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To all whom it may congern:

Be it known that I, ErRNEsT R. SEWARD, &
citizen of the United States, and a resident of
Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Improvements in Metal-
Working Machines, OF which the following is
a specification.

he invention relates primarily to metal
working machines and more particularly to a
machine of this class in which the operation
of the several parts is entirely automatic.

' The machine herein shown is designed for
that of formin
‘‘get screws’’ or similar parts,
course the device is not at all limited to such
purposes. The operation of the machine
wit! i
in described for convenience.

* The object of the invention is to provide
an automatic machine of simple construction
which will operate with great precision in the
working of metals for various purposes.

"A further object is 4o provide a machine
in which the speeds of the various parts of
the mechanisms may be varied at predeter-
mined instants to provide very rapid opora-

tion. ‘ .

A still further object is to provide a posi-
tive operating mec]hanism for each of the
several sets of mechanism which together
comprise the machine. -0

A still further object is to provide a center
rest for. the material operated u&)on which
will automatically open -at pre etermined
instants to permit the passage of the stock
finished or partially finished through the

rest.

arrangement by which a turret head is en-
tirely dispensed with, and the several tools
for operating upon the stock are brought into
position by rectilineal movements.

An important feature resides in the com-
bining of several operating tools so arranged

" as to tlo their work simultaneously upon the

stock without interfering one with the other,
and a novel and important feature of the
machine is providing an arrangement by

<

‘other machinery.

although of

referente to forming a set screw is here-

following figures. Fig.

.view on the line 9

One important feature of the device is an’

'showing the cam gate an

-and comprisin

which positive drives may be secured both
to the main shaft and throughout the ma-
chine at the same time, permitting an angu-
lar disposition of the machine with reference
to the countershaft, which will preclude the
possibility of interference of the stock with
Provision is also made for
frictionally driving certain portions of the
mechanism to preclude the possibility of
breaka, ‘

e. ‘
One %eature of the machine is the arrange-

ment by which the feed slides -are moved
through a comparatively long distance with
a comparatively short movement of the op-
erating mechanism therefor. :
Referring to_the drawings—Figure 1 is' a
glan view of the machine, the tool holders
eing shown without tools. Fig, 2 is a gen-
eral view in elevation of the par},s shown in
Fig. 1, portions being omitted for the sake of
clearness. Fig. 3 is a longitudinal sectional
view through the spindle and appurtenant
arts, on enlarged scale, as are all of the
ir. 4 is an end view
taken from the left of Fig. 3 with: the parts
broken away. Fig. 8isa longitudinal sec-
tion on the line a of Fig. 6. Fig. 6 is & cross
sectiona]l view adjucent to the center rest
showing the center rest slides and appurte-
nant parts, on line b of Fig. 5. Fig. 7Tis a
partial plan view of the center rest and tool
slides with %ﬁrts broken away to show con-
struction. Fig. 8 is o longitudinal section
view through one of the tool spindles and ap-
purtenant parts. Fig 9 is & cross sectional
of ig. 8 taken through the
tool spindles and rest. Fig. 10 is a cross sec-
tional view on the line 10 of Fig. 8. Fig. 11
is. a cross sectional view on the line 11 of
Fig. 8, looking toward the adjacent .end of
ihe machine. Fig. 12 is a detail plan view
d forward end of the
operating spindle and shde. . Fig. 13-is a de-
tail view in longitudinal section through the
parts shown at the extreme_right of
tlie fast and slow speed
“14 is a view of the parts

mechanism. 1'%.' t
shown in Fig. 13 looking from the right of said

figure and taken in section along the variable
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speed shaft. Fig. 15 is a partial horizontal
section view through the feed shaft cross shaft
and connections for the variable speed mech-
anism. Fig. 16 is a sectional view on the line
16 of Fig. 14. Fig. 17 shows a chart or dia-
gram defining the cycle of operation of the
various parts of the mechanism. TFig. 18 is
an enlarged view showing the stock as oper-
ated upon by the tools, with the center rest
open topermit passage of thestock. Fig.19is
a view of the stock with-the center rest closed
and the cutting tools eutting forward to size
the stock. Fig. 20 shows the tools as they
are fed axially of the stock, with the screw

cutting dies at the end of their operation. |

Fig. 21 illustrates the stock and position of
the tools as the cutting off tool severs the
finished article. :

As already definéd, one of the principal ob-
jects of the machine is to produce an auto-
matic mechanism for performing various op-
erations as nearly as possible by simulta-
neous action upon a single piece of stock, and
the machine as herein described illustrates
its adaptation for automatically forming set
SCrews O Cap SCrews.

