality of chucks
mounted therein, of a locking- pin, and a
socket for said pin composed of any one of a
number of partial recesses carried by said
head, and a common recess carried by the
frame.

5. In a screw - machine, the combination
with a movable head having a plurality of ta-
pered open-sided recesses, a relatively sta-
tionary block having a correspondingly-ta-
pered open-sided recess, and a tapered pin
adapted to lock the head in various positions
by engaging the socket formed by any of the
recesses in the head and the recess in the
block when in juxtaposition.

6. In a screw-machine, the combination of
a rotatable head carrying a plurality of
chucks, a tool, and means for adjusting the
position of the tool so as to correspond to each
particular chuck.

7. Inascrew-machine, in combination with
a rotatable head having a plurality of chucks
mounted therein, means for locking said head
against rotation, a transversely-movable tool
and means for adjusting its position during
the rotation of the head to compensate for
wear and position of an individual chuck of
the head.

8. Inascrew-machine, in combination with
a rotatable head having a plurality of chucks
mounted therein, a transversely-movable car-
riage, a tool carried thereby and a series of
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adjustable dogs for adjusting said trans-
versely-movable carriage so as to correspond
to each particular chuek.

9. Inascrew-machine, in combination with
a rotatable head having a plurality of chucks
mounted therein, means for locking said head
against rotation, a transversely-guided tool-
carriage, means for moving said carriage
back and forth across the machine, an eccen-
tric having connections between it and the
tool-carriage, and means for operating said
eccentric during the rotation of the head so
as to set up the tools an amount which will
compensate for the wear of any chuck in said
head.

10. In a screw - mmachine, in combination
with a rotatable head having a plarality of
chucks mounted therein, means for locking
said head against rotation, a tool-carriage,
levers pivoted to the framework for recipro-
cating said tool-carriage, and an eccentric op-
erating in connection with one of said levers
for shifting the same, whereby said carriage
may be set up a sufficient distance to com-
pensate for the wear and position of each
chuek in said head.

11. In a serew - machine, in combination
with a rotatable head, a plurality of chucks
mounted in said head, feeding devices with-
in each of said chucks, a lever for operating
said feeding devices successively, a pivoted
arm, a link connecting said arm and lever,
means for ad justing the relation between said
lever and said link, and means for operating
said arm.

12. In a serew - machine, the combination
with the frame, of a rotary head having a plu-
rality of chucks mounted therein, a shaft, a
boss rigid therewith and having a longitudi-
nal slot therein, a pawl mounted in said slot,
a gear - wheel having a sleeve surrounding
said boss, said sleeve being provided with a
number of internal recesses adapted for en-
gagement by said pawl, gearing between said
gear-wheel and said head, and means for op-
erating said pawl, substantially as deseribed.

13. In a screw - machine, the combination
with the frame, of a rotatable head having a
pluarality of ehueks mounted therein, a shaft,
a boss rigid therewith and having a longitudi-
nal slot therein, a pawl pivotally mounted in
said slot and having a portion extending be-
yond the same, a gear-wheel provided with a
sleeve surrounding said boss, internal re-
cesses within said sleeve for engagement by
said pawl, gearing between said gear-wheel
and said head and a cam for engaging said
extended portion of said pawl, substantially
as deseribed. ,

14. In a screw- machine, in combination
with a rotatable head having a plurality of
chucks, a pin for locking said head against
rotation, sockets rigid with said head and pro-
vided with open-sided recesses for engage-
ment by said pin, a relatively stationary
socket secured to the frame and having an
open-sided recess adapted also for engage-
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ment by said pin, a slot in said relatively sta-
tionary socket, and a bolt passing through
said slot for clamping said stationary socket
in any adjusted position.

15. In a screw-machine, the combination
with the frame, of a rotatable head having a
plurality of chucks mounted therein, trans-
versely-guided tool-carriages, levers for re-
ciprocating said carriages, suitable cams for
operating said levers, one of said levers being
pivoted upon an eccentric portion of a shaft
mounted in the frame, and means for auto-
matically rocking said shaft a greater or less
degree according to the chuck then in opera-
tive position with respect to that tool-carriage
affected by the-operation of said shaft.

16. In a screw-machine, the combination
with the frame, of a rotatable head having a
plurality of chucks mounted therein, trans-
versely-guided tool-carriages, levers for re-
ciprocating said carriages, suitable cams for
operating said levers, one of said levers being
pivoted upon an eccentric portion of a shaft
mounted in the frame, an arm rigidly secured
to said shaft, dogs engaging said arm, thereby
rocking said shaft and setting up one of said
levers an amount corresponding to the throw
of said dog, and means foradjusting said dogs.

17. In a screw-machine, the combination of
a chuck, a die slidably mounted, and adapted
to operate upon the stock metal carried by
said chuek, an arm for shifting said die lon-
gitudinally, another arm adapted to be suit-
ably operated, a segmental gear carried by
said second arm, another segmental gear
adapted to codperate with said first-mentioned
segmental gear and means for operating said
second segmental gear.

18. Inascrew-machine,in combination with
the frame, a chuck, a die, slidably mounted
and adapted to operate upon the stock metal
carried by said chuck, a pivoted arm for shift-
ing said die longitudinally, a segmental gear
removably secured to said arm and adapted
to operate the same, another arm pivoted to
the frame, a segmental gear removably se-
cured to said second arm and adapted to co-
operate with said first-mentioned segmental
gear and means for operating said second-

mentioned- arm, said segmental gears being
adapted to be replaced by others of different
radii for varying the throw of said first-men-
tioned arm.

19. Inascrew-machine,in combination with
the frame, a chuck, a die-shaft, a die carried
by said shaft, a collar rigid with said shaft

and having an annular groove, an operating-

arm.having a fork engaging said groove, a
gear-segment removably secured to said arm
for operating the same, another pivoted armn,
a gear-segment removably secured thereto
and codperating with said first- mentioned
gear-segment and means for operating said
second-mentioned arm.

20. In a serew-machine, in combination, a
chuck, a die-shaft, means for reciprocating
said shaft, a clutch-sleeve splined to a driv-
ing-shaft and adapted in either extreme posi-
tion to drive said die-shaft, a lever for shift-
ing said clutch-sleeve, cams for holding said
lever, springs operating upon either side of
said lever for quickly shifting said clutch-
sleeve, and means for increasing the pressure
upon one of said springs acecording to the po-
sition of the die-shatt.

21. In a serew-maechine, in combination, a
chuck, a die-shaft, mechanism for reciprocat-
ing said shaft, a compound gear splined to
said shaft, a main driving-shaft, two pinions
loose upon the main driving-shaft, said pin-
ions being adapted to operate in connection
with the gears of said compound gear,a clutch-
sleeve splined to said driving-shaft, a lever
for shifting said cluteh-sleeve, cams for hold-

-ing said lever, springs operating upon either

side of said lever for quickly shifting said
clutch-sleeve into contact with either of said
pinions, and means for compressing either of
said springs by the mechanism for recipro-
cating the die-shaft.

In testimony whereof we hereunto affix our
signatures in the presence of two witnesses.

LEON F. SCHULZE.
ROBERT SCHULZE.

Witnesses:
E. B. GILCHRIST,
B. W. BROCKETT.
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