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To all whom it ﬁwy concern:

Be 1t known that I, James HarTNESsS, of |

Springfield, in the county of Windsor and
State of Vermont, have invented cerfain

new and useful Improvements in Metal-

Working Machines, of which the following
1s a specification.

- This invention relates to metal-working
machines and more particularly to those of
the multi-spindle type in which a plarality

~ of pieces of work are successively and si-

T 15

multaneously subjected to the operation of
a series of tools. 'Such machines possess cer-

tain advantages over turret lathes, for, al-

though the latter are provided with a plu-

‘rality of tools which may be brought suc-

cessively 1nto operative relation to the work,

~yet not more than ene or two tools can act
~at a time upon the work, so that the other

20

_ pleted their operation. - In multi-spindle |

25

-simultaneously

tools must remain idle until those, which
are operating upon the work, have com-

machines, however, where there are a plu-
rality of work-holding spindles, four for in-
stance, and a plurality of tool-holding spin-
dles, the tools may be all caused to operate
and hence the output 1s

much greater than that of a turret lathe.

30

much greater than the output of a turret

Theoretically the output of a multi-spindle
machine on some kinds of work should be as

- machine having a single work-holding spin-

35

40

dle, as would indicated by the ratio of

the number of their work-holding spindles,
but practically, on account of certain inher-

-ent structural characteristics, the output
seldom- approaches the theoretical or ideal,

and on the same account the uniformity o

the product is much below the standard of

the single spindle machines. _
Heretofore  multi-spindle machines have
usually been employed for bar work, such

a8 in the manufacture of screws and similar

45

small pieces of a diameter of not more than

" five-eighths or three-quarters of an inch, in

which the highest standard of accuracy is
not required, for reason that in such ma-

‘chines dependence must be placed on some

50

- are mounted the spindles (either for carry-

&6

guiding member or rest to resist the spring-
ing of the work. Inasmuch as the work 1s
more or less flexible and the guideways or
bearings for the turret or barrel, in which

ing the work or carrying the tools) are iree
enough to allow the necessary lateral adapta-

| such machines are unreliable and inaccurate
in operation except for work of very small

diameter. Moreover the range of work of
multi-spindle machines, as heretofore con-

60 -

structed, has been further limited by the .

practical impossibility of constructing the

-machine in such manner that all the work-
carrying spindles will register with all of

the tool-carrying spindles with the same ac-

| curacy. These two sets of spindles have al-

ways been arranged equi-distant about a

common center, about which one set was
| caused to revolve to advance the tools or the

work, and the spindles of each set have al-

tant from each other. Consequently the
greatest nicety and accuracy of construction
and indexing have been essential to secure
even imperfect results. With this necessary
arranfement of spindles, no practical meth-
ods of construction and designing have pro-
vided a satisfactory adjustment of parts to
compensate for the unequal wear which re-
sults from the use of the machine.

65

70

ways been arranged, necessarily, eqlui-dis- |
t

75

80

Another fault that has been inherent to

multi-spindle machines, as heretofore de-
signed, has been the absence of means for

accomplishing independent length feeds of -

the turming tools. Although mm such ma-

chines special mechanism has been provided

to run on and off a screw-cutting die while
the turning tools are in operation, yet ne

general length-feeding mechanism for feed-

ing the turning tools independently of each
other has been avallable, for the reason

that in all such machines heretofore con-

structed, the length-feed of the tools has

| been secured by feeding the barrel or tur-
ret In which they are mounted, thus caus-.

ing them te travel forward and back simul-

taneously and to the same extent. Another

and serious fault in"such machines has been
the impossibility of effecting a lateral ad-
justment or cross-feed of the tool and the
work, and ‘as a consequence, ‘the workin
range of the machine has been Iimited, an

80

90

95

100

it has been necessary to provide expensive -

tools made expressly for each piece of work

‘in which a new position of the cutter was

required.

A structural defect in multi-spindle m#- '

chines which has militated against the pos-

sibility of securing accurate work, is that

the revolving head, which carries the work-

105

110

el to a spindles or the tool-spindles, yields under
~ tion of the work to the tools or vice verss, | the action of almost any one of the cutters,
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éq that, when one of the tools is-‘cut_ting with | tion between each plece of work and any
" picety, it is disturbed by any other tool

which is in action. As the cuts are not the
same, every spindle slightly dislocates every

other spindle to the detriment
ished product of the machine.

There are other serious faults and defects
to be found in multi-spindle machines and
in the operation
known and many of which are remedied by
my invention, but they need not be set forth
in detail as they are apparent to those skilled
in the art. - '- |

The present invention has for 1ts object to
remedy the evils and overcome the objec-
tionable features and structural defects
which I -have pointed out as existin in all
previous multi-spindle machines, and at the
same time to secure the benefits which result
from the employment of a plurality of work-
carrying spindles for work-carriers and a
plurality of tool-carrying spindles or
carriers,
and simultaneous operation. _
" The invention has further for its object to
provide a multi-spindle machine so con-
structed and designed that it will do the

most exacting work that comes within the

range of the turret lathe, to wit r ¢ chucking ”

work, which requires not only a greater di-

tools; since on account of the character of the
undergoing operation, each
tool must be carried in a true path in rela-
tion to the work, and, in most cases, without

‘the employment or -assistance of back rests

or other guides.

Tt has further been the object of the inven-
tion to provide a variety of improvements

which may be embodied not only in mult1-

spindle machines, but also 1n other metal-
working machines for simplifying their con-
struction or enhancing the efficiency ot their
operation. . .

In carrying out my invention and obtaln-
ing the ogjects thus briefly referred to, the
difficulties of indexing the work and the
tools are overcome by separating the work-
spindles or work-carriers to ren-
der them independent of each other, mount-
ing them so that each may be moved lat-
erally independently of the others, and pro-
viding a separate or independent abutment

for each of them. In consequence of this,

each giece of work may be placed and main-

with the greatest accuracy in the ex-
act relation to each fool which 1s to operate
upon it. Therefore each piece of work, as it
is brought into position to be acted upon by

a tool, may be held and maintained in the |

precise position in which the tool may oper-
ate upon it to the best advantage. In addi-
tion to this, a separate adjustment 1s pro-
vided for each abutment so that the rela-

of the ﬁ_n-'

thereof, which are well

tool-
adapted for successive registration -

on the part of the tools, but ;
also an accurate and reliable control for the

| working machines of other types such

particular tool may be varied without aflect-
ing the relationship of said piece of work
with all of the other tools as it is brought
into working position with reference there-

fo,” and without affecting

70

the relations of

the other pieces of work to that tool. These

features are of the greatest importance since
the ideal relation of every tool to every piece
of work may be maintained without inter-
terence with the relations of the other tools
to the other pieces of work; and the relation
of each tool with each

work. o

The independence of the work-carrying
spindles enables me. to secure another 1m-
portant result in that it permits the machine

to perform the operation known as “facing,”

since each work-carrying spindle may be
moved laterally independently of the others
to obtain a relative cross-feed of the tool and

work so that each turning tool may be used

to face the work as well as to turn portions

| piece of work that 1s
brought to it may be instantly varied quite
independently of the other tools or pieces of

79

80

85

90

thereof at different distances from 1ts center. -

' In the illustrated embodiment of the inven-

tion, cam mechanism 18 utilized to operate

the controlling devices by
movement of the work-carrying spindle 1s
effected or governed, and these may conven-
iently include a
near each -tool spindle or tool-carrier, ‘al-
though where a drill 1s mounted. upon one of
the tool-spindles, the cam and controlling

device for that particular spindle would not
further important result,
| which follows from the independence of the
work-carrying spindles and the employment -

be necessary. A

of separate abutments therefor, 1s that each
tool has a minimum disturbing effect, when.
in operation, upon the other tools. This
effect is still further decreased by pivoting

which the lateral.

cam and controlling device

95

100

105

the carriers, upon which the work spindles

are mounted, and arranging each abutment
2t o sufficient distance from the pivot to take

110

the thrust of the work without bringing an

andue strain upon the pivot bearing. In
order, however, that the strain upon the
pivot bearing may be substantially elimi-
nated and almost ideal conditions secured,
the abutment for each work-spindle carrier,

according to my invention, is arranged in

line with the thrust of the tool upon the
work. This of itself is a feature of the -
cention, and it may be embodied not only n
multi-spindle machines, but also in metal-

ret lathes or analogous machines. In the
Tlustrated embodiment of the invention, the
carriers for the work-spindles are pivoted
upon a common bearing, but the arrangement

. of the abutments in line with the thrust of

thetools on the work such as to preclude any

| possible disturbance, by the action of one

as tur-

110

120

13¢



tool on the work, of the operation of the { tion, to illustrate the mechanism which

other tools. .

In the 1illustrated embodiment of the in-
vention, the tool-carrying spindles are all

-movable lengthwise independently of each
other, and an independent cam motion is

provided for each spindle, so that each

“spindle may be fed lengthwise to any de-

10

e

15

sired extent and at any speed independently-

of all of the other spindles.

According to my invention, I further pro-
vide for rotating each piece of ‘work at any
one of a numbdr of speeds which is most de-

sirable for the character of the operation or
'of the tool which is to operate upon it. This |

- I accomplish by providing a plurality of

variable speed-driving mechanisms, one for

- each tool spindle, with means by which each

20

work-spindle is connected to a driving mech--
anism as 1t comes into operative relation
spindle; hence each piece of work.

to the tool

" may be rotated at.a different speed for each
“tool. " For convenience, each driving mech-

30

35

-arranged

anism may receive its power from a prime

power shaft, and each is so constructed and
as to transmit any one of a plu-
rality of speeds to the work-spindle which
1S temporarily connected thereto.” The work-
‘spindles are successively connected with the
drivin

‘mechanisms as they- are moved suc-
cessively from one tool to the other. - =
~In carrying out the invention, it may be
embodied - conveniently in a machine in
which the work-carrying spindles and the

tool-carrying spindles are arranged upright
‘or vertically, and, as a result, the machines

- occupy but little floor space and the operator

* 40

may observe with ease the action of each
tool upon each piece of work. ‘While this is
a desirable feature of the invention, particu-
“larly where the machine is designed for

" chucking, nevertheless it is not essential.

45

50

B

60

Whether the machine be constructed with

the spindles vertical or horizontal, it is de-

sirable that the tool-spindles be arranged
_ at unequal distances from each other, since
this irregular spacing of the tools bears a-

relation to the dimensions of the entire ma-
chine, as 1t takes only the necessary amount
of space for each tool.: For instance, the
drill: and forming tools require no lateral

movement of the work-carrying spindle and

hence the stations for the other tools on each
side of the drill may be Brought closer to
the drill. '

thus referred to, comprises a number of valu-
able features of construction and arrange-
ment of parts as illustrated in the accom-

panying drawings, set forth in the following
- spectfication, and pointed out in the claims.’