In the accompanying drawings the nu-
meral 1 denotes the base or support provided

with suitable bearings for a cam shaft 2and a-

feed shaft 3and crossshaft4. Upon this base
or supfport. are mounted the several driving
parts for the main spindle and the turning
and cutting off tools-as well as the tool head
which bears the tool spindles and tools for

“performing certain operations upon the

stock. : i

Upon the left of the base, as viewed in
Figs. 1 and 2, is sugg:rted the main spindle
5 with its driving shaft 6 and appurtenant

parts, which are carried in uprights 7—8

provided with requisite bearings for said
shafts. - Upon the eaps or heads of the
uprights 7—8 there is disposed a su%port 9
provided at its forward end with a slide-way
10 of angular form arranged to receive the

center rest support 11, the latter being se-

cured in any desired position of adjustment
by clamp screws 12. The main spindle 5 is
of sectional form including several eoncen-

tric members, and upon the cuter tube mem-

bers are arranged bevel gears 13—14 of the
same diameter and number of teeth which
mesh with gears 15—16 secured to the main
driving shaft 6. Bevel gears are be-
tween the shaft 6 and the main spindle 5 and
it-will be noted that the shaft and spindle 5
are angularly disposed in order to permit an
angular disposition of the machine with ref-
erence to & counter shaft. This brings the
main driving shaft 6 into a position parallel
with the counter shaft whereby a chdin or
positive drive may be' used between a
sprocket-on the counter shaft and a sprocket

‘wheel 17 upon the main driving shaft 6.
With this arrangement the stock of one,ma-

-
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chine will not interfere with other machines,
though they are located below and operated
from the same counter - shaft. Both the
gears 13—14 are loosely mounted upon the
outer tube of the spindle 5 upon suitable
bearings, and the ad[,;acent faces of each of
these gears are provided with clutch mem-
bers 18—19 preferably of the tooth form.
Either one or the other of these is engaged by
an axially shifting clutch 20 having a clutch
surface upon each end and controlled by a
cluteh lever 21 provided with a roll 22 and
acted upon by cams suitably arranged upon

' the cam disk 23 secured to the cam shaft 2.

This cam lever 21 is pivoted as at 24 to the
frame of the machine and has a yoke 25
which encircles the clutch member 20 to shift
it. Secured to the yoke is a cam 26 codper-
ating with a spring 27 having a cam face at
its outer end. - The function of this spring is
to give a quick and positive movement to the

clutch 20 for shifting it into and out of posi-.

tion with either of the gears 13—14. Itisto
be noted that a lost motion is provided be-
tween the yoke 25 and the clutch 20 in order
to permit the high point of the cam 26 to be
brought over- the corresponding cam upon
the spring 27. The purpose of this is to se-
cure positive and continuous rotation of the
several parts. If the cluteh 20 were shifted

70

75

80

85

90

from the gear 14 to the gear 13 by ordinary .

means of 8 cam and without lost motion and
the spring disenﬁagement of the elutch mem-
ber 19 would take place %rior to the engage-
ment of the clutch member 18, the driving
shaft would for an instant fail to transmit
motion to the spi.q‘(aile and connected parts.

By using the cam 26 and spring with the lost’
motion described, the change from one cluteh
position to the ether is sorapid as to preclude
the possibility of retarding movement of the
rotating parts. Within the outer tube of the
main gpindle 5 is & chucking tube 28 having
at one end chuck jaws 29 and at its rear end
shoulders 30 which are engaged by chucking
levers 31 piveted to & collar 32 and ,a.ctuateﬁ
by a cam 33, which in turn is connected with
a slide 34 arranged to be reciprocated by suit-
able cams upon a cam disk 35 through ‘the
medium of a roll 36. :

Within the chucking tube 28 is a feed tube

37 provided with stop collars 38-—39 be-

tween which there is arranged a!projection

40 from the feed slide 41. This feed shde is

reciprocated by suitable cams upon the cam

disk 35 through the medium of a roll 42.

