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To all whomy it may conceri:

Be it known thatI, HENRY H. BURNS, a citi-
zen of the United States, residing at Hastings,
county of Barry, State of Michigan, have in-

5 venteda certain newand useful Improvement
in Machines for Finishing Metal ~Articles;
and I declare the followmﬂ' to be a full, clear,
and exact description of the mventlon sueh;
as will enable others skilled in the mt to

1o which it pertains to make and use the same,
reference being had to the accompanying
drawings, which form a part of this specifi-
cation.

This invention relates to machines for fin-

15 ishing metal articles, and comprises a ma-

chine for turning, milling, boring, drilling,

tapping, threading, and similar operations.
The purpose of the invention is to produce
a machine in which there are a number of
20 work-holding chucks or collets arranged to
bring the work to be treated successively into
place to be operated upon by the tools, and
there are alsoinvolved in the construction of
the machine a number of tools which act si-
z5 multaneously ondifferent articles, butinsuch
a way that eacharticleistreated by thenum-
ber of tools required to complete the article.

The machineisnearly antomatic, requiring -

only in some cases that an attendant place
3o the work or article in the jaws of the chuck. -
The chuck itself is closed on the article by
the machine, and after traveling in its path
and being treated by each of the tools the
jaws of the chuck are opened and the article
25 expelled or dropped therefrom and thechuck
arrives at the place where the attendant or
an automatic attachment places an article
within the jaws for treatment. Thenumber

| of the chucks is indefinite and the numberof
40 tools is indefinite. In the machines which
have so far been constructed embodying the
idea 1 have used twelve chucks and four to
six tools; but either number may be increased

or diminished atwill in the or 1frma1 construc-

45 tion of the machine.

In the drawings, Iligure 1 is a plan view.

Fig. 2 is aside elevation. Fig.31sadiagram

of belting used todrive the fools. Iig. 41sa
detall, on a large scale, of a reversing mech-

so anism used with one of the tools—as, for ex-
ample, with a tap. Fig. 5 is a diagram of

I
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gear transmission with which the machine is
equipped in order that either belt or gear
transmission may be used. Fig.6 showsthe
details of the mechanism by which the chuck 55
is actnated. Fig. 7 is a, perspective of the
cam-wheel. Fig. 8 is an elevation showing
the cam which opens and closes the chucks.

Tig. 9 is the locking-disk connected with the

cam.of Fig. § and shown in that figure asbe- 60
ing pmbly broken away. Fig. 10 shows the.

cam-wheel of Fig. 8Sin an other position. Tig.

11 is a plan of the locking-bolt used with the
locking-disk of Fig. 9. Fig. 12 is a belt-re-
verse for one of the tools. Fig. 13is a detail 65
sectional view of one of the chueks

In Fig. 2 a part of the frame is broken
away to buno" into view the cam-wheel un-
derneath it. | -

The machine is mounted on a frame 1, at 7o
one end of which there are secured the bear-
ings 2'or that part of the machine which may
be compared to the head-stock of a lathe, and
to the frame is also bolted a bearing 3, which
may.be compared to the tail-stock of a lathe, 75
differing, however, from the ordinary tail-
stock of a lathe in that it is bolted to the main

' bed-plate and is not generally movable there-

on. Provisions may be made for adjustment
of the tail-stock, so as to be moved to and 8o
from the head-stock. Itis not shown in the
present application as adjustable in this way.

| The main frame also carries bracket supports

or bearings for a main driving-shaft 4, that
receives motion through a cone-pulley 5 from 8s
any convenient source of power.

