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SPECIFICATION forming part of Letters Patent No. 673,460, dated May 7, 1901.
Application filed February 5,1900. Serial No. 3,988, (No model.)

To all whom it Mmay CONCEPL:

Be it known that I, ALBERT BALL TENNEY,
a citizen of the United States, residing at Ev-
erett, in the county of Middlesex and State of

5 Massachusetts, have invented a new and use-

ful Metal -Working Machine, of which the fol-
lowing is a speecification.

My invention relates to improvements in
metal-working machines in which the work

10 is clamped within a rotating spindle and in

- 15

which tools are carried by a turret adapted to
be intermittently turned to bring the tools
successively into position to operate upon the
work, the turret being so mounted that it may
be reciprocated to bring the tools up to the
work carried by the spindle; and the abjects,
among others, of my invention are to provide
a machine that shall produce accurate and
uniform work and one in which the capacity

»o of the machine shall be increased as com-

25

20 of Fig. 1 and looking toward the right and

35 pinion.

pared with prior machines. A machine by

means of which these objects may be attained

is illustrated in the accompanying drawings,
in which—

Figure 1 is a view in front elevation of the
entire machine. Fig. 2 is an end view look-
ing toward the left of the machine as illus-
trated in Fig. 1. Fig. 3 is a detail view in
vertical section on plane denoted by line x

with the change-speed mechanism omitted.
Fig. 4 is a detail view in section on plane de-
noted by line 4 ¢ of Fig.1. Fig.5 is a detail
view, on enlarged scale, showing the clutch-
Fig. 6 is a detail view showing a
piece of work produced on the machine.
Inthe accompanying drawings the numeral
1 denotes the frame of the machine, on one
end of which are located bearings 2 for the

40 main driving-shaft 3, that has a pulley 4 or

like device which is driven, as by means of a
belt or like means, from any suitable source
of power. In the form of the device herein
shown and-described this pulley forms one

45 member of a clutch device, by means of which

the shaft 3 may be driven at different rates ot
speed. The construction and purpose of the
speed-changing mechanism, of which this pul-
ley forms cne member, will be hereinafter

gso fully described.

A worm 5 is secured to the shaft 3 and is in
mesh with a worm-wheel 6, secured to the tur-

F

ret member 7 of a sectional cam-shaft located
in bearings in the frame, preferably ander-
neath the main operative parts of the machine.

55

A turret-feed cam-wheel 8 and a turret-lock-

ing cam-wheel 9 are secured to the section 7
of the cam-shaft, the turret-feed cam-wheel 3
bearing cams properly located thereon to
timely engage a stud 10, secured to the tur-
ret-feed slide 11, mounted in slideways in the
frame of the machine. An arm 12 extends
upward from the. machine-frame and has at
its upper end a bearing 13 for one end of the
turret-shaft 14. |

The turret 15 is arranged with its axis hori-

zontal and supported in a bearing 16 on the
frame. Theturretissupported by this bear-
ing for the greater part of its length, being lo-
catedin-a flanged collar, to which it is splined,
and it is‘secured to the turret-shaft 14, by
means of which it receives.its rotary move-
ment to bring the tools successively into po-
sition to operate upon the work held in the
chuck on the work-holdingspindle. Agrooved

collar 17 is secured to the turret-shaft 14, a

forked arm 18 extending from the turret-feed
slide 11 upward, engaging the groove in this
collar and communicating the reciprocating
movement of the slide theéreto. |

The driving-pulley 4 bears one member 19
of a cluteh device, the other member 20 of
which is splined to the main driving-shaft 3
and has a groove engaged by one end of a
shifter-bar 21, mounted in bearings on the
frame of the machine. This shifter-bar is
preferably arched over the pulley 4, and a
connecting-lever 22 is connected at one end
to the shifter rod or bar and at the other end
to a rock-shaft 23, mounted in a bearing on
the frame of the machine. This rock-shatt
bears a lever 24, arranged in position to be
operated by cams on the shifter cam-wheel
25, the cams being arranged to cause timely
movement of the shifter-lever to operate the
cluteh parts.