Both the chucking slide 34 and feed slide 41

are mounted u the same ‘slide-way 43,

which extends to a considerable distance

and bears the several parts of a stop méchan-

ism hereinafter described. The feed tube

37 at its forward end is split to provide a_
frietional grasp upon the stock, and this has

an important function with respect to the.
operation of the stop motion. : -
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Keyed to-the main spindle 5 is a sprocket | At the opposite end of the base 1 from the
wheel or drum 44, which ‘through a chain | spindle are arranged the tool slides and
indicated in dotted outline as at 45, Fig. 3, | spindles. As shown herein, there are two
drives the feed shaft 3. This feed shaft ex- tool spindles 70—71 both borne in a housing

5 tends forward through suitable bearings in | or bearing 72 so arranged that they may be 70
the base and terminates in a bevel gear 46 reciprocated independently of each other
which meshes with a bevel gear 47 upon the and may be shifted transversely of the ma-
cross shaft 4. This cross shaft 4 has keyed | chine with the housing 72. This housing 72
upon it a sleeve 48 with an ‘upwardly ex- practically forms duplex bearings for the

10 tending flange 49, which cobperating with a | tool spindles 70—71 and each of these spin- 75
flange 50 upon a sleeve 51 provides a fric- | dles at its under side is provided with a rack
tional grasp for holding a spur gear 592. | 73—74 which engages and meshes with a.
This gear 52 is loosely mounted on the sleeve | spur gear 75 as they are shifted transversely
48 and the adjacent faces of the gear and | into position to engage said gear. ‘

15 disks 49—50 are padded with a resilient ma- | ' The housing 7218 mounted in a transverse 80
terial, as leather. The sleeve 51 is adjust- | slide 76 wor ing in slide-ways 77, and a
able axially of the sleeve 48 and thus the | spring-pressed locking-bolt 78 18 arranged to
amount of friction may be increased or de- | engage lock bolt recesses 79—80 to insure
creased. _ proper positioning and holding of the slide 76

90 The gear 52 meshes with and drives a gear | and contained tool spindles in either one of 85
53 which is secured to a drum or spider 54 the two positions.. This locking bolt is with-
carrying sun and planet geass, which pro- | drawn by cams 81 arranged upon the cam
vide a variable speed for the shaft 55.- his | disk 82 secured to the cam shaft 2. The un-
variable speed may be of any desired type, | der side of the slide 76 bears a rack 83 which

25 but as shown herein there is a gear 56 keyed | meshes with a segmental rack 84 pivoted to & 90
to-the shaft 55 and a shaft 57 bears at either dependent portion 85 of the frame and bear-
end gears 58—59 which mesh respectively | ing concentric with its pivotal point a seg-
with a gear 60 fast on the ratchet sleeve 61 | mental gear 86. This gear in turn mieshes

and the gear 56 fast on the shaft 55. The with a segmental gear 87 and both the gear

30 drum 54 “hears a clutch 62 which is engaged | segments 86—87 are provided with ‘extend- 95
by a clutch member 63 for providing the | ing levers 88—89 so disposed as to be en-
high speed drive on the shaft 55. When ed by cams 90—91 secured to the cam

- this clutch is in the position shown in Figs. ﬁ:sgk 82. Tt is obvious that the cams90—91
14 and 15 the low speed drive is secured, the will upon engagement with the levers 88—89

35 pawl 64 holding the ratchet 65 against back- | reverse the ection of movement of the seg- 100

ward movement and compelling a forward | mental rack lever 84 and thus shift the slide
drive at slow speed through the gear 56. 76 with the housing and tool spindles trans-
The shaft 55 is ’}l)lrovided with a worm 66 | versely of the machine and across the center

* which meshes with a worm wheel 67 mount- | line og the main spi%dle 5. Just before the

40 ed upon the-cam shaft 2. Thus a drive is | time the cam 90 or 91 shifts the slide 76 the 105
effected from the main spindle to the cam’ locking bolt 78 is withdrawn by the cam 81
shaft through the fast and slow motion just | and during the movement of the slide is re-
described. and used for purposes hereinafter leased to engage the proper index opening

~ get forth. The cam shaft 2 has at its outer through 79 or 80.