. Referring to said drawings,—Figure 1

represents an elevation of a machine em-
bodying the invention. Fig. 2 represents a

similar view with some of the parts in sec--

l

i

‘to the tool-carriers.

drives the main cam-carrier and the mechan-
1sm for moving the work-carrying spindles
into successive potential working relation
Fig. 3 represents a
longitudinal vertical section through the ma-
chine. Fig. 4 represents a section, on a
larger scale, of one of the tool-carriers, a
work-carrier and its adjuncts, and the driv-

| ing mechanism for effecting the rotation of

the work-carrier, together with the mechan-

ism for controlling the position or move-

ment of the work-carrier and the driving-
mechanism. Fig. 5 represents the machine
in plan view. Fig. 6 represents a horizontal
section through the upper portion of the
machine. Iigs. 6 and 6° show one of the

levers for, controlling the speed gearing

which actuates the cam-carrier. TFig. 7 rep-

resents a section on the line 7—7 of Fig. 2.

Fig. 8 (Sheet 2) represents the mechanism,
loekimg from beneath, for transmitting
power to the heads of the work-carriers to

remove them from one station to another.

Fig. 8* shows in section one of the friction
plugs for frictionally engaging the ring with
the work-carriers. I1g. 9 (Sheet 3) shows
a convenient manner of mounting one of
the tools 1n its carrier. ,Fig. 10 (same sheet)
represents in section the drill and its parts.
Fig. 11 (Sheet 4) represents an enlarged
sectton on the line 11, Fig. 4, through one
of -the tool-carriers to show the means by

which 1t 1s moved longitudinally for length-

feeds. Figs. 12, 13 and 14, represent in de-
taill the means for disengaging the work-
carriers from their - driving mechanisms.

Fig. 15 (Sheet 6) shows how the driving

el — i
T N T R )

mechanisms are supported to move about
the same axis and represents in dotted lines
the construction and arrangement of the
variable speed gearing of which each is com-
prised. Fig. 16 represents one of the driv-
ing mechanisms and its box or casing. Fig.
17 represents a section on the line 17—17 of

Fig. 3. Fig. 18 represents a section on the "

line 18—18 of Fig. 3. Figs. 19 and 20 rep-
resent a forming tool which may be conven-

70

70

80

8o

90

95 .

100

105

110

iently located at the drill-spindle station and

means for operating it. Fig. 21 represents
the forming tool and illustrates the same in
potential working relation to the work on
one of the work-carriers. Fig. 22 represents
one of the tool-carriers, the head of one of

e arll : _ . { the work-carriers, the driving mechanism
- The invention, in- addition to the features

for the work-carrier, and means for con-
trolling the lateral movement of the work-

carrier and the driving mechanism. Fig. 23

represents the end of the work-carrier with

“a plece of work therein, and a tool 1n poten-

tial working relation to the work. Fig. 24

110

120

125

represents the under side of the main cam-

carrier. Fig. 25 represents one of the cams
for actuating a work-carrier head. Figs. 26
and 27 are other views of the cam-carrier.

130



~through the lower
and 1llustrates the

10

A

Fig. 28 'répreseﬁts a horizontal section on |

the line 28-—28 of Fig. 2. Figs. 29 and 30
‘llustrate the means for securing to the cam-
carrier the cams which effect the longitudi-
nal feeding movement of the tool-carriers.
Fig. 31 represents a - horizontal section
portion of the machine
| devices for simultane-
ously “disengaging all of the work-carriers
from their driving mechanismes.

and 338 illustrate the means by which the

15

- 1ng
ism for moving
sively to the various tool-carriers,
Before attempting to explain ‘in detail
the machine which I have illustrated upon

20

- invention, I wish to make

25

30

39

adopted
~ ¢claims 1s

disconnecting devices are actuated from the
main cam-carrier. Figs. 34, 35, and 36,
which may be read in conjunction with Fig.

8, represent’ in detail the means for operat-

the clutch which controls the mechan-

the drawings as embodying one form of the
invention is not limited to that particular
machine, that the machine 'is shown more
or less conventionally, without attempting
to show the gxact dimensions of the various
parts,
invention may be embodied in machines
which are not of the multi-spindle - type,
and that the phraseology which 1° have
in the following specification and
for the purpose of description and
not of limitation. -

Reduced to its simplest form, the ma-

chine shown upon the drawings would com-
prise a longitudinally movable tool-carrier,

o rotatable work-carrier pivoted to 'swing
about an axis parallel to the axis of rotation |

of said work-carrier, whereby it may be
moved laterally when the work is in poten-

" tial working relation to the tool for effect-

90

cross:feed thereof,

trolling the

ing a lateral adjustment of the work or a
a driving mechanism for
the work, and means -for effecting or con-
‘ - lateral’ movement ot the work-
carrier. The-machine, as 1tlustrated, com-
prises a plurality of each of these elements,
the tool-carriers for convenience being jour-
naled in a single head, and the work-car-
riers and the driving mechanisms being lat-

erally movable independently of each other.

 For convenience of construction and opera-

59

60

6o

tion, a single cam-carrier 1s mounted to

move about an axis which is coincldent with

the axis about which the work-carriers and

the driving mechanisms are movable, and. |

upon, said cam-carrier are mounted the va-
rious independent cams which effect or con-
trol the length-feeds of the tool-carriers and
the cioss-feeds (wherever they are.neces-
sary) of the work-carriers. For each of
the work-carriers there is a separate and 1n-
dépendently adjustable abutment for deter-

‘mining the exact relation between the tool

and the work when the former 1s acting

Figs. 32

that a number of the features of the

the work-carriers succes- |

it clear that the |

‘operated by a cam on
‘trolling or effecting the lateral movement

each

“rier and :the driving

clutching or connecting

‘adapted for chucking,

912,676

apon the latter; but, 1n addition thereto,

there is located in proximity to.each tool-
carrier a separate controlling Amechanism,
the carrier, for con-

of the work-carrier and 1ts driving. mechan-
ism, each controlling mechanism being 1it-
self adjustable to compensate for differences
- the various tools which may be employed
on the tool-carriers. Each driving mech-
anism consists of variable speed gearing
mounted in a head or gear-box which 1s lat-
erally 1
gearing including clutches whereby difier-
ent speeds may be imparted to the work-
oarriers as occasion requires. Ifor conven-
ience, the various
ceive their power from a centrally arranged
driving shaft. As the machine, illustrated
upon the drawings, 18 of the multi-spindle
type, mechanism 1S _ _
work-carrier or work-spindle succes-
sively into registration with each tool-car-

adjacent thereto, means being provided for

to the driving mechanism as 1t reaches a po-

ition where the tool is in potential working

relation to the work carried thereby. The
work - carriers  are illustrated- as beng

mounted, for the ‘sake of convenience, upon

2 common pivot, and mechanism 1s provided
by which said work-carriers are automat-
ically moved about said pivot from station
to station, or from one tool-carrier to the
next, when ‘the operations of the various

‘tools upon the pieces of work are finished.

As ihe illustrated machine is particularly
I have shown it with
the tool-carriers and work-carriers upright
or with their axes perpendicular, but 1 have

contemplated . arranging said carriers 1n.

other positions.

Having thus given a brief general de-
scription of the machine, 1 will now explain
and describe the same 1n detail, reference
being had to the drawings. Said machine
-+ illustrated as comprising a bed which 1s
substantially frusto - conical 1n shape.
comprises two parts or sections 50 51, which
are divided on a horizontal plane and are
secured together
fastenings. The bed is hollow and 1s pro-
vided at intervals with apertures through

‘which access may be had to the ;various op-

erative parts of the machine. Arranged in

the center of the bed is an upright shatt 52,

as best shown in Fig. 3, from ‘which, as will
be subsequently explained, power 1s trans-
mitted to the various independent driving
mechanisms for the - work-carriers. . The

movable, as previously stated, said

70

75

80

driving mechanisms. re- -

85

provided for moving

mechanism which 18 -

90

each work-carrier

95

100

105

110

It

115

by bolts or other suitable -

120

125

lower end of this shaft’is stepped 1n a bush-
ing 53 secured in the base-plate 54 of the

bed,

and its upper:énd is journaled In bear-
ings 99

56 afforded by a superstructure

13
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formed on or secured to the upper portion
51 of the bed. - '.

- Tool-carriers—Any convenient number of
tool-carriers may be employed, but I have
illustrated four as being a convenient num-
ber for all general purposes. Each tool-
carrier may, as shown, consist of a bar or

' Sﬁindle mounted 1n the upper portion of

the head.. These tool-carriers are indicated

at 57, 38, 59 and 60, the carrier 60 being

- especially adapted for a drill. '

15

20

| varied, although, for all general purposes, |

30
. a tool-carrier and have 1illustrated how a

Referring to Figs. 3 and 4, it will be ob-
served that the upper portion 51 of the bed
1s formed with a horizontal web 61, located
a relatively short distance above the upper
end of the lower section 50 of the bed. A
second. transverse web 62 is formed at the
upper end of the upper section 51, and in the

-two webs or partitions 61, 62 are mounted

the three spindles or tool-carriers 57, 58 and
59. 'These webs or partitions are formed
with apertures encircled by annular taper-
Ing flanges to receive taper split bushings

- by which each spindle may be held in place
25

and permitted to slide longitudinally.
The shape

a cylindrical bar, such as illustrated, serves
the purpose. > . |
In Fig. 9 I have shown the lower end of

“cutter. or tool 63 1s attached thereto. The

35

40

-carrler 1s shown as having a slot 64 in the

end thereof, adapted to receive the shank of
the cutter. Screws 65, passed laterally into
the carrier, engage the tool or cutter and
clamp 1t at two separated points securely
in place. The cutter projects but a short

‘distance beyond the end of its relatively

large carrier so that there is little chance
of the tool springing when cutting. In this

~ connection, I desire to point out that the
- tool-carriers or spindles are mounted prac-

45

50

- for the drill is mounted in a tubular

tically - at -their ends so that they too are
rigidly supported and are rendered prac-
tically incapable of springing. The various
carrrers 58 to 60, although adapted to slide
longitudinally, are held against rotation by

means which I shall explain.

