Nov. 25, 1924 1,516,984

J. i.. PERKINS ET AL

INDEX

Original Filed Feb. 13, 1922 4 Sheets-Sheel 1

IR FiGl
8l &
! 79
]
‘F ¢ }E ZIANYL
5 11
/Z/ N o © ‘732 \
5 16
6 s / 5 /2
73
% _
7~ | @) lle @ 241~
7 f/4 \ @\ #
. \ 7 }
| - o/ V: N0 7
' 68 7
J L'@Lr Y/ 47
i N
7 ' #
L |az S/
85 /17 NI 7
| A
|
.
w7

% L. fehe ,/»«& %{NV&'NTOR.

Alat 2. 2lteanl a2l FopiC,

Wﬁm ATTORNEY.



Nov. 25, 1924. : 1,516,984
J. L. PERKINS ET AL

INDEX

Original Filed Feb. 13, 1922 4 Sheots-Sheet 2

FiG A

3 &3
5 &4
© O = .
o
2|+
R 7f Py A o
 gellinded AR ° H_\ /BN 1 ¢
67 ==ty 2 T8 7 sunil
87 - 76,107, 74 479 4 P A 77
WA Hells1 g 7 AR
P 0 Y 0] S
& [\H =44 93 WJ 0
= d A y
w7 z-ﬂ/ /
Ol 2 0
77 62 7/ 7 ( L ———f37 )
23 G2 [ 1[ 7 gj
- i ) > il 3
) 72 57 — :
V712 27 /
/ﬁ V2 L
O -0

Wg :‘QJ“Z‘W o ,‘a’a/, “ INVENTOR.
#ulﬁm.ge‘g:,{;(.l . ’

Frat Q. Cxe,

"ATTORNEY.




1094, 1,516,984
4. L. PERKINS ET AL

4
(%
&
[x%]
wm

INDEX

griginal Filed Feb. 13, 1922 4 Sheets-Sheet 3

. 'r/" — ‘_.; ‘x\ g

v R
I N
Tl N
// /f RN
7 7
4 IS

i\

7 Z
7
0 £
o
DL
|
J? e
2 IR )
77 4/ = N/
4 33
Z % E_\ t N
” a5 N
N £ o 25 )y j/ %
7

}‘L‘; é%@* } é"iﬁ? INVENTOR.

’

" ATTORNEY.




Nov. 25, 1924. - 1,516,984
4 J. L. PERKINS ET AL

INDEX

Original Filed Feb. 13, 1922 4 Sheets-Sheet ¢

A3
\
N J

A
N
N7 G
N 7 / Y/
| : 77
hj & -
! Vi 77 v/
o 7646
o A
7 > & /%k e, INVENTOR.

Ny~ Sl T O St o,
[ Acan L. e,

k(3. Lt/ TTORNEY.



Patented Nov. 25, 1924.

UNITED STATES

1,516,984
PATENT OFFICE.

/ .
JULIAN L. PERKINS, OF WEST SPRINGFIELD, AND JOHN OAXLEY, ROBERT A. WILSON,
AND HIRAM D. CROFT, OF SPRINGFIELD, MASSACHUSETTS, ASSIGNORS TO PER-
KINS APPLIANCE COMPANY, OF SPRINGFIELD, MASSACHUSETTS, A CORPORATION

OF MASSACHUSETTS.

INDEX.

Original application filed February 13, 1922, Serial No. 536,160. (Patent No. 1,486,604.) Divided and
this application filed July 9, 1923. Serial No. 650,404. .

o all whom it may concern.:

Be it known that we, JuLian L. Prrrins,
Jorn Oaxrey, Romerr A. WiLsow, and
Hiray D. Crorr, all citizens of the United

5 States of America, said Perrins being a
resident of West Springfield, in the county
of Hampden and State of Massachusetts,
and said Oaxcry, Witson, and Crorr be-
ing residents of Springfield, in said county

10 and State, have jomtly invented a new and
useful Index, of which the following is a
specification.

Our invention relates to improvements in
automatic indexing mechanisms for work

5 holders, and comprises a certain novel
arrangement and combination of indexing
elements carried by removable supporting
means for a work holder in operative posi-

- tion, and means to attach said indexing ele-

20 ments to and detach them from said work
holder, this mechanism being usually em-
ployed in connection with a pair or plurality
of work holders mounted on a turn-table
whereby said work holders can be located

25 alternately in said operative position, all
as hereinafter set forth.