The shaft 3 bears a gear 26 in mesh with a
pinion 27, secured to a bevel-gear 28, the two
parts last-mentioned being mounted to rotate
freely on a stud 29, fast to the frame of the
machine. The bevel-gear 28 is in mesh with

a bevel-gear on the end of a turret-driving
shaft 30, mmounted in bearings on the frame
of the machine. The opposite end of this
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shaft bears a gear in mesh with a clateh-pin- |

ion 31, mounted on a stud 32, secured to the
frame of the machine. A turret-driving gear
33 i1s also mounted on this stud and is in
mesh with a turret-shaft gear 34, secured to
the turret-shaft14. The clutch-pinion 31 has
a slight longitudinal movement on the stud
32 and 1S pr ovided with arecess 39, into which

projects an arm 36 from an mdex or loecking

bolt 37. 'T'he recess 35 has a beveled wall,
agalnst which a shoe on the arm 36 is adapted
to press. The index-bolt 37 is held normally
in an upward position as by means of a spring,
as shown in Fig. 1 of the drawings, and is

moved downward by means of a turret-un-
locking eam 9 engaging a projecting part

from the index-bolt. It will be seen that this
construction provides means for causing the
two cluteh parts 31 and 33 to be engaged in
the movement of the index-bolt 37 to unlock
the turret, the clutech parts operatively en-
oacing ;]ust after the index-bolt has unlocked
the turret and said parts being disengaged
just before the index-bolt opera,tes to lock

g the turret.

The main driving-pulley 4 is. recessed on
one face, and 1n this recess, rigidly secured to
the pulley, is a bevel-gear 38 and also sun-
gears, one of which i1s secured to the shaft 3
and the other of which issecured to a ratchet
29, mounted to rotate freely on the shaft 3.
A planet-gear 18 mounted on a stnd on the
pulley and is in mesh with each of the sun-
gears, which are constructed with a different
number of teeth. This construction of pul-
ley with sun-and-planet gearsis old and well
known, and further description herein is
deemed unnecessary, as the operation will be
readily understood by any one skilled in the
art. A pawl 40 is pivoted in position to en-

gage the ratchet and hold it against back- |

ward movement in order to drive the shaft 3
forward at slow speed when the clutch parts
19 and 20 are disengaged and the pawl 40 is

~1n engagement with the ratchet, the shaft be-

ing driven torward at fast speed when the

~cluteh parts 19 and 20 are in engagement.

5O
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The bevel-gear 38 on the driving-pulley is
in mesh with a bevel-gear on a vertical shaft
41, the opposite end of this vertical shaft hav-
Ing a bevel-gear 1in mesh with a bevel-gear on
a connecting-shaft 42, mounted in bearings
ou the frame of the machine near the bottom
and extending lengthwise thereof. A bevel-
gear 43 on this connecting-shaft meshes with
a bevel-gear on a vertical shaft 44, that has a
bevel-gear in mesh with a bevel-gear on the
spindle-driving shaft 45. A cluteh member
46 is secured to the shaft 45 and bears clutches
adapted to engage clutches on the pinions 47
and 48, that are loosely mounted on the shaft
45. 'These pinions mesh with gears 49 and 50,
each secured to the spindle 51. A single pin-

ion is interposed between one of the pinions |
on the spindle-driving shaft and its com-
panton gear on the driving-spindle as a con-
necting means, and two pinions are inter-

873,460

posed between the other pinion on the spin-
dle-driving shaft and its companion gear on
the spindle, so that the spindle may be driven

70

in opposite directions by the ac¢tion of the pin-

ions 47 and 48. The spindle and the parts
supported thereon and connected therewith
are of ordinary and well - known construe-
tion as to chucking and feeding mechanism
and their operative parts, and for this reason
a detailed description is omitted herein.
vertical shaft 41 may be made in two sections,
with a cluteh device connecting the seetions
as a matter of convenience in cammmﬂ' the
machine.