Thé drill and its carrier~—The carrier 60
gulde-

of the tool-carriers may be -

O

spindle 67 projects through a head 71 which
closes the upper end of the tubular guide-
way 66, and splined to said spindle is a gear
(2 to which power is transmitted from the
cenfral driving shaft 52 by a set of change
gears. Any .suitable form of change gear-
ing may be utilized for the purpose of trans-
mitting to the drill spindle any one of a
plurality of speeds. A convenient form is
Hustrated comprising three gears 73, 74
and 75, graduated in size and splined to the
shaft 52 so as to rotate therewith. On an
intermediate shaft 76 are three gears 77, 78
and 79 pinned or otherwise rigidly secured
thereto and separated far enough apart so
that the three gears 73, 74 and 75 may be
caused to separately intermesh with them
so as to drive the intermediate shaft 76 at
any one of three different speeds. The gear
T intermeshes with ‘and drives the gear 72

to which the drill spindle 67 is splined. The
shaft 76 1s journaled in bearings afforded

by the upper portion 51 of the bed. The
gears 73, 74 and 75 are moved axially and
held 1n position by a lever 731 as shown in
Ing. 1. | |

Feeding mechanism. for the tool-carriers.
The four tool-carriers are moved longitudi-
nally to secure length-feeds of the tools rela-

tively to the work independently of each

other. That is to say, each carrier may be

moved any predetermined distance and at
any rate of speed independently of the other

carriers. To accomplish this, any suitable

form of power-transmitting mechanism may
be utilized, although, as previously stated, I

have found it convenient to utilize a single

oscillatory cam-carrier provided with detach-
able cams, one for each tool-carrier. The
cam-carrler 1s indicated at 80. It consists of
a- ring or cylinder which is supported by a

track or circular guideway 81 formed on the

upper section or portion 51 of the bed, and it
1s arranged concentrically with the shaft 52.
The tool-carriers are arranged equi-distant

from the shaft 52 and they are encircled by

the cam-carrier 80, as best shown in Fig. 3.
The cam-carrier is provided with an in-
wardly extending flange 83 (see Fig. 4)
which is overlapped by gibs 84 secured to the
exterior of the upper portion 51 of the bed.

The flange 83 is formed with a concentric
shoulder which engages the inner surface of
the track 81 so that the cam-carrier is held
against lateral movement in addition to be-
ing held against axial movenient by means of
the gibs 84. The cams, by which the tool-
carriers are fed lengthwise, are indicated at
857 (see Iigs. 2, 3, 26, 27, 28 and 29) and are
shown conventionally. ¥ach cam is secured
to the interior surface of the carrier and is
formed with a semi-spiral track or groove.
Any convenient form of securing means may
be utilized to attach the cams to the carrier:
for instance, the cam-carrier may be pro-

‘way 66 which may be integral with the other ]

- portions of the head 51, as shown in Fig. 3.
~ In this earrier is journaled a live spindle 67
56 (see Fig. 10, Sheet 3), whose lower end is
adapted for the reception of a drill 68. The
lower end of the drill spindle 67 is formed
_with a shoulder, between which and a shoul-

- der 1n the carrier 60 are placed balls 69 to
66 resist the upward thrust of the spindle and
. to reduce the friction. On the drill spindle
. 67 1s secured a collar 70 which bears against
the upper end of the carrier 60 so as to hold
the drill against downward movement rela-

88 tively to said carrier. The upper end of the
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vided with a ‘series of longitudinal slots 86,
through which screws 87 may be passed, as
shown in Fig. 29, to draw the clamping strap

- 88 against the exterior of the carrier so as to
s bind the cam securely in place. Any num-
ber of these clamping members or straps may
be used to secure each cam rigidly against
dislocation on the carrier. 'To each of the

- tool-carriers 1s attached a roll for engage-
10 ment with the cam by which said carrier 1S
actuated. . .
Referring to Figs. 4 and 11, 1t will be ob-
served that each carrier is. formed with 2
~ dovetailed groove 89 to receive a sliding
15 block 90. ' This block projects beyond the pe-
‘riphery of the carrier and extends into a
oroove 91 formed 1n the outer wall of the up-
per portion of the bed so as to hold the car-
rier against rotation about its axis. From
90 the block passes a headed pin 92 on ‘which
there is a roller 93 projecting into the groove

" in the cam 85. Pinned in the slot 89 in each
carrier is another block or abutment 94 10
which is journaled a screw-pin 95 in threaded
25 engagement with the roll-carrying block 90.
Collars are secured upon the pin 95 to hold
it against axial movement relatively to the
block 94, and the upper. end of the pin 1s
squared so.that, by means of a suituble. tool
or wrench, it may be rotated to adjust the
carrier longitudinally relatively to the cam
8% and, the roll-carrying block 90. By
means of these adjusting” devices, each tool-
carrier may be adjusted axially relatively to
the work with great nicety to compensate for
variations in the cutters and for variations in
the position of the cams. As thus explained,
it is clear that. each tool-carrier may be
axially adjusted independently of every
other carrier and is independently actuated
to secure length-feeds of the tools at any

30

35

40
speed and to any extent.
 The cam-carrier and its actuating mechan-
¢sm.—TLhe cam-carrier is oscillated about 1ts
axis of movement, and -to accomplish this,
any suitable mechanism may be utilized. A
convenient form of mechanism is illustrated,

45

which may be described as follows: The 1n-.

wardly projecting flange 83 on the cam-

60

teeth are engaged by gears 97, 98, 98 (see
Fig. 6) secured upon shaits 99, 100, 100,
which are arranged in the same horizontal
plane and extend radially outward from the
axis of movement of the cam-carrier. On
the inner end-of each of the shafts there is
a bevel gear 101 which intermeshes with a
bevel gear 102, loosely mounted upon the
shaft 52. Said bevel gear 102 has an ex-
“tended hub, the upper end of which serves
as a bushing between the shaft 52 and a bear-

ing 103 formed in a small dome 104, which

"bd

60

extends upwardly from the transverse partl--

656 tion or web 61 of the upper portion of the

carrier 1S formed with bevel gear teeth as.
indicated at 96 (see Figs. 24 and 27). These

1

and 1S dlstrii‘ut,ed

:

cam directly by

| reasons, which

retract the tools rapidly,

‘to the operating

" A convenient form of driving

bed. This
and the gears 101, and has bearings through
which the shafts 99, 100,
ward. Power is transmitted from means to
be subsequently explained .to the shaft 99

101 and “the (shafts 100 to the cam-carrier
to effect 1ts
the other about its axis. 1
with the distributing gearing and drive the
means of the shaft, the gear
teeth on the carrier, but for

ovement 1n one direction or

97 and the gear

tributing gearing may be used to advantage.
By employing the distributing -gearing, I
am able to di

dome iﬁcloéeé the bevel gea'r 102

dispense with a central pivot or

100 extend out-

70

through the gears 102,

T may dispense '

75

will be apparent, the dis-

80

bub for the cam-carrier, thus converting it

into a ring or hollow cylinder instead of a
the carrier .

wheel. In the form of a'ring,
may pass over the tool - carrying spindles
without interference, thus permitting a com-
pact arrangement, which is not possible with
» cam-wheel having a central bearing. Fur-
thermore, a cam-carrying
to each of the four spindles, so as to drive
levers. This scheme of driving a cam-carrier
ai several points near its periphery, 1nsures
. steadiness of motion that would be a de-
sirable improvement even in cam wheels
having central bearings. The mechanism
which_ transmits power to the shaft 99 is
preferably of such character that the cam-
carrier may be moved first in one direction
.nd ihen in the other at different speeds.

Preferably the mechanism 18 constructed and
arranged so that, 1 addition to the variation

in the angles of the individual tool-acting

80

face passes closely

90

‘them directly without intermediate arms or .

95

100

cams, the cam-carrier will be actuated so -

will be moved to
after operation 1s
-nd also to advance them rapidly
position of the first enga%-

The further variations are o0Db-
the individual cams, as the cam-

that all the tool-carriers
complete,

ing tool.
tained by
) 3 _ ‘mechanism
£or the cam-carrier is illustrated upon the
drawings and may be described as follows:
The shaft 99 projects outward beyond -the
eam-carrier and is equipped with a gear 107

transmitting gearing inclosed in a gear-box
or casing 106 secured to the head 1n any
suitable way. The initial or prime power

<haft of the machine is shown at 108 (see

Figs. 2 and 6). It1s journaled In any con-

latter being moved into and out of operative
position by a lever 111. This lever is ful-
crumed. in a bracket 112 and extends down-
wardly into convenient reach of the opera-
tor. The shaft 108 has rigidly secured to it

a pinion-113, between which and the gear

to which power 1s transmitted from power-

105

110

116

120

venient manner and is adapted to be driven
by a loose pulley 109 and a clutch 110, the

125

130



10

16

20

20

30

33

- gear 127, the shaft 99 will be rotated to move

" as to move the tool-carriers from their raised

40

107 on the shaft 99 is interposed. the fbllbw—

shaft 99 is rotated at a slow speed forward

ing parallel to the shaft 121. The bevel gear
195 1s loose upon the shaft and in proximity

012,676

ing variable - speed and reverse gearing.
Journaled in the casing 106 is a shaft 114,
having at one end a gear 115 intermeshing
with the gear 113 and at its other end a
bevel gear 1i6. The last-mentioned gear
intermeshes with and drives a complemental
bevel
118. ‘A worm 119, on said shaft, intermeshes
with and drives a worm-gear 120, mounted
on a shaft 121, arranged. horizontally in the
gear-box. The worm is loose upon the shaft
121 and there is a clutch mechanism 123 by
which the worm-gear may be clutched to the
shaft 121 to rotate it and transmit power to

‘the gear 107 through a pinion 124 on said
shaft 121 intermeshing with said gear. When

the worm-gear is clutched to the shaft 121,

to advance the tool-carriers longitudinally
of the work. . . .

To advance the cam-carrier rapidly 1n one
direction, and then retract it rapidly, 1
mount upon the lower end of the worm-shait
118 a bevel gear 122 which intermeshes with
and drives a bevel gear 125, mounted loosely
on a shaft 126 in the gear-box, said shaft be-

thereto there is secured to said shaft 126 a
gear 127 intermeshing with and driving a
cear 128 on the shaft 121. A suitable clutch
mechanism is interposed between the bevel-

‘gear 125 and the gear 127, so that, when the

worm-wheel 120 is unclutched from its shatt
191 and the bevel-gear 125 is clutched to the

the cam-carrier at a rapid speed forward so

or retracted position into position where the
tools may begin the operation upon the work.

" The bevel-gear 122 also intermeshes with a

45

11

- 99 will be rotated in a direction to retract

56

60

bevel-gear 129, which is loosely mounted on
the shaft 126. . Adjacent the bevel gear 129
there is a gear 130 on the shaft 126, which
intermeshes with and -drives a gear 131 on

the shaft 121, and which may be clutched to

the bevel-gear 128. ‘The bevel-gear 129 1s
rotated in a direction opposite to the direc-

tion of rotation of the bevel-gear 125, and

hence, when the bevel-gear 129 is clutched
to the gear 130, the shaft 121 and the shaft

the cam-carrier or move it in a reverse direc-
tion at a rapid speed, so as to.cause the rapid
retraction or raising of the tool-carriers.
Mechanism is provided for automatically
operating the three clutches herein referred
to. The clutch 123 is controlled by & rod
132 which enters the shaft 121. ‘T'he gears
127 #nd 125 and the gears 129 and 130 are
clutched together or moved to neutral posi-

“tion by rod 133, which enters the shaft 126.