This index is especially well adapted for
a vertical breaching machine, such as that
which forms the subject of Letters Patent

50 of the United States 1ssued March 11, 1924,

No. 1,486,604, of which this application is

a divisional part, although said index is not

limited to machines of that type. -
The primary object of our invention is
to provide comparatively simple means for

.indexing vertical, rotary work holders, and

to provide such means that are applicable
or adaptable for use in connection with work

Liolders which are arranged in pairs or plu-

10 ralities and sequentially moved into opera-
tive position.

Another object is to produce an index of

“

this character which is automatic in action

on the connected work holder, and which
45 can be readily connected with and discon-
nected from either or any work holder,
raised above or out of engagement with the
same, and lowered into engagement there-
with. , '
50 Other objects and advantages will appear
it the course of the following description.
A preferred embodiment of the invention,
-whereby we attain the objects and secure
the advantages of the same, is illustrated in

the accompanying drawings, and we will
proceed to describe the invention with ref-
erence to said drawings, although it is to
be understood that the form, construction,
arrangement, etc. of the parts in various
aspects are not material, and may be modi-
fied without departing from the spirit of
the invention.

In the drawings, in which similar ref-
erence characters designate similar parts
throughout the several views, Figure 1'is an
enlarged, top plan of an index which em-
bodies our invention as aforesaid, showing
the same applied to a broaching machine;
Fig. 2, an enlarged, fragmentary detail of
the broach carrier with the index cam-block
affixed thereto; I'ig. 3, a side or what may be
termed front elevation of said machine and
index, with a part of the frame broken out
to disclose interior elements; Fig. 4, an end
elevation of said machine and index; Fig.
5, an enlarged, vertical section through the
machine and index, with top and bottom
portions ormitted, such section being approxi-
mately in the vertical, longitudinal center
or-work plane of the machine; Fig. 6, a top
plan of the cam slecve; Fig. 7, an enlarged,
top plan of the manually-operated and
pedally-operated lever mechanism with
which the machine is equipped; Fig. 8, an
enlarged, transeverse section through a por-
tion of said machine showing details of said
indexing; Fig. 9, an enlarged, bottom plan
of a portion of the base of the frame of the
machine, showing the pivots and their bear-
ing lugs or certain of the elements in said
manually-operated and pedally-operated
lever mechanism; Fig: 10, a side elevation
of said mechanism as shown in Fig. 7, and,
Fig. 11, an énlarged detail, in top plan, of

, certain of the indexing parts and members.
The cutting or work plane hereinbefore

referred to is on lines y—v in Fig. 1.

- The machine illustrated in the aforesaid
application is a double or duplex machine
throughout, and the mechanism on either
side of the transverse center of said machine
forms a complete unit. In the present case
we have shown only one of such units, the
same being the right-hand unit.

It will be desirable, not to say necessary,
to describe briefly the broaching machine to
which our index is applied, and also to de-
scribe quite fully the work-holding elements
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5 on its vertical axis in the carrier 5.

2

with which said index is closely associated,
before describing .the index itself. :

The. frame of the machine comprises a .

base 1, and two uprights 2 mounted on said
base, and connected at the top by a member
3. The uprights 2 extend below the floor
line into & receptacle 4 for waste oil and
chips. The frame also comprises bearing
and other parts of which particular mention
will be made as or when necessary.

For the sake of convenience in describing
the machine, the side illustrated in Fig. 3
will be considered as the front and the oppo-
site side as the rear. »