A bevel-gear 53 on the conneetmﬂ'-sshaft 42
meshes with a bevel-gear on a cam -shaft
driver 54, mounted on the frame of the mas-
chine. This driver 54 has a clutech mechan-
i1sm 55 connected therewith, similar to that
already described- in connection with the
main driving-shaft 3, this mechanism being
employed for the purpose of rotating the
spindle-driving section 56 of the sectional
cam-shaft at different rates of speed. A
shifter-bar 57 is operated by cams on a cam-
wheel 58, secured to the section 56 of the
cam-shaft. This section of the cam-shaft 1s
driven by means of a worm-wheel 59 in mesh
with a worm on the cam-shaft driver 54.
This section of the cam-shaft bears the spin-
dle-controlling cam-wheels, consisting of the
spindle-reversing cam-wheel 60 and the chuck-
ing and feeding cam-wheel 61. This chuck-
ing and feeding mechanism is of the ordinary
construction common to machines of this
class, and a detailed description of the same
is therefore omitted, with the exception, how-
ever, that a spring 62 18 placed on the feed-
tube 63 for the purpose of holding the stud
on the feed-tube slide 64 In continuous en-

75
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caogement with the cams of the cam-wheel 61

s0 long as said cams are in operative position
with relation to said stud.

1t is found that in operating a machine of
this class at high speed the spring 62 prevents
any excessive movement of the slide 64, or

~when it is forced forward beyond a point de-

sired the spring acts to force the tube quickly
back into its proper position and before the
chuck-jaws grasp the stock, thus preventing
excessive feedinn* movement of the feeding
mechanism.

A rock-shaft 65 is mon nted on the frame of
the machine, extending lengthwise thereof,
one end of the rock-shaft bearing an arm 66,
adapted to be operated by cams 69 on the
cam-wheel 61. The opposite end of this roeck-
shatft 18 connected with a rod 67, that is con-
nected with a rock-shaft 68, to which the
pawl 40 18 secured.

By the operation of the parts just described
1t will be noted that movements of the turret

- end of the machine are controlled by move-

ment of the opposite end of the machine; but
I do not intend to limit my invention to & ma-
chine in which any one specific part is con-

| trolled by the movemeénts of another specific
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part, as it is obvious that this idea may be

variously applied to different parts and yet .

come within the scope of the invention.

- The cam-wheel 25 is provided with cams
71, arranged to operate on the lever 70, se-
cured to the rock-shaft 68 to disengage the
pawl 40 from the ratchet-wheel 89, which op-
eration stops the movement of all parts lo-
cated on this end of the machine, with the ex-
ception, of course, of the pulley 4. To start
the turret-operating mechanism atslowspeed,
it is necessary simply to reéngage the pawl
with the ratchet, which is done by so timely

arranging the cams 69 on the cam-wheel 61 |

as to cause the arm 66 to be thrown outward,
rocking the shaft 65, pulling on the rod 67,
pawl into engagement with
the ratchet. It will be understood that the
bearing-contact between the rock-shaft 63,
which supports the pawl 40 and its support,
has sufficient friction to prevent movement
of the shaft except when caused by the op-
eration of the cams 69 or 71.

In machines of this class prior to my in-

vention, in which the several operative parts |

are so connected as to always have the same
relative speeds, a difficulty has been found
from the fact that when one set of mechan-
ism has completed its work some time often
elapses before another set of mechanism can
commence its work for the reason that the
cams on the cam-wheels of the last-mentioned
set are not in proper position to immediately
commence the work upon the completion of
the work of the other set. This has been ob-
viated to some extent by double camming.
A faultis present in such operation, however,
from the fact that it is practically impossible
to so set two cams that they will operate pre-
cisely alike, and this is a serious difficulty
when it is required that work to be turned
out by the machine shall not vary even to
the thousandth part of an inch. |