85

The mechanism by which the rods 132 and

133 effect the operation of their respective

‘purpose. .

gear 117 on an upright worm-shaft

tool-carriers, and leave the

clutches need not be described in-detail, any
convenient mechanism being utilized for this
The two rods 132, 133 are re-

spectively operated by levers 134, 133, ful-

are pivoted connecting rods 136, 137, the
former being connected to a lever, 138 and
the latter to a lever 189, which levers ave
pivoted upon any convenient supports af-
forded by the bed. The main cam-carrier is

‘provided with cams which effect the swing-

ing of the levers 138, 139 at the proper times
to throw in and out the clutches. To this
end, -the cam-carrier 80 is provided with a
peripheral flange 140 (see Figs. 24 and 28),
to the under side of which are adjustably
attached cams conventionally shown at 141,

145 and 142 act indirectly upon the lever 133
to respectively clutch and unclutch the worm-
sear 120 to the shaft 131 and thereby cause
the main cam-carrier to move slowly to feed

‘the tool-carriers when the tools are 1n work-

ing position, and then to stop the slow move-

ment of the cam-carrier and the tool-carriers.
The cams 144 and 141 act indirectly upon the

thereby cause the cam-carrier to be rotated

to feed the tools downward or towards the
work at a rapid Speed, and, second, to un-

clutch the gear 127 from the gear 125 so as

to stop the rapid feeding movement of the
gears 125, 127,

199 and 130 in neutral or unclutched posi-

tions. The cam 143 1s concentric to the shatt
52 and it engages a roll on the end of the

lever 139 in the neutral position to which 1t

‘was moved by cam 141, and then releases 1t

to permit it to move under spring pressure
to clutch the reverse gear 129 to the gear
130, and cause the cam-carrier to be rotated
reversely at a rapid speed to retract the tool-
carriers. The cams are so located, that the

gears for feeding the cam-carrier at a high

speed forward to move the tools down rap-
igly are unclutched simultaneously with the
throwing-in of the clutch which causes the

cam-carrier to be moved forward slowly to
feed the tool-carriers while the cutters are
acting upon the pieces of work, and that
when the slow feeding movement of the cam-
carrier ceases, by reason of the unclutching
of the clutch 123, as when the tools have all
finished their operations upon the work, the
reverse gears 129 and 130 are simultaneously
therewith clutched together to cause the cam-
carrier to be rotated reversely/at high speed.
To cause the movement of said levers, there
is pivoted upon the fulcrum of each an auxii-
iary lever which is moved by spring pressure
after being actuated by the cams.
auxiliary levers are indicated at 148 and 149.

7

crumed on brackets extending from the end
of the box or casing 106. To the said levers

142, 143, 144 and 145, see I'ig. 6. - The cams

lever 189 in the order named, first, to un-.
clutch the reverse gear 129 from the gear 130
and cluteh the gear 125 to the gear 127, and
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jection on the corresponding lever.

They have pihs_ 150, 151 which may be en-.

gaged by inclined portions of the cams.

‘Between each auxiliary lever and the bed of
the machine there is a spring-pressed pin 260

having a beveled end to engage a beveled:pro-
-~ Kach
main lever has lugs between which the aux-
iliary lever plays and by which motion 1s

imparted to the main lever. When the aux- |

iliary lever is thrown from one side to the

other, the spring-pressed pin, which bears

- against it, moves 1t to its extreme limit of

movement and causes it to move, the corre-

_ sponding . main lever by spring pressure.

1o

20

This is not an -essential detail. of the con-
struction of the machine and any other suit-
able mechanism may be utilized in lieu there-
of, for effecting the operation of the clutch-
controlling levers. 1 have shown and de-
scribed it, merely as being something that
will accomplish the end which 1 desire to se-
cure, to wit; the proper actuation "of the

clutches which control the movement of the_

main cam-carrier.
It will now be understood, from the de-

seription thus far given, that the cam-carrier

ismoved first in one direction at a high speed

. to move the tool-carriers rapidly into posi-

30

30

tions where the tools may act upon the work,

and then slowly in the same direction while

the tools are performing their allotted opera-

tions, and that the cam-carrier is then ro- |
tated . rapidly. in the opposite direction to

rapidly retract the- tool-carriers and move
them away from the work into inactive posi-
tions. | o | -
- Work - carriers.—In the 1llustrated ma-
chine, there are as many work-carriers as

“there are tool-carriers, but, as previously
40

stated, instead of having a fixed lateral rela-
tion, they are independent so that each may

~be moved laterally ~without affecting the

- others. These work-carriers are indicated n
- Figs. 3,4, 17 and 31 at 152. Each consists

45

of a live spindle provided at its upper end
with a chuck 153. Each is mounted in a

" head 154 which may be formed of a casting

00

55

60

having a closed upper end. Iach head 1s

formed or provided with a hood 155 which
partially encircles the chuck and the work
which is carried thereby, as shown in Figs.

3 and 17, so as to receive oil and chips and
prevent the chips from flying into the ma-
chine. The importance of these hoods will
be explained. From each hood or shield
leads a spout 156 for the discharge of o1l and
chips. Each head is provided with two arms

157, 158 which are journaled upon a sleeve

159 which surrounds the shaft 52. As a de-
tail of construction, the upper end of -the

. sleeve 159 is formed with a collar 160, which

65

is supported by a plate 161, attached to the
web or partition 61 of the upper portion of

the bed. The arms 157, 158 of the different
heads lie in different horizontal planes but

thrust of each spindle.

912,676.

| the arms of éach heé,d' are séparate'a as far

apart as possible and are arranged as nearly
as may be to the ends of each head so as to

prevent it from springing or yielding. The

heads are so constructed that the live spindles 70

152 carried by them are equi-distant. from
the axis of the shaft 52 and of the sleeve
159, and each spindle may be brought into
position so that its axis 1s coincident with

‘the axis of each one of the tool-carriers.

The arm 158, of each head 1s supported
against dropping by a split collar inserted
between it and the sleeve 159 and arranged
in a peripheral groove in said sleeve. Kach
head is provided with split taper bushings

in which its particular work-carrier or spin-

dle 152 is journaled and suitable provision 1s
made for resisting the
In addition to the
spindle, each head is provided with a shatt
162 journaled in bearings in said head and
held yieldingly downward by a spring 163

axial or downward

75

80

*8b

and a pin 164 bearing against a lug on the

head. Each shaft 162 has a gear 165 inter-
meshing with and driving a gear 166 on the

‘spindle to which 1t 1s adjacent.

Mechanism  for moving work - carrier
heads—Mechanism is provided for simul-
taneously moving all of the heads about the
sleeve 159 so as to advance each piece of
work from one tool to the next tool which

is to operate upon it, and in addition thereto

mechanism is provided for moving each head
and the work-carrier thereon transversely in-
dependently of the other heads.and work-
carriers. Now although the tool-carriers are
all equi-distant from a common center, yet
they are not equi-distant from each other, as
will be seen by an inspection of Figs. 5 and
6, and hence, during the simultaneous move-

ment of all of the heads, some heads and
tool - carriers .will be moved further than
| others or through arcs of different lengths. -

Where a drill is employed as one of the tools
to operate upon the work, it is unnecessary for
the work-carrier and its head to be moved

laterally, except for adjustment, after the

head has reached a position where the drill

is in cutting relation to the piece of work

carried by the work-carrier, but the other

90
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tools may be employed for facing the work

or " cutting shoulders thereon (as, for in-
stance, facing a hub or a rim of a wheel or

cutting an internal shoulder in the hub),

and hence it is desirable that, when each
work-carrier reaches a position where such a
cutter is in potential working relation there-

to, as in Fig. 23, the work-carrier should be

capable of moving laterally or transversely
to secure a cross-feed of the tool and the
work. Preferably the tool-carriers 58 and

59 will carry such tools. Therefore it will

120

125

be seen that the tool-carriers 58 and 59 are

at a greater distance from each other and

from the carriers 57 and 60 than the carrier

180
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57 is from the carrier 60 which is provided | tion shown in F1g 8 in which 1t is disen-

with the drill. Now, according to my pres-
ent invention, the work - carriers, although

~ each 18 moved successively into registration

10
15

20

20
‘shown in Fig. 2. This shaft bears on 1its

with each of the tool-carriers, are all capable
of independent laieral adjustment and lateral
movement for cross-feeding. '

The mechanism for advancing the worlk-

carriers from station to station or from tool

to toal simultaneously may be of any con-
venient form, but I have illustrated upon
the drawings one form of mechanism which

‘may be utilized for the purpose. It com-

prises a beval toothed friction ring 167,
the upper face of which engages an over-
hanging portion of each work-carrying

head as shown in Figs. 2 and 4. To each

work-carrier there is secured a block 168,
having a spring-pressed pin (see Fig. §* and
Figs. 34 and 86), which maintains the fric-
tional engagement of the friction ring 167
with the heads. Intermeshing with the teeth
on sald ring 167 is a bevel-gear 169 mounted
loosely on a shaft 170 arranged horizontally
and journaled in a bracket in the bed as

~ outer end a bevel-gear 171 1ntermeshing with

30

. 39

‘and driven by a similar bevel-gear 172 on

an upright connecting shaft 173. Said shaft

173 extends into the casing 106 hereinbefore

described, and bears upon its upper end a
bevel-gear 174 which intermeshes with both
the fast speed bevel-gears 125 and 129 pre-
viously -described. - %)ower 1s transmitted
through the shafts and gearing thus de-

scribed to- the gear 169 which rotates the

friction ring 167 and effects the movement
of the .work-carriers from station to station.