Pulleysor gear-wheels mounted on the driv-
ing-shaft 4 are used to transfer power from
this shaft to the tools that are located in the
tail-stock or to .the chuck-actuating mechan- go
ism that is located in the head-stock. Onthe
head-stock end of the main driving-shaft 4,
near the extremity of the shaft, is a helical
gear 6, that meshes with a second helical gear

7, sleeved on a cross-shaft 3, and on the eross- ¢9s

shaft S, at the middle line of the frame 1, is

a2 worm that meshes with a worm-wheel 9 on

the central shaft 10 of the machine, The cen-
tralshaft 10 runs centrally throughthechueck-
disk,hereinaftermentioned,throughthe head- 1o0c¢
stock bearings, through the tail-stock bear-

ing, and it carries the gears by which the

- | -
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chucks are actuated and the cams by which |

the tool-carriage in the tail-stock is recipro-

cated and one of the cams by which one of |
‘the tools is reversed in its movement.

The tools themselves are actuated directly
from the main shaft 4, and the machine 1s ar-
ranged to employ either belt actuation or
gear actuation, being fitted up with both ap-
pliances. In order that the speed may be
changed, so that the tools may work rapidly
with respect to the movement of that part of
the machinery which is included in the head-
stock or, if desired, may work slowly with re-
spect to it, there is a speed-changing mech-
anism interposed between the main shaft 4
and the cross-shaft 8, which is similar to the
ordinary speed-changing mechanism of any
secrew-cutting lathe, except that the gear 6 on
the main shaft 4 meshes with a gear 7 on a
sleeve 11, that surrounds the cross-shaft, in-
stead of with a gearthat issecured tothe cross-
shaft, and a spur-gear 12 on the sleeve con-
stitutes the first gear of the chain of gears, the
last of which is thespur-gear 13 on the cross-
shaft. Thisclassof gearing for changing the
speed by changing gearsis common and well
known and need not be described more partic-
The central shaft 10 has secured to 1t
a spur-gear 14, which meshes with a pinion
15 at the front of the machine and which
drives, by means of an interposed idler 16, a
pinion 17 at the rear of the machine.
pinion 151is a part of the chuck-closing mech-
anism, and the pinion 17 is a part of the chuck-
opening mechanism. Thepinion 15 is mount-
ed loosely on a counter-shaft 18, which is
mounted in bearings in the head-stock frame

2. On the shaft 18, in close frictional con-

tact with the pinion 15, is secured a disk 19.
The pinion 15 is held to the disk by the ten-
sion of a spring 20, interposed between the

pinion and a collar at the end of the counter-

shaft 18. The tension of the spring is ad-

" justableand can beregulated at will by chang-

45

55
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ing the position of the holding-nut and set-
nut 21 and 22. Ordinarily the counter-shaft
18 revolves in unison with the central shaft
10, but if a strong resistance to such revolu-
tion is caused in any way the counter-shaft
18 can be held while the pinion 15 revolves
on it without turning it. This is a safety fea-
ture, the-utility of which will appear herein-
after. | -

The counter-shaft 18 isnormally pressed to-

ward the tail end of the machine by a spring |

23, that engages a collar 24 and is held in a
fulerum-bearing 25, that projects from the
side of the head-stock frame 2. DBelow the
fulerum-bearing 25 the end of the spring 23

bears against an adjusting-pin 26, that is in- |

serted through a lug projecting from the side
of the head-stock frame 2. The tension of
the spring 23 is adjusted by the pin in the
lug 26. From the collar 24 projects a finger
27, which bears against a cam 28.
of the finger is provided with a friction-wheel

The |

The end

699,613

shaft 10, and its construction will be under-
stood Ly referring to Fig. 7. 1t isa circular
plate and is provided with cam-races on both
its faces, and on the face which lies toward
the head end of the machine it is provided
with two concentrie races, on one of which
runs the roller of the finger 27, now being de-
seribed, and on the other of which runs the
roller of a similar finger 40, that is a part of
the chuck-opening mechanism. 7The race
with which the roller of finger 27 engages ex-

70

75

tends around the disk and projects out oris

raised from the general plane of the disk 28,

and during the period of the revolution of the

disk when the roller 29 is engaged with this
projecting part of the race the counter-shatt
18 is pushed toward the head of the machine
so far that the eluteh 30 is entirely disengaged
from the clutch-head 31 on the chueck. Dur-
ing that period of the revolution when the

roller 29 is in engagement with the surface
of the disk the shaft 18is pushed by the spring