45 end a cam disk 68, which through suitable | Auniquearrangement is provided forsecur- 110
cams operates a lever 69 that controls the | ing an axial feed of the tool spindles 70—71.
shifting of the clutch member 68 and conse- | Each of these spindles at its- under side as
quently the operation-of the fast and stow | above stated is provided with a rack 73—74
speed mechanism.  This fast and slow speed | which meshes with a pinion 75. This pinion v

50 mechanism is shéwn in detail in Figs. 14 to | is borne in a bracket 92 formed on a slide 115
16 inclusive. ’ o 93 and meshes with a rack 94 secured to the

_ It is to be noted that there is a different | frame of the machine. The slide 93 through
reduction between the gears 15—16 of the | a roll 95 is moved at predetermined instants
main drive shaft and their respective mating | by suitable cams upon the cam drum 96 se-

55 gears 13—14 of the spindle, and as the chutch | cured to the cam shaft 2. It will thus be 120
20 is shifted to enﬁage either the gear 13 or | seen that a reciprocation of the slide 93 will
the gear 14 with the main spindle the speed | cause 8 rotatien of the pinion 75 owing to its
of said spindle is varied, and these variations | being in mesh with the stationary rack 94
in the speed of the spindle are transmitted | and thus a deuble amount of movement will

60 through the feed shaft with a corresponding | be transmitted to the tool spindles through 125
increase and decrease of speed on the cam | the inter-engagement of t eir respective
shaft, although, of course, the speed of ‘the racks. - o '
cam shaft #s independently varied by the To insure the rack teeth of the spindles be-

fast and slow speed motion just ahove, de- ing in proper alinement to slide into engage-

65 scribed. - - : ’ | ment with the pinion 75 a cam bar 97 1s ar- 130
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L

ranged at the forward end of the frame and
provided with cam surfaces 98. Each of the
_tool sgindles is provided with a pin 99 ar-
ranged to engage the cam bar to position the
spindle positively and bring its rack
teeth into proper alinement to be slid into
mesh with the gear 75. A cam gate 100 is
arranged in the cam bar 97 to permit the for-
ward movement of either o?e the spindles
when they are in proper position and held by
the locking bolt 78 which has entered one of
the indexing openings 79 or 80. It will thus
be seen that the tool spindles are recipro-
cated in an axial direction by the movement
of the slide 93 and are movedy transversely by.
the slide 76. When either of the spindles 1s
retracted if it should fail to come into exact
osition with its rack alined to
slide into the gear 75 the transverse move-
ment of the slide 76 through the cosperation
of tl;;aﬂfins 99, cam surfaces 98, and cam bar
97, will bring said spindle with its rack into
positive alinement. v
Having now described the main spindle
which carries the stock and the tool spindles
oppositely disposed thereto, one of the most
essential q‘arts of the machine will be de-
scribed. This consists of the center rest
turning and cutting off tools. The su port 9
is securely fastened to the tops of tfll)e sup-
ports 7—8 and extends forward overlying
the inner end of the spindle 5 and chuck for
- holding the stock to be turned. At the un-
der side and forward end of this su port 9 is
arranged an angularly formed slidlt)a-way 10
upon which the center rest support 11 may
be slid to any desired position of‘;djustment,
it being provided with a slide-way 101,
Clamp screws 12 extend through the sn:lpport
11, which being split at its upper en Ppro-
vides a clamp for securing it after adjust-
ment along tge slide-way of the support 9.
This support 11 of the center rest is entirely
dependent from the supporting member 9,
and thus the lower part of the machine bed
may be left open and clear to allow the pas-
sage of chips and cuttings, and the center
rest itself may be adjusted independently of
any of the other mechanism. .
Arranged in suitable guide-ways 102 is a
pair of slides 103—104 which at their adja-
cent ends are provided with jaws 105—106.
The slides 103—104 are each ls)rovided at
their outer ends with adjustable
108, which are slotted and provided with set
screws 109 for securing any desired throw of
Each of these blocks
has a toothed rack formed on its lower edge
and segmental levers 110—111 which inter-
mesh therewith. For securing a direct ad-
justment of the rack blocks with reference to

the slides ndjusting screws 112—113 are pro-

vided. These bear against the ends of the
109 the adjusting bolts 112—113 may be

i S S
2 L.

locks 107 —

slides and by loosening the binding screws |
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moved to secure the necessary direct adjust-
ment.

Positioned between the center rest sup-
port and the chuck of the spindle 5 is a tool
post 114 which as shown herein carries two
cutting tools, one arranged on either side
thereof, as at 115—116. This tool post 114
is provided with & clamp stud 117 projecting
into a slot or recess 118 in a slide 119. This
slide is borne in slide-ways 120 extending

arallel with the axis of the spindle and

ormed in a slide-block 121 which is arranged
to have a movement transverse to that of the
slide 119, : ‘

On the lower side of the slide 119 is ar-
ranged a rack 122 and this
pinion 123 mounted on a suitable bearing 124
in the machine frame. The pinion 123 also
meshes with a rack 125 formed on a slide 126,
and is of a considerable width in order to per-
mit & movement of the rack 122 across the
}l)‘inion without disengagement of the teeth.

he slide 126 is provided with a roll 127 and
suitable cams upon a cam disk 128 move the
slide 126 and rack 125 at predetermined
moments. .