 Between the gear 169 and the shaft 170 there

40
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is a clutch 175, which is operated by mechan-
ism to be explained, to clutch the shaft and
gear together after the tools have completed

their cutting operations and the pieces of

work are ready to be moved to the next

stations. S
The clutech operating mechanism is con-

trolled by a cam on the main cam-carrier

and may be seen in Figs. 2, 3, 4, 31, 32, 33,
34 and 35. DBy reference to said figures, 1t
will be seen that there is a ring 176 which
is pivotally supported upon arms 177 formed
or secured.on shafts 178 journaled in bear-
ings afforded by the lower portion of the

bed, said shafts extending through said bed

s0 as to be accessible on the outside thereotf.
By rocking said shafts, or any one of them,

said ring 176 will be lifted and at the same
time will be partially rotated. The ring 1s
provided with a cam or off-set portion 179 |

which enters a groove in the shiding member
of the clutch 176 (see Figs. 8 and 34), so

that, when said ring is moved about its axis,

the movable member of the clutch will be
thrown into and out of operative position.
Normally the clutch-member 1s in the posi-

l *

oaced from its complemental clutch member.
After the cutters have completed their oper-

-~ ations upon, the pieces of work, the ring. is

moved and {the clutch member 1s carried to
the position shown in Fig. 385, in consequence
of which the friction ring 167 will be rotated
sG as to cause the simultaneous advancement

of all of the work-carriers. On one or more
of the shafts 178 is mounted a handle 180, as

shown In Iig. 4, so that the clutch-control-
ling ring may be shifted manually whenever
desired to effect the actuation of the head-
moving friction ring. Another of the shafts
178 1s provided with an arm 181 which ex-
tends substantially horizontally, as shown
in IMige, 32 and 33. Above the said arm is
arranged a vertical rod 182 which rests
thereon and which is adapted to shide In
ouides 183, 184 on the bed. This rod 1s
adapted to be depressed by a cam 185 ad-
justably secured: to the under side of the
laterally projecting flange 140 of the main
cam-carrier 80 (see Fig. 5). Since the cam-
carrier oscillates, the cam 185 must move 1n
one direction without depressing the rod 182,
but should depress it when the carrier moves
in the opposite direction. To this end there
15 pivoted upon the upper end of the rod 182
a spring-pressed trip latch 186, so that,
when the carrier 1s moving in the direction

of the arrow in Fig. 32, the rod will be de-

pressed, but, when 1t 1s moving in the oppo-
site direction, the latch will yield without
causing the depression of the rod. The cam
185 1s =0 located on the cam-carrier that the
rod 1s not depressed except upon the reverse
movement of the cam-carrier and after the
tools have been drawn clear of the work.
The said cam 185 1s long enough' so as to
hold the rod depressed and the clutch-oper-
ating ring 176 raised and thereby to main-
tain the clutch 1n 1ts active position, until
the work-carrying heads have all had a
chance to be moved to their next succeeding
stations. The clutch-operating ring 176 per-
forms another function which I will subse-
quently explain in connection with the driv-
ing mechanisms for the work-carriers.
[ndependent  adjustable  abutments  for
work-cariicrs.—I have stated that there is
a separate abutment for each work-carrying
hentll, by which any predetermined relation
between any cutter and each piece of work
as 1t is brought mto potential working re-
lation thereto may be secured and main-
tuined. Kach abutment, which 1s movable
into and out of active position, 1s arranged
to engage the work-carrying heads 1n suc-

cession substantially in line with the thrust.

of the cutter upon the work in the work-
carrier, which of itself is an imvortant fea-
ture of the invention. -Adjustably attached
to the under face of the web 61 of the upper

| portion of thie bed are four blocks, one for
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each tool-carrier. - These blocks are shown
in Fig. 4 at 187. They are rigidly secured
to the bed and each: of them is provided with

~a movable ‘abutment member 188 fitting in

10

20

29

30

35

- work relatively to the tool.
~done by adjusting either the
pin 191. These abutments wiil probably be

40

a;deep slot therein. This member, as shown
15, Fig. 4, 1s pivoted upon the pin 189 and
may be raised, as shown in said figure, to
clear the heads and permit them to pass
under it. Rach of the members has an ad-
justable pin, screw or projection 190 which
may be engaged by a complemental adjust-
able screw or pin 191 at ‘he upper end of
each of the heads. Asqillustrated, the screw
or pin 191 is secured in the hood of each
head. When the member 188 is dropped,
the projection or pin 190 will register with
the pin or screw 191, and since the projec-
tion 190 has a fixed relation to the cutter
and the screw or pin 191 has a fixed relation
to the work-carrier and the work thereon,
their engagement will determine the exact
relation of the tool to the work.

of the tool as stated, and hence each head
may be stopped at any exact point which
may be desired for any particular tool.
That 1s to say :—When each of the pieces-cf
work has reached a position where the cut-
ting tool i1s in potential relation thereto
(that 1s, has reached a position as in Fig. 23
where, if all conditions were perfect, the
cutter, 1f advanced longitudinally far enough
towards the work, could cut), the work-
carrier and its head may be moved bodily
transversely of the work-axis to adjust the
This may be
pin 190 or the

used only at one station for finishing the
work, or for the drill, but they will be
ready for use at the other stations. The
movable members of the abutments are

. moved into and out of operative positions by

automatic mechanism controlled by the ring
176 hereinbefore referred to which advances
the work-carriers. To this end, as shown 1n
Figs. 1, 4 and 31, there 1s connected to the
ring 176 by rods 192 a ring 193, with-which
the abutments 188 are loosely connected by

50 hooks 1931. When the ring 176 is lifted and

60

rotated just before the work-carrying heads

- are bodily moved to the next succeeding sta-

tions, the ring 193 is raised by 1t and the
abutments are thereby withdrawn to permit
the passage of said heads beneath them, be-
ing dropped again before the work-carriers

“reach their next positions or stations.

So far as I am aware, no one has ever
heretofore pivoted a work-carrier to move
about’ its pivot transversely of the axis of
the work to bring it into potential working
relation to the tool-and employed in con-
nection therewith means for adjusting the

' | FKach of
the projections 190 is adjustable transversely

F
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relatively to each other, and this I believe
to be new. |

(Uross feeding mechanism.—The independ-
ent cross-feeds, which are obtained by mov-
ing each work-carrier relatively to the tool-
carrier transversely of the work-axis, are
accomplished by the following mechanism:

‘Journaled in bearings 194, 195, formed on or

secured to the upper and lower portions of
the bed respectively, are rock-shafts 196.
There i1s one of these rock-shafts to each
tool-carrier (except the drill-carrier, and
there may be one for that also in case said
carrier should be used for another kind of
tool), and each is provided with a bell-crank
comprising a hub or sleeve 197, a roll-carry-
ing arm 198 at its upper end, and a second

65
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75

80

roll-carrying arm 199 adjacent its lower end,

see Figs. 1, 4, 6, and 17. The arm 198 of

each bell-crank is adjustable about the axis
of the Lub or sleeve 197, relatively to the arm
199, and to this end the arm 199 is formed
on a separate hub-200, pinned to the shaft

196. Said arm 199 is adjustably secured to

a supplemental arm 201 on the hub 197 by a
bolt or pin 202. The arms 199 are shaped as

' shown in Fig. 17 and each is formed with a

curved slot 203 to receive the securing pin or

o0
ol
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bolt 202. The arm 198 of each of the bell- .

cranks is provided with a roll, as previously
stated, said rolls being engaged by independ-

ent cams 204 secured to the under face of

the flange 140 of the main cam-carrier 80, as
best shown 1n Fig. 24. These cams which

are shown conventionally are so constructed

that each one of them will impart a cross-
feed of the same character to each work-

carrier corresponding to said cam. In Fig.
24 only three cams are shown since the ma-

chine has been described as being provided
with a drill, and it 1s unnecessary of course
to provide any cross-feed for the work-car-
rier which is presenting the work to the drill.
These cams are further so constructed that
they move the work-carriers in a direetion
opposite to the thrust of the tool upon the
work, through the medium of the bell-cranks

referred- to and- opposite to the-direction of

movement of the work carriers as they are
transferred - from station to station. These

bell-cranks themselves may be used as abut-
ments for the various work-carriers, and, in
fact, do constitute abutments for the purpose
stated and engage the heads in line with the

‘thrust of the tools on the work; but, i1f they

were not relied upon to obtain cross-feeds,
the cams would be formed with concentric
roll-engaging edges instead of inclined or
spiral edges.  Kach cam 204 1s formed with
an inner engaging edge a, which swings the
bell-crank to feed the work-carrier mward
acgainst the thrust of the cutter, and which

| permits the bell-cranks to move outward

tool-carrier and the work-carrier transversely | when the cam-carrier is moving reversely.
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The -arms 199 of the bell-cranks are ar-
ranged in different horizontal planes and !
they are provided with rolls for engaging
the hoods on the heads of the work-carriers
in line with- the thrust of the cutters on the
work. Therefore each hood has a particular
bearing surface for each of the arms, being

— eeralia = vl e r - r— e w2l s el H

‘provided with as many bearing surfaces as .

there are arms.
formed on fhe face of a longltudmal]y ad-
justable wedge-shaped block 205, said blocks
on each head being 10n¢1tudmally adjustable
1elat1vely to.each other. This provides an
adjustment between gach head and each of
the ‘bell-crank arms with which it is succes-
sively engaged so as to secure an exact pre-
determined relation between each piece of
W01 k, and the tool which is operating upon

“Any convenient ‘means may be utilized
for adjustably securing the wedge-shaped
blocks 205 in place. The provision of the
independent adjustable features, just de-
‘scribed, enables the machine to produce
pieces of work which are exactly similar in
every respect. The arms and rolls constitute
. one set of abutments, stops or stop faces at
‘the several stations, and the blocks 205 con-
stitute another set of stops or stop faces, the
latter being arranged in groups as shown so
that each work-carrier will be accurately
positioned at a station by one stop face of
one of the oroups. |, -

~ Independent rariable-speed driving mech-
“anisms—.\ separate and independent driv-

5 mg mechanism 1s provided for each work-

carrier so as to drive 1t at any prede-
termined speed 1ndependently of the speeds

“at which the other wmk carriers are being

rotated. These driving mechanisms are
equal in number to the tool-carriers or to the

- work-carriers, and they are arranged sub-

o0

55

stantially in alinement with the tool-car-
riers, although each is adapted to move lat-
erally to some extent independently of the
others. Ifach driving mechanism which
comprises variable sI)eed-Uc‘u ing, 1s mounted
n a qepmate head or gear-box 907 (see Figs.
1,2,3,4,7, 15, 16 and 22). Like the work-

auylno hmcla the driving heads are pivot-
ed upon an axis coincident with the axis of
the shaft 52. To this end, each of the gear-
boxes o heads is prwlded with an arm 208
-pivoted upon the sleeve 159, and an arm
209 pivoted upon the bushing 53. Consider-
ing the driving heads as a whole they are
located below a transv erse web 210 which
extends across the mterior of the lower por-
tion 0 of the bed, as shown in Figs. 2, 3'and

4, but said partltlon has flanged apertures

60

through which the power- -transmitting mem-
her of each driving head extends for en-
gagement with the intermediate shaft in one
of the work-carrier heads, said apertures be-
mg mdlcated at 211.