The machine is provided with a vertical

broach carrier 5 arranged to slide up and

down in contact with the outer edges of
the uprights 2. On the inside of the carrier
5 in the transverse center thereof is 4 rack
6 with which a gear 7 intermeshes. The
gear 7 is driven by a gear 8. Journaled in
the uprights 2 and in suitable bearings with
which said uprights are provided, one above

the other in the order named, are horizon-

tal shafts 9, 10, and 11. Secured on the for-
ward terminal of the shaft 9 is a main driv-
ing gear 12. Secured on the rear terminal
of the shaft 9 is a pinion 13, and such pinion
intermeshes with a gear 14 secured on the
rear terminal of the shaft 10. The gears 8
and 7 are respectively secured to the shafts
10 and 11. Thus means are provided for
reciprocating the rack 6 and the carrier 5.
A broach holder 15 is mounted to oscillgte
e-
cured within the holder 15 in different ra-
dial planes thereof:are pluralities of rough-
ing and . finishing broaches 16 and 17, re-
spectively. . The 'broaches 16 cut on their
down stroke and the broaches 17 cut on their
up stroke. Operatively either the roughing
broaches or the finishing broaches are in
the work pline y—y, the holder 15 being
oscillated between strokes. - '

There are two supporting and carrying-

elements for the work, and provision is
made for transposing the positions of the
same so that either can be operatively
located relative to the holder 15. Before de-
scribing these elements. briefly, attention is
called to an approximately horizontal treadle
18, and to two approximately horizontal

levers 19 and 20. The treadle 18 is pivot-

'60_

ally connected at 21 with a pair of lugs
99 with which the base 1 is provided on the
inside; the lever 19 is pivotally connected
at 23 with a pair of lugs 24 with which said
base is also provided on the inside; and the
lever 20 has its inner end pivotally con-
nected at 25 with a pair of lugs 26 with
which ‘said base is further provided. The
treadle 18 extends outwardly through a slot

. in the outer end of the base, and is pro-

@5

vided at such outer terminal with a foot-
‘piece 27. The outer end of the lever 19

1,516,084

has a ball-joint connection 28 with the inner
end of the treadle 18, and a ball-joint con-
nection 29 is provided between the outer
end of the lever 20 and said treadle adjacent
to the pivot 21 and between said pivot and
said first-named ball-joint connection. The
lever 20 has an inner, forked terminal 30,
and is provided on top adjacent to the pivot
25 with a plate or stirrup 31. ' '

A normally-stationary turn-table 82 is
mounted on the base 1. The turn-table has
a central, vertical shaft 33 which is jour-
naled directly above the stirrup 31 in a

bearing 34 in the base 1, with a ball-bearing '

35 between said stirrup and the bottom of
said shaft. The portion of the shaft 33

that is in the bearing 34 is larger than that

portion of said shaft in which the turn-
table is directly mounted, so that a shoulder
86 is formed on said shaft. Normally the
turn-table rests directly on top of the base,
and the shoulder 36 1s then in the same
plane with said-top. The axis of the shaft
33 is in the work plane of the machine.
Rising from the turn-table 32, on oppo-
site sides of the shaft 83, are two vertical
shafts 37. The shafts 87 have screw-thread-
ed bases with which nuts 88 are connected
to anchor said bases in the turn-table.
Within the axial centers of the aforesaid
bases of the shafts 87 are openings 39. The
opening 39 in either shaft is adapted to re-
ceive the upper terminal of a lock pin 40.
When either shaft 37 is engaged by the
pin 40, such shaft and its companion are
located with their axes in the work plane
y—y. The pin 40 is in position to engage
the inner shaft 87, the same being the shaft
which is a part of the holder for the work

‘actually being operated omn.

The pin 40 is slidingly arranged in a
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hollow member 41 that depends from the - ‘

top of the base 1 in the work plane y—y
and at the left of the bearing 34, said pin
is- provided with a stem 42 that extends
downwardly from the bottomr of the pin
and through the bottoni of the member 41.

The stem 42 has 2 head 43 at the lower end..

A spring 44 is interposed between the bot-
tom of the pin 40 and the bottom of the
main passage in the member 41, and nor-
mally actuates said pin upwardly and re-