Inlieu of the arrangement above described
for permitting a double movement of the
tool post the slide 126 may be directly con-
nected to the slide 119 without the interpo-
sition of racks and pinions. Another ar-
rangement contemplated is to mount the
pinion 123 in the slide 121 with its bearing
124 secured to the slide 121 and arranged to
slide through the pinion. The pinion1n this
case is stationary with respect to the rack.
125 and the rack 122, while the bearing 124
slides with reference to the pinion 123. It
will thus be seen that the slide 119 which
bears the tool post 114 may be moved axially
of the work carried in the chuck of the

70

75

80

meshes with a

90

95

100

105

spindle 5. To secure a transverse movement,

of the tool post and tools the slide 121 is
borne in suitable slide-ways 129 formed
transversely to the slide-ways 120. On the
under side of the slide 121 and in a recess 130
there is an adjustable rack 131 arranged to
be secured in any desired position of adjust-
ment by a clamp nut 132. Intermeshing
with this rack 131 is a segmental rack lever
133 pivoted to the frame as at 134 and at its
lower end arranged to be engaged by suit-
able cams carried upon the cam disk 135.
Through this means the slide 121 is recipro-
cated and carries with it the tool post. 114
and contained tools. * This movement is for
the purpose of feeding the tools forward to
secure the proper size cut. After they have
been fed forward and reduced the stock to
the required diameter the slide 126 is moved
by its cam and the tools are fed ‘along the
stock to the required distance to ‘give the
roper cut. The action of these tools is
Rereinafter more fully described. :
Along the top side of the slide-block 121 is

P - U

~a

.\\4}\

-

110

115

120

125

130
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arranged a hardened cam block 136. Both
this cam block and the slide are of a consider-

"able length, and the block itself underlies the

lower end 137 of the segmental rack lever
110. The block 136 is provided with a cam
face 138-and has a horizontal surface 139 at
its uppermost edge. As the side 121 is
forced outward the end 137 of the lever 110
rides down the cam face 138 and a spring 140
forces the center rest slide 103 backward
away from the stock. The opposite center
rest slide 104 is operated in tge same man-
ner, s hereinafter described.

A cutting off tool 141 is carried in & tool
block 142 which through a clamp bolt 143 is
secured in any position of adjustment along
the tool slide 144.  This tool slide, as in the
case of the slide 121, is provided with a récess
145 within whieh is adjustably secured a rack
block 146, this rack being held in its various
positions of adjustment by a locking bolt
147. The rack 146 is engaged by a segmen-
tal rack lever 148 pivoted as at 149 and with

_its lower end arranged to be engaged by a

26

30

35

40

cam upon the cam disk 135.

Upon the ufrper surface of the tool slide
144 1s a cam block 150 having a cam surface
151 and an upper horizontal face 152. This
cam block 150 is substantially the same as
the cam block 136 and controls the move-
ment of the rack lever 111 and consequeritly
the movement of the center rest slide 104.
This slide is also provided with & spring 153
which retracts said slide as the lower end of
the lever 111 rides down the cam face 151.

As the center rest support with its slides,
operating levers therefor and appurtenant
parts, is hung and entirely su; ported from
the member 9 it is apparent 'tﬁ,
ments of the center rest slide are controlled
entirely by the cam blocks 136 and 150, and

_ the retracting springs 140 and 153. As the

- 45

50

b5
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cam blocks 136 and 150 are provided with in-
clined surfaces 138 and 151 and have plain,
horizontal surfaces at their upper faces, after
these cams have operated to throw the levers
110—111 in continued movement of the

slides 121 and 144, they will not affect in any |
‘way the position of the center rest_slides.
This is essential in order to provide & proper.