" By my improved machine I have provided
means whereby a single set of cams for per-

forming a certain part of the operation may

be employed, thus turning out perfect work,
and I have also provided means whereby each
set of mechanisms is ready to at ovce com-
mence its operation nupon the completion of
the work of another set. This is enabled by
reason of the construction of the cam-shaft
in sections, so that when a section of the cam-
shaft at one end of the machine is causing the
operation of that mechanism upon a piece of
work the section of the cam-shaft at the op-
posite end of the machine may be started at
higher speed if required to bring a tool into

position to commence its operation Immedi- |

ately on the finish of the operation at the op-
posite end of the machine, or if the mechan-
ism atone end of the machine shall be brought
into position to begin its work before the op-
posite end of the machine has completed its
operation the first-mentioned mechanism may

started when.the mechanism at the opposite
end of the machine has finished its work.
An important feature of my invention re-
sides in the arrangement of the mechanism
whereby the above results may be accom-
plished, one section of the cam-shaft operat-
ing at a different speed or being stopped,
while the opposite section may be operating
at the same speed or at a different speed and
the operation of succeeding tools or mechan-
isms commencing promptly upon the finish of
the work by a preceding tool or mechanism
and without any pause in the operationsupon
a piece of work for a cam to get into proper
position to act upon its part, as in prior ma-
chines. To illustrate this, a description of
the operation of the machine in turning ouat

75

30

a piece of work a, Fig. 6,1is given as follows:

The cams and other parts having been set ard
adjusted to timely and properly perform their
several functions and the machine being op-
erated by means of a belt passing around the
pulley 4, power is transmitted to shaft 54, the
shafts 3 and 54 turning at the same rate when
both are running at fast or slow speed and
the change-speed mechanisms appurtenantto
each having gears of the same ratio. The
cam-wheel 61 operates at fast speed the chuck-
ing and feeding mechanism in the usual man-
ner to feed up the required amount of stock
b, the turret end of the machine having dur-
ing this operation moved at fast speed to
bring the proper tool into position to com-
mence its work and the turret end of the ma-
chine then having been stopped by the opera-
tion of the cam-wheel 25 on the change-speed
mechanism. The work-holding spindle has
a continuous rotation, and at about the time
the chucking and feeding operations are coin-
pleted the cam 69 operates on the mechanisimn
to start the turret end of the machine at slow
speed, so that a roughing-box tool held by the
turret shall begin its operation_immediately
on the completion of the chucking and feed-
ingoperations. The turretend of the machine
is now operated at fast speed to withdraw the
roughing-box tool, to withdraw the index-bolt
37, and torotate the turret to bring a finishing-

‘box tool into position, at which time the cam-

wheel 25 operates the change-speed mechan-
ism so that the turret is operated at slowspeed
to cause the operation of the finishing-box tool.
The turretend of the machine is then operated
at fast speed to withdraw the finishing-box
tool, withdraw the index-bolt, and rotate the
turret to bring a die-holder into position,
properly disposed cams on the cam-wheel 8
advancing and withdrawing the turret, the
cam 9 withdrawing the index-bolt and caus-
ing the rotation of the tarret. The die-holder
is now fed up by the turret, moving at slow
speed, to cut a thread on the blank. At the
completion of the cutting of the thread the
cam, working in connection with the cut-off
slide, moves said slide to bring a cutting-tool

be stopped at that pointand then immediately | into operative position, and the cam-wheel 60
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operates the mechanism to reverse the direc- | having a rotary and a reciprocating move-

tion of rotation of the work-holding spindle
to back the die-holder off from the work.
During the operations of the turret the sec-
tion 5% of the cam-shafs is rotated at fast or
slow speeds, as may be required, to bring the
cam-wheels into proper position to operate
immediately upon the completion of the pre-
ceding operation, and the cam-wheel 58 now
operates the change-speed mechanism so that
the spindle shall be reversed at fast speed.
While the spindle is reversing the cutting-oit
tool is approaching the stock, also at quick
speed; but a slow cam is located on the cam-
wheel 58 to operate this sectional cam-shaft
at slow speed as soon as the cutting-off tool
shall have come into engagement with the
work. The cam-wheel 8 now backs the tur-
ret to its rearward position, and said turret
is revolved to bring the roughing-box tool