tains it in engagement with the shaft 37

above. The fork 30 of the lever 19 engages
the stem 42 above the head 43.
“ In order to rotate the turn-table 32 about
its axis, for the purpose of changing the
relative positions of the work holders, or,
in ‘other words, to interchange the positions
of the shafts 37, it is first necessary to un-
lock said turn-table by withdrawing the
in 40 from the opening 39 in the left-
hand shaft 37, and then. raise said turn-
table on the shoulder 36 from the base 1.
These results are accomplished by placing
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the foot on the part 27 and actuating the
treadle 18 to rock upwardly the connected
terminals of the levers 19 and 20. Since
the connection 28 is farther from the pivot
21 than is the connection 29, and the ful-
crum of the lever 19 is nearer said connec-
tion 28 than is the fulcrum of the lever 20,
the forked terminal 30 of said lever 19
moves more quickly and through a greater
space than does the stirrup 31 which is
on the ‘lever 20 quite near to the inner
fulcrumed terminal of the sume, when the
portion of said -treadle with which said
levers are connected is elevated. Conse-
quently, the first effect of the depression of
the outer terminal of the treadle 18 is to
rock the lever 19 in such a manner as to
carry the fork 30 thereof downwardly and
so. withdraw the pin 40 from engagement
with the shaft 37 above, through the me-
dium of the head 43 and the stem 42, and
against the vesiliency of the spring 44.
And the second effect of the movement im-
parted by the foot to the treadle is to raise
the lever 20 and the stirrup 31. The up-
ward movement of the stirrup 381 is trans-
mitted through the ball-bearing 85 to the
shaft 33, and the latter is elevated and car-
ries up with it the turn-table 82 and all
ot the parts and members supported there-
by. When the turn-table is thus elevated
the same can be rotated on and with the
shaft 338 on the ball-bearing 35.

After the turn-table 32 has been given
by hand a half revolution, the treadle 18
is released, and said turn-table settles down
again by gravity onto the base 1, and at
the same time the spring 44 forces the pin
40 upwardly into the opening 39 intc the
base of the newly-presented shaft 37,

Each shaft 37 is the axis of the work
holder which comprises, besides said shaft,
a base 45, a disk 46, a cam sleeve 47, six

segmenial -spacers or separators 48, the,

same number of friction bars 49, a head 50,
and six rods 51 and nuts 52 therefor, to-
gether with certain other parts and mem-
bers hereinafter mentioned, as illustrated
wore particularly in Fig. 5. A ball-bear-
ing 53 is interposed between the turn-table
32 and.the base 45. The cam sleeve 47 has
a worm-wheel 54 secured to the base there-
of, and said sleeve is shouldered at 55 te
veceive beneath the shoulder the edge of the

opening in the plate 46 provided for the-

passage of that portion of the sleeve which
1s between said shoulder and said worm-
wheel. The worm-wheel 54 operates in a
central opening 56 in the top of the base
45. A worm 57 in the opening 56 inter-
meshes with the worm-wheel 54. The disk
46 rests on the base 45 above the worm-
wheel 54, and the separators 48 and bars

49 rest at their lower ends on said plate.

The head 50 is on top of the cam sleeve

a

47 and the separators 48. The separators
consist in part of radial arms 58, and one
of the rods 51 is located between such arms
of each separator, and there are top and
bottom webs 59 and an intermediate web
60 which connect the arms of each separa-
tor, and through which said rod passes.
The rods also pass through a flanged por-
tion of the cap 50 and the plate 46 to be
tapped into the base 45. The bars 49 are
shidingly arranged, between adjacent sepa-
rators 48, on the plate 46 and under the
head 50. The work, consisting in this case
of a plurality or multiplicity of ring-gear
blanks 61, is passed over the head 50 and
down around the arms 58 and bars 49, with
the bottommost blank resting on a sup-
porting ring 62 that is secured to the pe-
riphery of the disk 46. 'The blanks 61,

‘after being piled or stacked one on top of

the other around the arms 58 and bars
49, are aligned and formed into a hollow
cylinder which is concentric with the work
holder, and {rictionally secured by means
of the cam sleeve 47, after which clamps
63, there being as many of such clamps as
there are rods 51, are placed in position for
the further security of the stack of blanks.

“The worm 57 is mounted on a shaft 64
journaled at both terminals in the base 45,
and has at one end a squared head 65, Figs.

70

75

80

86

20

96

3 and 4, t» receive a wrench (not shown).

Upon revolving the worm 57, through the
medium of the shaft 64, the worm-wheel 54
is rotated with the cam sleeve 47. Formed
on the periphery of the cam sleeve 47 are
cams 66, Fig. 6, one such cam for each fric-
tion bar 49, and such cams are so arranged
on their sleeve that they actuate said bar
outwardly when said sleeve is rotated to the
right, and permit said bars to move inward-
ly when said sleeve is rotated in the oppo-
site direction. The depth of the bars 49 is
sufficient to enable them to be forced hard
against the blanks 61, when said bars are
actuated outwardly by the cams 66, and
firmly to engage said blanks and hold them
secéurely in place, at the same time exactly
aligning and disposing the same concentri-
cally with the sleeve 47 and its shaft 37.
The cams 66 clear the spacers 48.