Each bearmﬂ' surface 1s

11

Referring to Figs. 4, 7 and 15, it will be
seen that, ]OuI‘Il‘iIE(l n each driving head or
gear box, there 1s a power- tmnsmlttmg

65

shaft 212, on which are placed a number of -

oears, for instance three, as indicated at 213,
914 and 215. These oears are of different
diameters and they intermesh with and are
driven by gears 216, 217 and 218, keyed to
the central driv ing shaft 52. The gears 213,
914 and 215 of two of the heads . are on a
horizontal plane above the plane in which
are located similar gears in the other two
heads so that they will not interfere, and

for this reason the gears 216, 217 and 218

are elongated as 'shown in Iig. 4 The three

70

79

oears 21‘3 214 and 215 of E“l(.‘h head will be 80

dln en at different speeds from high to low
in the order named. They are all mounted

loosely upon their transmission shaft 212

and are adapted to be clutchied thereto so as
to drive said shaft at any one of three difier-
ent speeds. The gear 215, when the other
gears 213 and 214 are unclutched, drives
the shaft 212 by means of a silent ratchet

illustrated in Letters Patent No. 703411,
ogranted to me July 1, 1902, The gears 213
and 214, however, may be qlternately
clutched to the shaft 212 by a shiding
toothed .clutch-member 220 splined on the

shaft. This clutch member may be moved
in one direction or the other by a hand-lever
228, there being one for each head. Mount-
ed on a bushmﬁ loose on the upper end ot
each shaft 212, there is a drivi ing member or
gear 222 whose hub pr OJectb upwardly
tlnounh the aperture 211 1n the transverse
pJ.I'llthIl 210 1n the bed. This hub in each
case carries a device by which it may be en-

gaged with each one of the intermediate
shafts 162 in the various work-c CATTYING
heads. This device 1 will subsequently ex-

plain. The gear 222 is loose with relation
to the shaft, but it 1s formed with clutch

teeth which may be encaged by comple-
mental teeth on a gear 2‘)3 @plmed on sald
shaft. The said gear 223 1s moved 1nto po-
sition to clutch it to the gear 222 by a hand-
lever 224 (see Iig. 15) which extends ont-
ward from the. head. Normally the two
gears 222 and 223 are clutched towet her and
thw are unclutched only when it is desired

to tlntm in the back gearing. The back
gearing consists of tWo gears 223, 226,
formed on a single hub which is ]ouumled
loosely upon a back gear-shaft 227 mounted
in each driving head, Said gears 225, 926
are of different diameters and inay be en-
caged with their complemental -gears 222
and 223 so as to drive said gear 223 at a

lower speed than that at which it had been

rotating. Since the shaft 212 of each head

| may be driven at any one of three speeds,

89

. clutch indicated conventionally at 219. This -
clutch may bo substantially similar to tha,t_
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the provision in each head of a back gearing | the cams on the cam-carrier, the correspond-

enables the ultimately driven member 222

to be rotated at any one of six speeds, and

consequently any one of the six speeds may

~be imparted to the work-carrier -which is

registering therewith. The back gear 226 is
shifted by means of a forked lever 221 hav-
ing a handle by which it may be moved, as
shown 1n ‘Fig. 15. This lever has a concen-

tric portion or edge ¢ with a notch to re-

celve a pin 229 on the lever 224 previously
described. When the pin 229 is in the notch,
both levers are held against movement with
the gear 223 clutched to the . gear 222 and
with the back gears in their inoperative po-
sitions. When the lever 224 is lifted to un-

“clutch the gear 225 from the gear 2292, the

lever 221 ‘may be shifted to throw the back
gears Into action and the concentric surface
¢ on the lever 221 holds up the lever 224 to
prevent the gears 223 and 222 from becom-

ing clutched. Thus the two levers 224 and |
221 are interlocking, each at certain times

preventing the operation of the other.

The 1ntermediate shafts 162 in the carrier-
heads and the transmission-shafts 212 in the
driving heads all are equidistant from the
axis about which their respective heads are
adapted to swing, and the driving-heads are
unequally spaceg apart, as shown in Fig. 7,
1n the same manner that the tool-carriers
are unequally spaced. Consequently, when

the work-carriers are moved into position

where the pieces of work carried thereby are
in potential working relation to the tools,

the axes of the shafts 162 are substantially-
coincident with the axes of the shafts 212.
In one sense, it/ magr, be stated that the driv-

ing heads are fixed, and that the work-car-
riers are moved relatively thereto. This is

“true while the work-carriers are being moved

from station to station, but, after they have
reached their stations, the work-carriers: are
connected to the driving members of the

driving heads and then the driving heads

may be moved with the work-carriers, as
they are laterally adjusted or as they receive
their cross-feeding movements. The lateral
movement of each of the driving-heads is
therefore somewhat limited, but their move-

ment is controlled by the same cams which |

govern or effect the cross-feeding movement
of the cam-carriers. To this end, there is

secured to the lower p_ortion_ of each of the’

rack-shafts 196, to which the bell-crank arms

199 are pinned, arms or levers 230, as shown

in Figs. 4 and 7. Each of these arms carries
upon 1its end a roll 231 which engages an ad-
justable wedge-shaped block 232 attached to
a projecting portion on one of the driving-
heads or gear-boxes. These arms 230 serve
as abutments for the driving-heads, just as
the arms 199 serve as abutments for the
carrier-heads, and moveover when each car-

ing driver-head 1is moved simultaneously
therewith to substantially the same extent.

‘Furthermore, the two arms 199 and 230 on

each rocker-shaft 196 serve to effect the reg-
istration of the driving member on the cor-
responding head with the shaft 162 on the
carrier-head, which 1s in position to have its
work-carrier driven by the power-transmit-
ting mechanism in the driving head. _
Convenient means may be utilized to con-

nect. the variable speed - gearing 1n each

driver-head with the work-carrying head
which 1s at its station, and I have shown a

means 1n Figs. 4 and 14 which may be
utilized for this purpose. This device con-

sists of a loosely rotatable pin 2383 which is
transversely mounted in the end of the hub

.1n each of the gears 222. This hub is sepa-

rately designated at 234. The ends of the
pins are flattened and are adapted to engage
lugs 235 on the flat head 236 formed on or

secured to the end of each shaft 162, so that,

75

80

when the parts are in the positions shown in

Figs. 4 and 14, the shaft 162 will be driven
by the driving member or gear 222 on the
shaft 212, . ,

Prior to the simultaneous movement of all
of the work-carrying heads to their next suc-

~cessive stations, 1t-1s desirable that the shafts

162 should be disengaged from the driving
members 222. To this end said shafts 162

90

99

may be moved axially or upwardly against

the tension of the springs 163 previously
described as holding them yieldingly down-

ward. - The releasing movement of said

shafts 162 1s accomplished by the same ring

176 which I previously stated controls the

clutch 175. In each of the work-carrying

heads, there 1s a rock-shaft 237 (see Figs. 12,

13 and 14) journaled in suitable bearings
and having on 1its inner end a finger 238
which extends under the gear 165. On its
outer end, each of the shafts 237 has an arm-
239, the end of which rides upon the ring

176. The arm 239, the shaft 286, and the

finger 238 1n each carrier-head constitute a.
bell-crank, and, as I explained in connection
with the ring 176, that as 1t is rotated it is
also lifted, 1t will be seen that all of the bell-
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115

cranks will be simultaneously rocked to lift

all of the shafts 162 and permit the work-

carrying heads to be swung away from the -

driving - heads. The work - carriers are all

disconnected from their driving mechanisms
at the same time that the clutch 175 is

shifted to cause the .work s ecarriers to be
moved to their rext stations, and the shafts
162 are all held in their raised positions until
the various work-carriers cease movement

120

124

and the ring 176 is permitted to drop by the
trip latch 186 (Fig. 33) riding off the end of

the cam 185. As it is sometimes desirable
to disengage a work-carrier from its driving

rier-head is moved transversely by one of | mechanism while the others remain engaged,

130



912,676

the éﬁd of each of the arms 239 is extended | hoods of

. to form a handle 240 (see Fig. 13), to which

10

15

the operator may gain access through a con-
venient aperture in the -cylindrical wall of
the bed. - The thrust of the gearing in trans-
mitting power through the heads 1s sufficient
to return them to the same relative initial
positions as soon as the work-carriers are
disengaged from the heads, so that the work-
carriers may always register with their driv-
ing mechanisms when they are moved into
potential working relation to the tools, since
the several abutments serve to bring the
work-carriers and their driving mechanisms
into proper alinement or registration.
Forming tool—-In addition to the tools

‘on the tool-spindles or tool-carriers, I may

20

of course use other tools which are mounted |

in .other ways; for instance, in Figs. 17, 19,

20, 21 and 22 I have illustrated how a form- |

ing tool may be Tocated at the same station

as the drill. T have selected a forming tool

25

as one of many tools which may be used and
have no intention of limiting myself to its
use. The tool 1itself 1s indicated at 241 and

1ts shank 15 adjustably aflixed to a slide 249

30

mounted to travel in gibbed ways in a
hracket 243 formed on or secured to the bed
and projecting radially outward therefrom.

Journaled in the bracket is a shaft 244 hav-

ing a gear-segment 245 intermeshing with a

~ toothed rack 246 formed on the slide 242.
.To the upper end of the shaft is secured an

39

arm 247, bearing on its end a roll-248 which
may be engaged by a shoulder or edge 219

on one of the cams attached to the flange

410

140 of the cam-carrier 80, (see Figs. 6 and
- 24).

By means of the cam edge 219, the
arm 248 1s moved to feed the tool towards

the work, a spring. 231 being employed to
‘move 1t 1n the other direction. Any other

convenient means for effecting the operation

45
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of the supplemmental tool may be used in lien
of that illustrated and described.

It 15 unnecessary to describe in detail the
operation of the machine, more than to state
that the work-carriers are successively and

simultancously advanced from station to

station, where the pieces of work are acted
upon by the tocls m the tool carrier, since 1
have already set forth fully the manner in
which the work-carriers are connected to
and disconnected from the driving-heads, in

which the bell-crank abutinents for the car- |

riers are controlled by cams on the eam-car-

rier, and the rigid auxiliary abutments are

aised and lowered by the ring which con-

~ trols the mechanism for advancing the work-

60
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carriers, and in which variable speeds are

imparted to the cam-carrier.
Wwo separate sets of abutments for the

work-carrers have been described, both ad-:
justable, but only one set movable by power §. . + h
~to 1mpart a cross feeding movement to the | carrier, a rotatable work-carrier, power:

| transmitting mechanism, means for permit- 130

work. Both sets of abutments engage the

|

|

A8

the carriers substantially in line

with the thrust of the tool on the work, so

thai the hoods serve two purposes, since
they not only protect the parts of the ma-
chine from flying chips and oil, but also pro-
vide mgid members which extend from the
work-carrier heads into the transverse planes
ot the work where they may be engaged by
the abutments as described so as to relieve

- the bearings for the heads from heavy

thrusts or strains. .
Having thus explained the nature of my
said 1nvention, ang described a way of con-
structing and using the same, although with-
out attempting to set forth all of the forms
1n which it may be made, or all of the modes
of 1ts use, I declare that what I claim is:
- 1. In a metal-working machine, a tool-
carrier, a rotatable work-carrier, means for
pivotally mounting said work-carrier on -an
axis parallel to its axis of rotation, means
for moving said work-carrier about said axis

70

75.

80

89

at one speed to bring it in potential working

relation to the tool, and mechanism whereby

sald work-carrier may be moved bodily
transversely about said axis at a different
speed when In potential working relation to
the tool.