into position, this all being done at guick

speed, and the cam for moving the turret to
operate the roughing-box tool is brought into
contact with the stud 10, at which time the
cam-wheel 25 acts to withdraw the pawl 40

from the ratchet 39 and stop the operation of |

this end of the machine. The cutting-off tool
completes its operation, at the end of which
the cam-wheel 60 operates to reverse the di-
rection of rotation of the work-holding spin-
dle, and the cam 58 operates to place this end
of the machine again on the fast speed. 'The
turret end of the machine has thus been car-
ried around to its first position and stopped
while the cutting-off tool has been complet-
ing its work, and the former i1s ready to op-
erate again as soon as new stock has been
chucked. During the interval between the
feeding and chucking and the cutting-off op-
eration the work-holding end of the machine
has been running at fast and slow speeds, to
an extent determined by experiment, to bring
the parts into timely position to rotate at fast
speed as soon as the spindle is reversed to
bring the cutting-off tool into position, at
which time this end of the machine is again
placed on the slow speed while the cutting-
off tool is operating and then again on the
fast speed when the stock is being chucked
and fed, and the succeeding operation 1s then
begun.

What I claim as my invention, and desire
to secure by Letters Patent, 18—

1. In a metal - working machine, a work-
holding spindle havingfeedingand chucking
mechanism, a tool-holding turret, a sectional

feeding and chucking mechanism and the
other section of which controls the turret-op-
erating mechanism, and means for varying

the relative speeds of the sections of the cam-

shaft.

2. In a metal - working machine, a work-
holding spindle having feeding and chucking
mechanism, a sectional cam-shaft one section
of which controls the entire operations of the

]

ment, another section of said cam-shatt con-
tlollmﬂ' the entire operations of the turret, a
single driving member common to both sec-
tions of said cam-shaft, and means for vary-
ing the relative speeds of the sections of the
cam-sha,ft |

3. In a metal-working machme, in combi-
nation with a work - holdmg spindle with
means for operatingit,aturret, acluteh mech-
anism for rotating the turret, and an index-
bolt for locking the turret, said bolt having

- a cam-surface adapted t0 operate to throw

the parts of the eluteh mechanism into or out
of engagement.

4. In a metal-working machine, in combi-
nation with a work- holding spindle with
means for operating it, a turret, a sliding
shaft secured to the turret, a gear secured to
said shaft, a gear in continuous engagement
with the turret-shaft gear and connected with
a clutch device, means for reciprocating said
shaft, and means for operating the cluteh
mechanism to operate the turret.

5. In a metal-working machine, in combi-
nation with a work-holding spindle with
means for operating it, a turret, a recipro-
cating shaft secured to the turret, a slide
loosely engaging said shaft for causing 1ts re-
ciprocating movement, means for operating
the slide, a gear secured to the shaft and con-
nected with a cluteh device, and means for
operating the cluteh device to operate the
turret. i

6. In a metal-working .machine in combi-
nation with a work- holding spindle with
means for operating it, a turret horizontally
arranged, a shaft secured totheturret, means
for reciprocating the shaft longitudinally, a
cear secured to the shaft and connected with
a cluteh device, means for operating the
clutch mechanism to operate the turret, and
an index-bolt forlocking the turret, said bolt
controlling the operationsof the clutch mech-
anism.

7. In a metal-working machine, in combi-
nation, a frame, a main driving-shaft mount-
ed on the frame, a turret operatively connect-
ed with thedriving-shaft,a work-holdingspin-
dle, a spindle-driving shaft operatively con-
nected with the main driving-shaft, a clutch
device borne on the spindle-driving shaft, and
means forreversing the movement of the spin-
dle by the operation of the cluteh device.