185

110

116

Fach clamp 63 is an angular member -

adapted to bear with the bottom edge of its
vertical part on the uppermost blank 61,
and with its horizontal part on the flange
of the head 50, said horizontal part being
slotted at 67 to accommodate the upper-
terminal portion of one of the rods 51.
After the blanks 61 have been stacked to
the required height, or until approximately
level with the tops of the separators 48, the
clamps 63 are slipped into place beneath
the nuts 52 on the rods 51, with the depend-
ing parts of said clamps bearing on the
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top of the uppermost blank, and said nuts
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are screwed down tightly onto said clamps,
thus forcing the latter hard against the
blanks. Inasmuch as the rods 51 are screwed
into the base 45, when the nuts 52 are
screwed down tightly, all of the members
through which said rods pass are securely
tied together. The binding force now ex-
erted by the clamps 63 on the blanks 61,
added to the frictional engagement exist-
ing between the bars 49 and said blanks,
canses the latter to be so secured and rigidly
held in place on their supporting members
that any movement of any blank independ-
ent of the holder is rendered impossible.

After the blanks 61 have been cut and
formed ' into gears, they are released so

_that they can be removed from their holder,

by loosening the nuts 52 and removing the
clamps 63, and revolving the worm 57 in
the direction to rotate the worm-wheel 54

to the left. The rotation of the worm-wheel

54 to the left, and the consequent rotation
in the same direction of the cam sleeve 47,
removes the pressure from the Inner edges
of the bars 49 and loosens said bars suffi-
ciently to enable the completed gears to be
lifted off of the holder.

After the blanks 61 have been placed in
position on and secured to their holder, it
is necessary to supply a bearing for the
upper end of the shaft 37 of such holder,
wherefore a horizontal, vertically-movable
yoke 68 is provided. With this yoke is in-
corporated the indexing mechanism for the
holder and its blanks below. Such mech-
anism consists in part of a disk 69 having
an upwardly-estending sleeve 70. The disk
69 and its sleeve are bored to fit the upper
terminal of the shaft 37, and said sleeve is
serew-threaded at the top to receive a nut
71. The disk 69 when in operative position

_rests on the head 50. The central portion

or hub of the yoke 68 is embraced between
the nuts 71 above and a ball-bearing 72
below, which latter is interposed between
the disk 69 and said hub. The disk 69 is,
therefore, free to rotate beneath the hub
of the yoke 68 and on or with the shaft 37.
The above-mentioned parts and members
can be seen to good advantage in Figs. 1
and 5. In the present example the shafts
37 are loosely journaled to enable them to
rotate, and the parts and members mounted
directly on said shafts -are free thereon so
that independent movement between them
and the shafts is possible, but it is obvious
that said shafts might be secured against
rotation in their bearings, or said parts
and members might be secured to said
‘shafts, since the required results in any case

~would be obtained.

" The head 50 has two oppositely-disposed
lugs 78, from which rise two posts or studs
74. The protruding portions of the studs

74 are tapered in part and end in screw-

~

1,516,984

threaded terminals at the top. Tapered
openings, one of which appears at 75 in Fig.
11, are provided in the index disk 69 to re-
ceive the protruding portions of the studs
74. Nuts 76, Figs. 3 and 4, are screwed onto
the studs 74 above the disk 69. It is now
clear that rotary motion imparted to the
disk 69 must.be communicated to the head
50 and rigidly attached parts and members,
including the blanks 61.

Referring more particularly to Figs. 3, 4,

75

and 8, it will be seen that forwardly- and -

rearwardly-extending wings 77 are provided
on the oblique webs at the outer ends of the
uprights 2, and that these wings, together
with gibs 78—78 which are bolted to the
faces of said wings, afford vertical ways or
guides for the inner terminals of the arms
of the yoke 68, such terminals being indj

cated ab 79—79 in Figs. 1 and 8, and there-

appearing also in Fig. 8 vertical, V-shaped
guides 80—80 that fit and slide in corre
sponding grooves in said wings.