movement for the tools which are ca in
tool posts mounted upon the. tool post slides.
So far as known, this-arrangement of tools
combined with an opening center rest is a
feature heretofore unknown and the import
of it is apparent. For instance, as. illus-
trated in the accomp ’{ing drawings, Figs.
18 to 21, the necessity for such a device is
illustrated. The machine as here illustrated
is arranged for automatically forming ‘set
serews from square stock. This stock is of
course fed, forward by the feed tube through
the chuck of the spindle 5 the proper distance.
The timing of the cams on tlll)evcnm disk 135
is such that they act upon the levers 133 and

course the feed shaft 3 anc

at the move-

148, carrying the tool alides 121 and 144 to-
ward each other and thus through the cam
blocks 136 and 150. The center rest slides
105—106 are forced against the stock which
has been turned to round cross section by the
tools 115—116. Asillustrated in Fig. 18 the
center rest slides are shown open. In Fig.
19_the slides are shown closed, with the jaws
about the stock. ‘ _

During the movement of the center rest
slides the slide 121 moves forward with its
tools 115—116 and the movement of the
slide 121 is continued until said tools have
cut their way into the stock the required dis-
tance to give the proper size as to diameter.
While these tools are sizing the stock a point-
ing tool carried on the spindle 70 at the oppo-
site end of the machine is moved forward by
the cams on the cam drum 96 through the
medium of the pinion 75 and rack 73 to form
& point on the end of the stock, as illustrated
at 154, Fig. 19.

As soon as the pointing tool has performed
its work it is retracted and the slide 76 is
shifted by the cam drum 82 and its cams
operate upon the segmental lever 84 and
segmental gears 86—87, the locking bolt 78 of
course being first withdrawn by the cam 81.
During this size cutting by the tools 115—116
and the pointing of the point by the pointing
tool carried on é;e tool spindle 70, the clutch
20 has been in mesh with the clutch member
19 on-the gear 14. The spindle 5 has thus
been running on the high speed, and of

Fcross shaft 4 have
been running on proportionately high speed.
The change speed mechanism between the
cross shaft and the cam shaft, however, has
been running on the low speed and thus the
cam shaft has been running at a compara-
tively slow speed. As soon as the peinting
tool spindle has been retracted and the loc
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bolt 78 withdrawn, the cam 68 of the fast and

slow speed mechanism shifts the lever 69,
throwing in the high speed of the change
speed mechanism, thus speeding up the cam
shaft to secure a quick shift of the slide 76
and tool spindles 70—71 carried therein.
Assoon as the slide with the spindles 70—71
has been shifted to bring the sipimlle 71 into
position for action, the cam of the cam disk
68 again shifts the lever 69 throwing on the
low speed of the change speed mechanism
and provides a comparatively slow move-
ment of the cam shaft 2. At the same in-
stant the clutch 20 has been shifted by the
cams of the cam disk 23 throwing said clutch
into engagement with the clutch member 18
on the gear 13, giving a slow speed on the
main spindle and stock which is being turned.

The spindle 71 bears an automatic opeming
‘and closing die 155, as illustrated- in Fig. 8.

This die is now moved forward with the tool
spindle 71 through the action of its rack 74
cudperating with the pinion 75, rack ¥4 and
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cams oﬁthecamdnixh 96 and and
a8 ﬁu rated

~cuts a thread upon' the stock

- in Fig. 20.

10

the several movements above
described the cutting tools 115—116 have
been fed along theu;fock by cams s

upon the cam drum 128 which havemoved
the slide 126 and parts carried- thereby.

Duri

" When the thread cuttnngﬁdiehb.s moved for-

ward a predetermined distance its jaws are
released and with its spindle 71 it is retracted.

- At or about the time the jaws of the die
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ogened the cam disk 28 through its cams
shifts the lever 21 and throws the clutch 20
into engagement with the clutch member 19
of the gear 14. The main spindle 5 with its
stock is thus run at hi and the cut-
ting of the tools 115—116 along the stock is
completed on this speed. During this last
cutting on the high spe‘ed the cutting off tool
141 has been moved forward by a movement
of the tool slide 144 actuated by the lever
148 through cams upon the cam disk 135.
This movement carries the cutting off tool

center of the stock, severing the

141 by the
" bolt nfrea.dy formed, as illustrated in Fgmgllx

and at the same time leaving a smooth
on the end of the stock. _

At or about the instant the cutting off tool
passes over the center of the stock and severs