2. In a metal-working ‘machine, a tool-
carrier, a rotatable work-carrier, a head in
which said work-carrier is mounted, means
for pivoting said head on an axis substan-

tially parallel to the axis of said work-car-

rier, means by which cross-feeds or adjust-
ments may be obtained by laterally moving
the said head about its axis, and separate

means by which said head may be moved
about said axis to bring the work in position
to be operated upon by said tool. '
3. In a metal-working machine, a longi-
tudinally movable tool-carrier, a rotatable
work-carrier, a head in-which said work-
carrier is mounted, means for pivoting said
head upon an axis substantially parallel to
the axis of the work-carrier so as to oscil-
late about said pivot, means for longitudi-
nally feeding the tool-carrier for securing
length-feeds, and means for oscillating said
head about its pivot when it is in potential
working position for securing cross-feeds.
4. In a metal-working machine, a tool-
carrier, a rotatable work-carrier, 2 head in
which said carrier is mounted, means for
prvoting said head upon an axis substan-
tially parallel to the axis -of the work-car-
rier so that said carrier may be oscillated
towards and from the tool-carrier, and an

90
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abutment for Iimiting the movement of the

head and resisting the thrust of the tool on

i the work, said abutment being movable to

effect a cross-feed of the head and work-
cnrrier. |
5. In a metal-working machine, a tool-
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ting said work-cariier to move laterally rela- 1 talities for moving the tool-carrier longitu-

tively to the tool-carrier and the power-
transmitting mechanism to bring it into co-
‘operative relation to the power-transmitting
5 mechanism and into working relation to the
tool, and means for detachably connecting

said work-carrier and the power-transmit-

ting mechanism. o

6. In a metal-working machine, a tool-

10 carrier, a work-carrier head, a rotatable
work-carrier thereon, a driving head, power-
transmitting mechanism therein for actuat-
ing said work-carrier, said heads being inde-
pendently movable transversely one with

15 relation to the other, and abutments for de-
 termining the positions of said heads with:

respect to the tool-carrier.

7. In a metal-working machine, a work-
carrier head, a rotatable work-carrier there-
20 on, a driving head, power -transmitting
mechanism therein for actuating the work-
carrier, said heads being separable and 1n-
dependently movable, and means for moving
sald heads. transversely. - o
25 8. In a metal-working machine, a work-
~ carrier head, a rotatable work-carrier there-
on, a plurality -of driving heads, power-
transmitting mechanism, therein for actu-
- ating said work-carrier, said work-carrier
30 head and said driving heads being separable
‘and independently movable, and means for
moving the work-carrier head and either of
said driving heads transversely relatively

to effect a cross-feed of the work. - -
35 9. In a metal-working machine, a tool-
carrier, a work-carrier head, a rotatable

work-carrier thereon, a driving head, power-

transmitting mechanism therein for actu-

ating said work-carrier, said heads being |

40 1ndependently movable about a common
axis, whereby said work-carrier may be

moved into and out of operative relation to.

salid driving head, and mechanism for mov-
ing said heads in untson about said axis.

45 10. In a metal-working machine, a tool- .
carrier, a work-carrier head, a rotatable

work-carrier-thereon, a driving head, power-
transmitting mechanism therein for actu-
ating said work-carrier, said heads being
50 independently movable, power -actuate
means for moving said work-carrier” head
transversely with respect to the driving
head to bring it into operative relation to

sald driving head, and power -actuated
556 means for moving sald heads transversely

1in unison to effect a cross-feed of the work. -
11. In a metal-working machine, a tool-
carrier, a work - carrier head, a rotatable
work-carrier thereon, a driving head, power-

60 transmitting mechanism therein for actu-
ating sald work-carrier, said heads being
independently movable so that said heads
may be moved into and out of operative re-

dinally and for moving said heads trans-
versely to obtain length and cross feeds of
the tool and work. - | o

12. In. a ;Eetal-working machine,. a tool-

carrier, a work-carrier head, a rotatable
work-carrier thereon, a driving head, power-

transmitting mechanism contained therein

for actuating said work-carrier, said”heads
being independently movable, a device for
connecting said power-transmitting mech-

anism with said work - carrier, means for

moving said work*carrier head inte and out
of cotperative relation to the driving-head,

‘means for operating said-connecting device
to connect - or disconnect said power-trans-

mitting-mechanisim to and from said work-

5
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cairier, and means for moving sald heads

laterally in unison relatively to the tool
carrier. . - o
13. In a metal-working machine, .a plu-
rality of independent work-carrier-driving
mechanisms, a plurality of tool-carriers cor-

| responding thereto, a work-carrier, means
for moving 'said work-carrier into registra-

tion with each of the driving-mechanisms
and the corresponding tool - carrier, and a

85
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plurality of abutments or stops for said
work - carrier to determine its relation to

each tool-carrier. | . ; .
14. In a metal-working machine, a plu-

responding thereto, a work-carrier, means

for moving said work-carrier.into registra-
‘tion with each of the driving-mechanisms
and the corresponding tool-carrier, and -

means for laterally moving said work-car-
rier, and the driving mechanism with which
it registers, relatiwﬁy to the tool-carrier.
15. In a metal-working machine, a plu-
rality of tool-carriers and a plurality of

work-carrier-driving mechanisms disposed

equidistant from a common axis, a work-

95

‘rality of independent work-carrier-driving
mechanisms, a plurality of tool-carriers cor-

100

105

carrier movable about said axis to register

successively with the driving-mechanisms
and the corresponding tool-carriers, and
means ifor moving said work-carrier about

said axis to secure a cross-feed.

16. In a metal - working machine, a plu-

rality of tool-carriers and a plurality of

work-carrvier-driving mechanisms disposed

equidistant from a common axis, a work-

carrier movable about said axis to register
suceessively with the driving - mechanisms

‘and the corresponding tool-carriers, means

for longitudinally feeding each of the tool-

carriers, and means for transversely feeding

said work-carrier about said axis relatively
to the tool-carrier with which 1t 1s regis-

tering. . |

17. In a metal - working} 'maéh.ine,_ a plu-

rality of tool-carriers and a plurality of

lation to the tool-carriers, and instrumen- | work-carrier-driving mechanisms disposed
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-~

equidistant from a common axis, a -work-
carrier movable about said axis to register

“successively with the driving-mechanisms

and the corresponding tool- carriers, and

ineans for transversely moving said work-
carrier and the driving-mechanism with

- which it registers about said axis.

10

15

18::In a metal - working machine, a plu-
rality of tool-carriers and a plurality of
work-carrier-driving mechanisms disposed

“equidistant from a common axis, a work-

carrier movable about said axis to register
successively with the driving -mechanisms
and the corresponding tool-carriers, means
for moving said work-carrier to register suc-
cessively with the driving-mechanisms, and

~ a plurality of abutments, one to each tool-

20

3 - - * i
carrier, disposed about said axis to engage
sald work-carrier. -

-'19. In a metal - working machine, a ro-

- tatable work-carrier revoluble about an axis,
~a series of separate driving-mechanisms dis-

25

30

35

40

posed about said axis and each adapted .to

drive said work -carrier when it registers

therewith, each driving-mechanism compris-

~1ng varlable speed-gearing and a containing

“head, and a common driving shaft for the

variable speed - gearings disposed with its
aXx1s coincident with the axis first mentioned.

20. In a metal - working machine, a plu-
rality of tool-carriers, a rotatable work-car-
rier revoluble about an axis, a series of sep-
arate driving - mechanisms disposed about
sald axis and each adapted to drive said
work - carrier when it registers therewith,
each driving-mechanism comprising a con-
taining head movable to a Imited extent
about said axis with said wouk-carrier.

21. In a metal - workine machine, -a ro-

tatable work-carrier revaluble about an axis,

a series of separate driving-mechanisms dis-

 posed about said axis and each adapted to

45

drive the said work-carrier when it registers

therewith, each driving-mechanism compris-

ing a containing head, means for revo]ving

sald work-carrier successively into registra-:

~tion with said driving - mechanisms, and
“cluteh  members and means for operating

- 50

them to connect said work - carrier to and
disconnect it from each of said driving-

‘mechanisms.

60

22. In a metal-working machine, a series
of unequally spaced tool-carriers arranged
equidistant from a common center, and Iat-

55 erally“and independently movable rotatable

work-carriers revoluble about said center to
register successively with said tool-carriers.
- 23, In a metal - working machine, a8 plu-

ality of separate driving-mechanisms hav-

ing their work - carrier - driving members
equidistant from a common center but un-

equally spaced therearound, a plurality of

similarly disposed tool- carriers, laterally
and independently movable rotatable work-

4

3

|

"

1O

carriers revoluble about said cenfer into

registration with each of said driving-mem-
bers, and mechanisin for revolving said
work-carriers about said center.

24. In a metal - working machine, a plu-
rality of unequally space?l tool-carriers ar-
ranged equidistant from a common center, «
plurality of laterally and independently
movable work - carriers movable about said

center to register successively with said tool- -

arriers, and mechanism for yieldingly mov-
ing said work-carriers about said center,
- 25. In a metal - working machine, a plu-
rality of unequally spaced tool-carriers ar-
ranged equidistant from a common center, a
plurality - of laterally and independently
movable work - carriers movable about said
center to register successively with said tool
carriers, mechanism for yieldingly moving
said work - carriers about said center, and
stops or abutments so related to the tool-
carriers as to cause the registration of the
work-carriers therewith. - . '
26. In a metal - working machine, a plu-
rality of ‘separate driving-mechanisms hav-

ing their work - carrier - driving members

equidistant from a common center but un-
equally spaced thercaround, a plurality of
similarly disposed ™ tool - carriers, laterally
and independently movable rotatable work-
carriers revoluble about sald center into
registration with each of said driving-mem-
bers, friction mechanism for revolving said
work - carriers through ares of different
lengths, and abutments to stop the revolu-
tion of said work-carriers. |

27. In a metal-working machine, a plu-
rality-of unequally spaced tool-carriers equi-
distant from a common center, and a plu-
rality of laterally and independently mov-
able rotatable work-carriers hung upon a
common pivot simultaneously revoluble to
cause each work-carrier to register succes-
sively with said ‘tool-carriers. _

28. In a metal-working machine, a plu-
rality of tool-carriers disposed about a
common center, and a plurality of rotary
work-carriers revoluble about said center, one

65

70

70

80

85

90
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100

105

110

of the work-carriers being ‘bodily movable

laterally independently of the other work-
carriers. ' -
29. In a metal-working machine, a plu-

rality of tool-carriers, a plurality of inde-

pendent heads movable about a common
center, and a rotary work-carrier supported
by each head, each head being transversely
movable 1mdependently of the dgther heads.
30. In.a metal-working machine, a plu-

rality .of tool-carriers, a plurality of heads.
| adapted to register successively with said

tool-carriers, a rotary work-carrier on each
head, means for mounting said heads inde-

pendently whereby each one may be moved
independently of all of the others, and

115

120
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porting

1S

means for automatically moving said heads |
' | work carriers about said axis to present

relatively to each other. |

31. In a metal-working machine, a set of
tool-carriers, a set of rotatable work-car-
riers, movable about an axis to register with

‘the tool carriers, means for independently

supporting the work carriers to render them
movable transversely independently of each
other, and means for simultaneously mov-
ing the work carriers about said axis to

present them successively to the tool car-.

riers. _ .