23 toward the tail of the machine, and the two
clutch-sections are brought into engagement
and the chuck is revolved with the shaft 18.
The chuck is held in a plate which is fixed to
the central shaft 10. The chuck-jaws are ac-

tuated by the stem, which projects through

the plate to the rear and terminates with a
crown-wheel-shaped clutch arranged to en-
gage with the similarly-shaped cluteh 30 on
the end of the shaft 18. Each one of the sev-
eral chucks is provided with a similarly-
shaped projecting clutch - head, and each
clutch-head is provided with a finger which
engages against a stop, allowing the clutch
part of the echuck to make only a single revo-
Iution. This maintains the adjustment of
the chuek, inasmuch as when the chuck-jaws
come into close engagement with the work or
when the finger engages against the stop the
shaft 18 stops revolving; but it is under a

strong frictional tension tending to produce

revolution of it and holding it constantly with
a firm grip on the work. |
At the opposite side of the machine there

30
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is a counter-shaft 34, corresponding in its

ceneral characteristics to the counter-shaft
18, arranged to be actuated by a pinion 17,
that is itself actuated by the main gear 14
through an intermediate idler 16. The pin-
ion 17 is loose on the shaft 34, but is in close
frictional engagement with a disk 35, that 1s
secured to the shaft 34. The shaft 3% 1s
mounted in bearings in the head-stock 2. It

is provided with a collar 36*, from which pro-

jects a finger 40, terminated by a friction-
wheel 41, and the friction-wheel 41 bears
against the race 42 on the disk 28. Therace
42 is similar to the race 43 in that it projects
for a part of the distance from the face of the
disk 28, and for a part of the distance the fric-
tion-wheel 41 runs on the face of the disk.
The shaft 34 is pressed toward the end of the
machine by a spring 36, that is held in a ful-
erum-bearing 37, and its tension is regulated

29, The cam 28 is mounted on the central | by a set-screw 38, that is run into a threaded
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lag 39.
shown on a large scale in Fig. 6, and this figure
1llustrates the_ principle employed with Doth
snafts18and 34. Attheendof the shaft34isa

erown-clutch head 42', that is capable of en-

gagement with the cluteh-section 31 of each
chuek. To the counter-shaft 34isgiven a di-
rection of motion proper to actuate the chuck
to open 1ts jaws. The engagement between
the cluteh-section 30 and the cluteh-section 31

1s brought about by the action of the spring

23, and 1n order that thisengagement may be

moduced with precision the disk 19 is oiven

a step-by-step movement from the eontmu—

ous rotation of the center shaft 10, and the

mechanism by which the step- bv-step move-

ment 1s produced 1s detailed in FFigs. 8
and 11,

IFig. 8 1s an elevation of that face of the'

disk 28 which is turned toward the tail of the
machine.. On this face of the disk are se-
cured several irregular pieces which act as
wipe-cams to a,etuate other parts of the ma-
chine. On the shaft 10, between the disk 28
and the disk 33, 1s a ratchet-wheel 43. .
ratchet-wheel 1s bolted tothe hub of the disk
33 and is provided with ratchet-teeth equal

~in number to the chucks carried by the disk

30

35

40

- ratehet-wheel.
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33, and into the body of each tooth is cut a
noteh 44, that extendsinto the wheel from its
periphery toward the center but does not ex-
tend from face to face through it, giving to
the wheel, when seen as in ¥ig. 9, the appear-
ance of a gear-wheel in which half the notches
are cut through from surface to surface and
half the notches are walled in on one side and
the full notehes and walled-in notches alter-
nate. Lying under the ratchet-wheel across
the machine 1s a sliding bar45, from the upper
side of which projects a tooth 46. The bar and
the tooth form an aectuating-pawl for the
The tooth 46 r rests on & spring
47, which yields to allow the tooth 46 to clear
the tooth of the ratchet-wheel when the slide
45 makes a back stroke, and the tooth of the
ratchet-wheelis scarfed off to cause the tooth
46 to clear it in the way specified. The wall
which closes one side of the notch 44 prevents
the pawl 46 from engaging in the notch 44,
and it can only engage in those notches which
extend clear through from face to face of the
ratchet-wheel. The slide 45 is actuated by a
lever 48, hung on an arm 49 upon the frame
and the free end of which engages with the
cam-race on the face of the disk 28. There
are two wiping-cams 50 and 51, one of which
engages the wrist-pin 52 on the end of the