‘the completed bolt there”rom, the cam disk 68

shifts the lever 69, throwing in the high speed

of the change speed mechanism and produc-

ing a high sgeed_upqn the cam shaft. The
high speed clutch of the main spindle bein,
in the high speed of this spindle is maintaine
until the threading die again comes into op-
eration. When the cutting off tool has per-
formed its work the turning tools have com-
pleted their operation and as there are two
tools spaced at a predetermined distance
from each other the stoek has been turned
down with the head 156 left between the
tools. Assoon as the tumin%tools 115—116
reach the position shown in Fig. 20 and the
cutting off tools start to retract tlie tools
115—116 are alsomwd by a movement
of the slide 121. this sﬁde réaches its
backward position the slide 126 is' moved
carrying the slide 119 and turning tools back
to their initial position ready to start a new
sizing cut as soon
forward, ~.. ..
- During the retraction of both the cutting
off and the !;nminitools and the movement
of said turning tools to their initial position,
the jaws 105—108 with-the center rest slides
103—104 are released and retracted by their
springs 140 and 153. While the tools have
been acting upon the stock the feed tube

- slide 41 has been moved by a cami on the cam

Gy

drum 35 and the projection 40 hascome into
engagement with the collar 38 and moved the
feed tube backward ready for a forward feed-
ing movement. While the cutting off -tool

a8 the slide 121 moves .

937,433

and tumm%' tools are being retracted the
chucking tube 28 is released and' as soon as
the center rest slides are withdrawn from the
stock the feed tube is forced forward by its
slide 41 carrying the stock through ' the
chucking tube gnd positioning it adjacent
to the tools ready for a new cut. The oper-
ation of the machine has now been describe:l
for all normal positions. So long as there is
8 bar of stock in the feed tube the cycle of
%petations will be repeated as above defined.

o prevent accidental operation, such for in-

stance, as would occur when the stock is ex-

hausted, & special stop motion is provided.
When the stock is nearly exhausted thereis
always liability of a short head being formed

n the stock and fed forward in position to
be engaged by the center rest jaws. Should
this occur unavoidable breakage of parts

.would be the result.

The stop motion device described and
shown is not claimed herein as a part of the
invention. This stop motion forms the sub-
ject matter of a divisional application filed

ay 6th, 1907, Serial No. 371,959.

at I claim as my invention and desire
to secure by Letters Patent is:—

1. In a metal working machine to be
driven from a countershaft, a main spindle
mounted ug:llll and extending longitudinally
of the machine including stock feeding and
chucking devices, a main driving shaft angu-
larly arranged with res&(:ct to the main spin-
dle and with its axial line crossing the axial
line of thé spindle, bevel gears between the
angularly disposed driving shaft and the
mam spindle for driving the latter, and
means for driving the main driving shaft.

2. In a metal working machine, in combi-
nation with a reciprocating actuating rack,a
transversely reciprocating slide, a tool slide
bearing arack and borne by said transversely
reciprocating slide, and a pinion mounted ap-
purtenant to said transversely reciprocating
slide and in mesh with the actuating rac
and the rack of the tool slide. ‘

“3: In a metal working machine, in combi-
nation with a main spindle, a laterally mov-
able slide bee.rmfg a pluraj number of tool
spindles, means for reciprocating said slide,
a pinion for separately reciprocating each of
sald tool spindles, means for rotating the
spindle, and means for locating said spindles
to cause their racks to accurately anﬁage the
pinion in the lateral movement of the slide.

4. In a metal working machine, in combi-
nation with a reciprocating slide, a cam
wheel bearing two sets of cams for recipro-
cating the slide in opposite directions, a seg-
mental lever engaging said slide at one end
and having a trip for engaging one set of
cams of the cam wheel, and a pivoted trip
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positively connected with the first named -

trip and arranged to be actuated by the sec-
ond set of cams. o
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* 5. In a metal working machine coxﬁprising

~ a main spindle, a laterally movable tool slide
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‘bearing tool spindles and means for recipro-
cating said tool spindles; a rack upon the
tool ‘slide transversely arranged to the line
of the tool spindles, a segment engaging said
rack, a segmental gear engaging said seg-
ment, a cam disk provided with trips to en-
gage either the segment or segmental gear to
move the slide in opposite directions, and
connections intermediate said cam disk and
slide for locking and releasing the slide in
proper time relation to its movement.

6. In a metal working machine in combi-
nation with a reciprocating slide, a cam
wheel bearing two sets of cams for recipro-
cating the slide in opposite directions, a seg-
mental lever engaging said slide at one end
and having a trip for engaging one set of
cams of the cam wheel, a pivoted trip posi-
tively connected with the first named trip
and arranged to be actuated by the other

set of cams, and a locking bolt controlled by

the cam wheel for locking and releasing the
reciprocating slide.