8. In a metal-working machine, in combi-

' nation, a frame, a main driving-shatt mount-
cam-shaft, one section of which controls the |

ed on the frame,arotating turret,astock-hold-
ing spindle, a sectional cam-shatt having each
section operatively connected with the main
driving-shaft, one section controlling the op-
erations of the turret and the other section
controlling the operations of the spindle,
means for varying the relative speeds of the
sections of the cam-shaft, and connections be-
tween the sections of the cam-shaft whereby
the operation of one is controlled by the op-

“work-holding spindle, a tool-holdmfr turret | eration of the other
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9. In a serew-machine, in combination, a
rotating turret, astock-holding spindle, a sec-
tional cam-shaft one section controlling the
operations of the turret and the opposite sec-
tion controlling the operations of said spin-
dle, means for varying the relative speeds of
said sections, and connections between said
sections of the cam-shaft whereby the opera-
tion of one is controlled by the movements of
the other. |

10. In a screw-machine, in combination, a
rotating turret, a stock-holding spindle, a sec-
tional cam-shaft one section controlling the
operations of the turret and the other section
controlling the operations of said spindle,

“means for varying the relative speeds of said

20
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sections, a main driving-shaft common to each
section of the cam-shaft, and connections be-
tween the sections of the cam-shaft whereby
the operation of oneiscontrolled by the move-
ments of the other.

11. In a serew-machine, in combination, a |

rotating turret with means for operating it, a
stock-holding spindle with means for operat-
ing it, a variable-speed device connected with
one of said mechanisms and including sun-
and-planet gears and a ratchet with a pawl,
and means for automatically disengaging the
pawl from engagement with the ratchet.

12. In a serew-machine, in combination, a
rotating turret with means for operating it, a
stoeck-holding spindle with means for operat-
ing it, a variable-speed device connected with
one of said mechanisms and including sun-
and-planet gears and a ratchet with a pawl,

means forautomatically disengaging the pawl

from engagement with the ratchet, and means
for automatically causing the pawl to engage
the ratchet.

13. In a screw-machine, in combination, a
rotating turret with means for operating it, a
stock-holding spindle with means for operat-
ing it, a variable-speed device connected with
the turret-operating mechanism and consist-
ing of sun-and-planet gears, a ratchet and a
pawl, means for automatically disengaging
the pawl from the ratchet, and connections
with the spindle-operating mechanism for
causing the pawl to engage the ratchet.

14. In combination in a serew-machine, a

-

5

| sleeve mounted in the frame of the machine,

a turret mounted in the sleeve and adapted
to rotate therewith but having reciprocating
movement lengthwise thereof, a locking-bolt

for engaging the sleeve, means for operating 535

the turret, and means for operating the lock-
ing-bolt. |

15. In a metal-working machine, in combi-
nation with a work -holding spindle with
means for operating it, a turret, a shaft se-
cured to the turret to rotate it, means for re-
ciprocating the shaft longitudinally, a gear
secured to the shaft and connected with a
cluteh device, means for operating the clutch
mechanism to operate the turret, and an in-
dex-bolt for locking the turret, said bolt con-

trolling the operations of the clutch mech--

anisin. +

16. In a screw-machine, in combination, a
rotating turret with means for operating it, a
stock-holding spindle with means for operat-
ingit, a variable-speed device connected with
each of said mechanisms, and including sun-
and-planet gears and a ratchet with a pawl,
and means for antomatically disengaging the
pawl from engagement with the ratchet.

17. In a serew-machine, in combination, &
rotating turret with means for operating it, a
stock-holding spindle with means for operat-
ing it, a variable-speed device connected with
each of said mechanisms and including sun-
and-planet gears and a ratchet with a pawl,
means forautomatically disengaging the pawl
from engagement with the ratchet, and means
for automatically causing the pawl to engage
the ratchet.

18. In a serew-machine, in combination, a
rotating turret with means for operating it, a
stock-holding spindle with means for operat-
ing it, a variable-speed device connected with
one of said operating means, and consisting
of sun-and-planet gears, a ratehet and pawl,
means for automatically disengaging the pawl
from the ratchet, and connections with the
other operating means for causing the pawl
to engage the ratchet. | e

| ALBERT BALL TENNEY.
Witnesses:
WM. E. WATERHOTUSE,
J. CAMPBELL.
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