lever 48 and compels its movement for the

back stroke of the slide 45 and the other of
which engages with. the wrist-pin 52 at an-
other part of the revolution of the disk 28 and
compelsthe draw stroke which starts the disk
33 gradually and stops it gradually. A hold-
ing-pawl 53 projects from the frame and is
neld by the tension of a concealed spring 54
agamst the ratchet-wheel 45. The end of this

,-9, 10,

This

ik

from its mouth toward the bottom,
pawl 53 is slightly tapered to produce that

- justed for any length of stroke.

2

The details of this construetion are | It can engage in the notches 55, but when in

the 110tehes 55 it will not hold the ratchet-
wheel against further rotation. The notch
44 being a radial noteh and the pawl 53 hav-
ing a radial movement with respect to the
disk 43, the engagement between these two
parts hOldS the dlsk firmly, and in order that
it may be very accurate the notch 44 narrows
and the

accuracy of location which is necessary for a
perfect centering of the chucks with respect
to the tools that are to work in conjunction
with them. The continuous rotation of the
disk 28 finally brings a projection 56 on the
disk into en ﬂ'afrement with an extending part

57 of the pa.wl 03 and the pawlis pushed outof

engagement mth the notch 44 justat the time
that the wiper-cam 50 engages the wrist-pin
52 of the lever 48, actuates the slide 45and the
pawl 46, and gives to the ratchet-wheel a step
movement f01 ward. This is at a time when
the clutch-sections of shafts 18 and 34 are
disengaged from the clutch-section of the
chucks, zwd immediately following the stop-
ping of the ratchet-wheel the pa,wl 53 returns

to notch 44, holding the disk firmly, and the

clutches again engage after a sufficient time
has passed for the operator to place the work
in the chueck or the automatic attachment to
perform the placing of the work, and the
chucks are actuated, the one of them to close
its Jaws on a new piece of work and the other
to disengage its jaws from the finished work.

‘During Lhe time of stoppage the tools in the
tail-stock have advanced, each has per formed

its office on the work in the chuck in front of
it, and the tools have then receded to allow
the chuek mechanism to take another step
forward.

The tools, of which the number may be in-
definite, are mounted in a frame which has a
1eelploeatmw movement, which can be ad-
This frame
561 extends as an arch from slide 571 to slide
58, and the slide 571 engages in a race at the
top of the tail-stock 3 and at the front of the
machine. The slide 58 engages in a race at
the top of the tail-stop 3 and at the rear of
the machine. The frame is arched so that
the tool-shafts 59, 60, 61, 62, and 63 are in
the periphery of a cucle concentuc with the
central shaft 10, and they are spaced so that

each registers Wlth one of the chucks carried
by the dlsk 33.
chine is a fixed frame in which there are a
number of sleeves, and through each sleeve
engages the shaft of one of the tools.. The
sleeves are provided with pulley-surfaces on

75

8o

Q0o

95

100

105

IIO

115

120

At the tail end of the ma-

125

which engage the belting by which the tools

are driven. The compar a,twe location of the

sleeves may be understood from Fig. 3, where

the pulley-sleeve of tool-shaft 63 is seen at
64 and the pulley-sleeve of the tool-shaft 62
is seen at 65 and the pulley-sleeve of tool-
shaft 61 is seen at GG.

pawl 53 is arranged to engage in the notch 44, | the tool-sh&f‘u 59 are both mlanwed to have

130
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their motion reversed, and. th'e tool-shaft 59

is provided with a direct and cross belt, which

will be referred to later. The tool-shaft 60
is provided with a shifting clutch mechanism,
which will also be referred to later.