7. In a metal working machine in combi- |

nation with a main spindle, a laterally mov-
able slide, reciprocating todl spindles mount-

‘ed on said slide and each provided with a

rack, a stationary rack operatively arranged
with referénce to said spindles, a movable
slide bearing a pinion, said pinion meshing
with the stationary rack and arranged to en-
gage the racks of' the reciprocating tool
spindles as the tool slide is moved laterally,
means for moving the slide and spindles; a
cam sheft and connections for moving the
pinion slide. «

8. In a metal working machine in combi-
nation with a main spindle, a laterally mov-
able slide, reciprocating tool spindles mount-
ed on said slide and each provided with a
rack, a stationary rack operatively arranged

- with reference to said spindles, a movable

slide bearing a pinion, said pinion meshing
with the stationary rack and arranged to en-
gage the racks of the reciprocating tool
spindles as the tool slide is moved laterally,
means for moving the slide and spindles, a
cam shaft, connections for moving the pinion
slide, and: a locking device operatively con-
nected with said cam shaft for locking said
slide at predetermined points of its trans-
verse movement.

-9, In a metal working machine, in combi-
nation with & main s;iindle adapted to feed
up the stock, a tool s
reducing said stock, a tool slidé bearing a

iece, means for
operating said slides, jaws g)r engaging the
work between said tools, and means for open-
ing and closing said jaws.

10. In a metal working machine, in com--

bination with a main spindle adapted to
hold and feed stock, a tool for operating

‘rest support, and means for opening and

ide bearing & tool for.

K 4
uf)orj the stock, a support overlying the spin-
dle, a center rest support depending there-

from, jaws mounted to slide in the center

clpsing said jaws.

11. In a metal working machine, in com-
bination with a main spindle adapted to
hold and feed stock, & too? slide mounted bn
the base of the machine, means for recipro-
cating the tool slide, & support overlying the
main spindle, a center rest support depend-
ing from said support, sliding jaws mounted
in the center rest support, and connections
between the tool slide and jaws for operating
the latter. ' '

- 12. In a metal working machine in com-
bination with a ‘main spindle adapted to
hold the stock, a center rest comprising a
fixed support, jaws movable in said support,
a tool shide and tool a.%purtena.nt to each
jaw for operating upon the stock and means

for actuating the jaws of the center rest in

their opening- and closing movements de-
pendent upon the movements of the tool
slides. ‘

13. In a metal working machine in com-
bination with a main spindle adapted to
hold the stock, a center rest comprising a
fixed support, jaws movable in said support,
a tool slide and tool having a movement
transverse to the line of the spindle and op-
eratively mounted with reference to one of
said jaws, a tool slide and tool having move-
ments transverse to and coincident with the
line of the spindle and operatively mounted
with reference to the second of said jaws, and
means for actuating the jaws of the center
rest in their opening and closing movements
dependent upon the transverse movements
of the tool shdes. :

14. In a metal working machine in com-
bination with a main spindle adapted to
hold the stock, a center rest comprising a
fixed support, jaws movable in said support,
a tool slide and tool having a movement
transverse to the line of the spindle and op-

‘eratively mounted with ‘reference to one of

said jaws, a tool slide and tool having
movements transverse to and  coincident
with the line of the spindle and operatively
mounted with reference to the second of
said jaws, and means for actuating the jaws
of the center rest in their opening and clos-
ing movements dependent upon the trans-
verse movements o? the tool slides and hold-
ing said jaws in closed position during the
longitudinal movement of the tool slide.
15. In a metal working machine in com-

bination. with a main spindle adapted to
hold the stock, a center rest comprising o
fixed support, jaws movable in said support,
an adjustable Tack appurtenant to e.ch of
said jaws, segmental rack levers meshing .

therewith, a tool slide operatively mounte

with reference to each of said levers and a

70

75

80

85

90

95

100

105

110

115

120

130



8 . oR7,432

3

cam upon each of said tool slides to engage‘ jaws mounted to slide in said support, tool
the segmental levers, whereby the move- | slides and automatic means codperating 10
_ment of the jaws is controlled by the move- | with the tool slides for opening and closing

ments of the tool slides. : said center rest jaws.

16. In a metal working machine in com- | ERNEST R. SEWARD.
bination with & main spindle adapted to| Witnesses: ’ ‘
hold stock, a support overlying and fixed ArTHUR B. JENKINS,

with reference to the spindle, center rest Lena E. BERKWITCH.