32. In a metal-working machine, a set of
tcol-carriers, a set of rotatable work-car-
riers, the carriers of one set being movable
about an axis to register with the carriers
of the other set, mefns for independently
supporting the carriers of said movable set
to render them movable transversely inde-
pendently of each other, means for simul-
taneously moving the carriers of said set
about saild axis to present them successively

to the carriers of the other set, and means.

for moving one or more of said independ-
ently movable ‘carriers transversely rela-

‘tively to the corresponding carriers of the

-

other set. | ~

33. In a metal-working machine, a set o
tool-carriers, a set of rotatable work-car-
riers, the carriers of one set being movable

about an axis to register successively with
the carriers of the other set, means for sup-.

porting the carriers of said movable set inde-
pendently to render them movable trans-
versely independently of each other, means

for sumultanecously moving the carriers of

said set about said axis to present them suc-
cessively to the carriers of the other set,
means for moving one or more of said inde-
pendently movable carriers relatively to the
corresponding carriers of the other set, and
means for feeding the carriers of one set
longitudinally independently of each other,
whereby both length-feeds and cross-feeds
are obtained. ' -

"~ 34. In a metal-working machine, a set of
tool-carriers, a set of rotatable work-car-

‘riers, the carriers of one set being movable

about an axis to register successively with
the carriers of the other set, means for sup-
X the carriers of one set independ-
ently to render them movable transversely
independently of each other, means for si-
multaneously moving the carriers of one set

about said axis to present them successively

to the carriers of the other set, and an inde-
pendent abutment for each of the independ-

ently movable carriers.

35. In a metal-working machine, a set of
tool-carriers, a set -of rotatable work-car-
riers, the said work carriers being movable
about an axis to register successively with

‘the tool carriers, means for supporting the

work carriers independently to render them

912,676

other, means for simultaneously moving the

them successively to the tool carriers, means
for moving one or more of said independ-
ently movable work carriers relatively to

| the corresponding tool carriers independ-
entlv of each other, whereby cross-feeds of

the tools and the pieces of work are ob-
tained, and means for feeding the tool car-
riers. S -
36. In a metal-working machine, a plu-
rality of tool carriers, a plurality of inde-
pendently movable rotary work - carriers,
means for bodily moving said carviers si-
multaneously about a center, and abutments
for positioning said carriers at any prede-
termineéd positions. o

- 37. In a metal-working machine, a plural-
ity of tool-carriers, a plurality of work-car-

riers adapted. to register successively with
the several tool-carriers, a cam-carrier, a plu-
rality of cams thereon for feeding said tool-

| carriers independently of each other, and

mechanism for oscillating said cam-carrier.
38. In a metal-working machine, a plural-
ity of tool-carriers, a plurality of independ-
ently mounted work-carriers adapted to reg-
ister .successively with the tool-carriers, a
cam - carrier, cams thereon for moving the
tool - carriers - independently of each other,
cams on said cam-carrier for transversely

70

75

80

85

095

moving said work-carriers independently of

carriers to the suceessive tool-carriers.
- 39.-In a metal-working machine, a set of
tool-carriers, a set of work-carriers, the car-

cach other, and means for moving the work- |

100

riers of one set being transversely movable

independently of each other, means for mov-

ing the carriers of one set successively into
registration with the carriers of the other
set, and abutments for,the independently

movable carriers, and means for adjusting

said abutments independently. |
40. In a metal-working machine, a set of

tool-carriers, a set of work-carriers, the car-
riers of one set being transversely movable
independently of each other, means for mov-
ing the carriers of one set into registration
with the carriers of the other set, and abut-
ment members movable into the paths of the
independently movable carriers for the pur-
pose set forth. | O

41. In a multi-spindle metal-working ma-

chine, a plurality of tool-carriers and a plu-
rality of work-carriers arranged successively

to register with each other, one set of carriers
being transversely movable 1ndependently

of each other, and a plurality of independ-

ently adjustable stop means for each register-
ing position adapted to correct the registra-
tion of each of the carriers in each position.

42. In a metal-working machine, a plural-
ity of carriers which are movable trans-
versely with reference to each other, means

movable transversely independently of each | for moving said carriers transversely to-suc-
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~ cessive stations, and means for stopping said ! for moving the carriers of .one set to register

carriers at said several stations, comprising a
set of stop faces on the carriers and a set of
stop faces at the stations, one set of sard
5 stop faces consisting of groups, so arranged
that each carrier will be accurately posi-

~ tioned at a station by one stop face.of one ;

of the groups. -

43. In a metal-working machine, a plural-
ity of carriers. which are movable trans-
versely with reference to each other, means
for moving sald carriers transversely to suc-
- cessive stations, means for stopping said car-
riers at said several stations, comprising a
set of stop faces on the carriers and a set of
stop faces at the stations, one set of said
stop faces consisting of groups, so arranged

10

that each carrier will be accurately posi-

tioned at a station by one stop face of one
of the groups, and means for permitting the
adjustment of each stop face of each group.

44. In a metal-working machine, a set of

20

‘tool-carriers, a set of work-carriers, the car- |

riers of one set being transversely movable
independently of each other, means for mov-
mg the carriers of one set successively into
registration with the carriers of the other
set, iIndependent abutments for the independ-
ently movable carriers, said abutments com-
prising shafts, arms fixed on said shafts

29

30

- adapted to project into the paths of said last- -

mentioned carriers, arms fixed on said shafts

and adapted to be actuated, and mechanism
- for actuating said last-mentioned arms.
'35 45, In a metal - working machine, a tool-
carrier, a work-carrier, means for moving
the work-carrier transversely to position 1t
with respect to the tool-carrier, an abutment
which limits the movement of the work-car-
rier and resists the thrust of the tool against
the work, and means for moving the abut-
ment to control the cross-feed of the work-
- carrier. o ) ..

46. In a métal-working machine, a plural-
1ty of fixed tool carriers, a plurality of inde-
pendently movable work-carriers, means for
moving sald work-carriers in one direction
to register with the tool-carriers successively,
a plurality of independent abutments to
50 limit the movement of the work-carriers, and

- means for actuating said abutments to feed

‘sald work-carriers. - |

47. In a metal-working machine, a plural-
1ty of tool-carriers, a movable abutment ar-
55 ranged near each tool carrier, a plurality of
- independently movable work-carriers, means
- for moving each work-carrier into engage-
-ment with said abutments successively so as
to substantially register with the several
60 tool-carriers, and means for imparting inde-
- pendent movements to the abutments to feed
‘said work-carriers transversely to the tool-

- carriers, | o -

40

45

' 48. In a metal-working machine, a set of.
65 tool-carriers, a set of work-carriers, means |

et it il

with the carriers of the other set, and heads

L7

in which said work-carriers are mounted,

each head having a hood, substantially as
set forth. | |
49. In a metal-working machine, a work-

carrier-head, comprising a casing, a spindle

journaled 1n sald casing, and having 1ts
end projecting through the end thereof, a
chuck on the said projecting end ‘of the
spindle, and a hood on said head partially
iclosing said chuck. |
50; In a meal-working mdichine, a work.

70

79

carrier-head, comprising a casing, a spindle

jourpaied 1n said casing, a chuck on the
spmdle, and lugs or projections extending
laterally from-said casing by. which it ma
be pivoted to move about an axis. '
51. In a metal-working machine, a work-
carrying spindle, a head or support in which
it its journaled, means for supporting said
head to permit 1t to be moved transversely
to said spindle, a cutter for operating on the
work, and an abutment arranged to engage

sald head or support srbstantially in the

lines of the thrust of the cutter on the work
to resist said thrust. ]

- 52. In a metal-working machine, a work-
carrying spindle, a head or support in which
1t 1s journaled, means for pivoting said head

on an axis parallel to said spindle, a cutter
on one side of the plane of said axis and an

abutment on the other side of said plane,
sald abutment being located substantially
in line with the thrust of the cutter on the
work. |

53. In a metal-working machine, a tool,
a work-carrying spindle, a head or support
in which said spindle i1s journaled, a hood
projecting from the head beyond the work-
carrying end of the spindle, and an abutment

for engaging the projecting portion of said

hood. | SR

54. In a metal-working machine, a tool,
a work-carrying spindle, a head or support
in which said spindle is journaled, a hood

~projecting from the head beyond the work-

carrying end of the spindle, an abutment

for engaging the projecting portion of ‘said
hood, and means for moving said abutment
into and out of active position.

55. In a metal-working machine, a tool, a
work-carrying spindle, a head or support 1n
which said spindle is journaled, a hood pro-
jecting from the head beyond the work-
carrying end of the spindle, an adjustable
projectiom on sald hood, and an abutment

| for engaging said projection.

56. In a metal-working machine, a plu-
rality of tools, a plurality of independent
heads, a rotary work-carrier journaled In
each head, a plurality of separate abutments
for said heads, and means for moving said

abutments into.and out of the paths of said.

heads.
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“each head a plurality

5. In a metal-wor]ﬂng machme a plu-

: rality of tools, a plurality of mdependent

work-carrier journaled in
of separate abutments
for said heads, and a plurality of adjustable

heads, a rotary

engaging members on each head equal in.

number to said abutments, said abutments

- and members belng arranged so that no two

10

20

- heads, a rotary work-carrier journaled in |

. each head, a plurality
‘ments for said heads arranged. in different

abutments engage the same or correspondmg
members on said heads.

58. In"a metal-working machine, a plu-
rality of tools, a plurality of mdependent
heads, a rotary work-carrier journaled in

planes, and a plurality of independently

adjustable members on said heads arranged
in said planes.

59. In a metal _Workmg machme, a plu-
rality of tools, a plurality of mdependent.

each head a plurality of separate abutments
for sald heads, means for pwotmg said abut-

9172,676 '

of separate abut-

ments, and means for swmgmg said abut- -

ments about their pivots into and out of the
paths of movement of said heads.

925

60. In a metal-working machme, a Work- |

‘carrier, & tool-carrier, a - cam for moving

one of said edrriers, and means for support.
ing sald cam at a distance from its center,

a driver, and distributing gearing actuated
by said driver for imparting power to: S‘tld_
| cam at separate points.

30

- 61, In a metal-working machme, a work-

carmer a tool - carrier, a cam - carrier for
a support for said cam-carrier, distributing

tuating said distributing shafts.
In testimony whereof 1 have aﬁxed my

blgnature, n presence of two witnesses.

JAMES HARTNESS T

Wltneqses

Marcus B. May,
J W BENNETT -

moving one of the’ ﬁrst-mentloned carriers, .

shafts and gears to 1mpart power to the cam- ;

- carrier at sepa,rate points, and means for ac- *
i '40 |
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