Each of the tool-shafts is spiined to the
sleeve and is thus capable of longitudinal
movement through the sleeve, although it 1s
compelled to rotate with it. The belting 67
is carried around idlers 68 and 69, and a sin-
ole belt actuates all of those tool - shafts
which have continuous motion in one direc-
A tightener 70 is provided. |

The reciprocating motion of the frame
which carries the toolsis produced by a worm-
cam 701, that is mounted on the central shaft
10 and in the race of which engages & wrist-
pin that projects from the frame 561. If it
be desired to use the slow or more absolute
movement of gearing, provision is made that
that may be done, and to this end there is
mounted on the central shaft 10 a loose wheel
72. Thisis driven from a gear 73 on the maln
driving-shaft 4, and it engages with spur-
wheels that are on the tool-shafts and which
are loose on the tool-shafts when the machine
is driven by belting, but which are bolted to

the pulley-sleeves and brought into mesh

with the central driving-wheel when 1t 1s de-
sired to use them and the belt is thrown off for
that purpose. One or more spindles may be
run by belt and the remaining number of
spindles run by gear at the same time. The
chain of gearing employed at this time is in-
dicated in Fig. 5.

The means for reversing the tool-shaft 60
is shown in Fig. 4. On the central shaft 10
is mounted a cam-wheel 74, and into the race
of this wheel projects the end of a lever 79,
the swinging end of which is connected by a
sliding link 76 with a double-ended clutch or
frietion cone 77, which is provided with a
feather engaging a slot in the shaft 60. The
connection between the link 76 and the clutch
77 is such that the clutch may revolve freely
in the coupling by which it is united to the
lever. Atone end the clutch 77 engages with
a counterpart 78, that projects from the shaft
of a gear-wheel 79, keyed to a sleeve upon the
tool-shaft 60. Atthe oppositeend the clutch-

 gection engages with a cluteh-section 30 on

55

60

a gear-wheel 81,that meshes through the gear-
wheel and intermediate idlers 810 311 with
the gear 79 on the tool-shaft. T'he engage-
ment and the disengagement of the clutch-
sections 77, with the clutch-sections 73, or 30,

sections 77 to a corresponding motion, or
to nearly corresponding motion before the
clutch engagement actually takes place. 1
cone both ends of the clutech-sections 77, and
on each of the shafts I mount hollow cones.
The hollow cone 82 is held by springs from

the pinion 81, and the hollow cone 83is held |
The i

by similar springs from the pinion 79.

i S y—— T A O B
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cons 383 is connected and turns with the pin:
ion 79, and thecone82is connected and turns
with the pinion 81. These connections may

be made in any well-known means, though
in the drawings I have indicated pins which
form a connection between the cone 83 and pin-

70

ion 79. When the clutch-cone 77 is pushed in -

either direction by the lever 75 and link 76,
it engages with that one of the hollow cones
which is in front of it and begins to rotate

under the frictional pressure exerted between

the cone 77 and the hollow cone. As theslid-
ing movement of the cluteh or cone 77 con-
tinues the hollow cone yields in front of i,
still causing it to rotate, however, and by the
time the engagement between the toothed
parts of the clutch-sections takes place the
two are rotating in unison.

A somewhat similar appliance is used 1in

the belt-reversing mechanism shown on tool-

shaft 59, and the reversing part of which 1s
shown in large detail in Fig. 12. Here there
is splined to the shaft 59 the friction-clutch
disk 84. Ateachside of thisis a loose pulley-
wheel with friction-cluteh surface to fit disk
84, around one of which, 85, is the straight
belt and around the other of which, 86, 1s the
cross-belt. The shaft is held in bearings 87
and 88, that are fixed to the carriage, and be-
tween the bearings the two pulleys 85 and 86
are mounted, having a very slight movement;
but they are spaced the one from the other by
an elastic washer89. The tool-shaft 59 can be
pressed with force against either pulley 8o or
pulley 86. If it be pressed against the pul-
ley 85, the rotation of the pulley 85 will be

| communicated to it, and the shaft will have

one direetion of rotation. If it be pressed or
pulled against the pulley 86, the rotation ol
the pulley 86 will be communicated to it, and
it will have the opposite direction of rota-
tion. The pressure exerted in either case is
produced by the inner action of the tool and
the work. The tool being of a screw-cutting
character will press the clutch 84 against the
pulley 85 when the tool is going forward and
will pull it in the opposite direction when the

tool is backing out, and in this way the nec-

essary rotation is given to the tool and to the
tool-shaft.

What I claim 18— o

1. The combination of a chuck-carrier, a
chuck provided with a jaw-actuator, a cluteh
arranged to engage therewith, a positively-
driven clutch-actuator, and friction-gearing

. between the clutch and its driver, substan-
is accomplished while the elutch-sections 75,
‘or 80, is in motion and to bring the clutch-

tially as described. |

2. The combination of a chuck-carriage, a
plurality of chucks, jaw - actuators on the
chucks, a clutch adapted to engage the jaw-
actuators, and close the jaws, friction-gear-
ing adapted to allow the clutch to stop while
its driving means is in action, and means for
regulating the tension of the friction-gearing,
substantially as described.

3. The combination of a chuck -carriage,
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driving mechanism therefor, a stop mechan--

1sm acting alternately with the driving mech-
anism, non-rotatable chucks or collets on said
carriage, actuators adapted to operate the
jaws of said collets, and a clateh arranged to
engage sald actuators to operate the jaws of
the chuck during the period of rest of said
carriage. _

4, The combination of a chuck-carriage,
non-rotatable chucks orcollets therein, means
for operating the jaws of said chucks, a driv-
ing mechanism for said carriage arranged to
aob intermittently, a stop mechamsm acting
alternately wiith the driving mechanism, a
gang of rotatable tool-spindles mounted in a
reciprocating carriage and so arranged that
the tools therein shall operate upon the work
in sald chucks, at one end of the reciproca-
tion of the reciprocating carriage, and means
for reciprocating the tool-carriage. ~

5. The eomblnatmn of a chuek carriage ar-
ranged to rotate, chucks provided WIt.h jaw-
actua,,trors adapted to operate by rotating,
mounted in the chuck-carriage, a rotating
shaft mounted in a stationary bearing, and
means for engaging and disengaging said
shatt with said jaw-actuators.

6. The combination of a chuek-carriage ar-
ranged to rotate, chucks provided with jaw-
actaators adapted to operate by rotating,
mounted in the chuck-carriage, two rotating

shafts mounted in stationary bearings and
rotating in opposite directions and means for.

i
! H

!

1

O

engaging
a,telv w1t}1 said ;JELW-aetuators.
7. A means for actuating the ]aws of a
chuck, comprising a spindle, a clutch-head se-

cured 1o sald” spindle, a disk secured to said

spindle, a driving-wheel journaled on the
spindle, and adapted to have frictional en-
gagement with the disks; a spring arranged to

produce longitudinal movement of the spin-

dle in its bearings, a cam-driver arranged to
produce longitudinal movement of the spin-
dle in its bearmﬂ's against the tension: of sald
spring, substantldlly as described.

S. A means for actuating the jaws of a
chuck, comprising a spmdle, a clutch-head se-
cured to said spindle, & disk secured to said
spindle, a driving-wheel journaled on the
spindle, and adapted to have frictional en-

‘gagement with the disks, a spring arranged to

produce longitudinal movement of the spin-
dle in its bearings, a cam-driver arranged to
produce longitudinal movement of the spin-

and disengaging sald shafts alter-
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dle in its bem‘ ings against the tension of said -
spring, a spring armnged to hold said disk

and wheel in frictional contact, and means
adjusting the tension 6f said sprinw;--substan-
tially as descrlbed

In testimony whereof I sign thls SDBCIﬁCﬂ- |
‘tion in the presence of two witnesses.

HENRY H. BURNS.
Witnesses: | |
PHILIP 1. COLGROVR,

JOBAN T. LOMBARD.
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