The yoke 68 is counterweighted.. Two
cables 81 arve attached at their lower termi-
nals to the arms of the yoke, and counter-
weights 82—82 are attached to the other ter-
minals of said cables, the latter passing over
idlers 83—83 that are loosely mounted on
horizontal studs 84—84 supported at the
proper angles by bearings 85—85 which pro-
ject from the outer faces of the uprights 2,
near the top and adjacent to the right-hand
ends of said uprights. The counterweights
82 enable the yoke 68 to be moved up and
down with the application of comparatively
Tittle power. '

On the inner
front yoke arm 79 that slides between the
front wing 77 and the front gib 78 a verti-
cal rack 86 is provided, and a short, hori-
zontal shaft 87 is journaled in the front-
edge portion of said wing, and has secured
thereon a pinion 88 which intermeshes with
said rack, Figs. 8 and 8, said wing being
recessed to accommodate said pinion.
crank 89 is secured to the front terminal of
the shaft 87, which terminal extends for-
wardly beyond the front wing 7. When
the crank 89 is turned in: one direction, the

_yoke 68 is elevated, through the medium of

the shaft 87, pinion 88, and rack 86, and
when said erank is turned in the opposite
direction said yoke is lowered, through the
same medium as before.

In order to lock the yoke 68 at any .de->

sired elevation, or secure the same against
possible accidental descent, a lock-screw 90

is tapped into the outer face of the front -
gib 78 and arranged to bear with its inner

ferminal against the corresponding face of
the adjacent yoke terminal 79. This lock-
serew 90 is provided with the usual handle.
When the lock-screw is turned inwardly to
pear forcibly against the yoke terminal 79,

face of that portion. of the
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it prevents the yoke from moving down-
wardly, but upon loosening said screw the
yoke may be freely moved in either direc-
tion. The lock-screw 90 appears in Figs.
1, 8,4, and 8. '

After the blanks 61 have been placed in
position on and secured. to their holder, the
yoke 68 with the indexing elements is let
down, by means of the pinion 88 and rack
86, over the upper terminal of the shaft 87
and onto the head 50 of said holder, said
shaft terminal being received in the disk 69
and its sleeve 70." The sleeve 71 is really a
hub of the disk 69 for either shaft 87. It
may be necessary partially to rotate the disk

69 in order to bring the openings 75 in said

disk into line with the studs 74 below, enable
said studs to enter said openings, as the yoke
descends, and permit said disk to come to
rest on the top of the head 50. Two of the
nuts 76 are then screwed onto the studs 74

above the disk 69. After the yoke has been

lowered into operative position, it is secured
by means of the lock-screw 90.

After the blanks 61 have been broached
and converted into gears, the nuts 76 are
taken off, the lock-screw 90 is loosened, and
the yoke 68 with the indexing elements is
raised clear of the holder, upon which said
gears are mounted, into position such as is
indicated by dotted lines in Fig. 8. The
turn-table 82 is then operated to move the
aforesaid holder from beneath the yoke, and
the gears are released and removed from the
holder.

The yoke 68 is in a sense a work-holder
element, and also in a sense an index ele-

~ ment, inasmuch as the offices of said yoke

are to center the upper terminal of either
work-holder shaft, and to carry the index-
ing mechanism exclusive of said yoke itself,

~ the latter with said mechanism being remov-

45

50
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60

able from and replaceable on either work
holder.

The yoke supplements the associated lock-
pin 40 1n preventing the turn-table from ro-
tating. _

Having special reference to Fig. 11, it will
be seen that_there_are therein illustrated a
fragment of the disk 69, which disk is pro-
vided with peripheral lock-teeth 91, and a
fragment of a ring 92 having on its periph-

‘ery ratchet-teeth 93 that are set inwardly a

little from said lock-teeth, a horizontal arm
94 provided on the front edge with teeth 95
that are adapted to intermesh with said first-
named teeth, and a horizontal pawl 96 hav-
ing on the right-hand edge near the free
terminal thereof teeth 97 that are adapted
to engage with said ratchet-teeth. The outer
terminal of the arm 94 is pivotally connected
at 98 with a bearing boss or lug 99 on the
underside of the yoke 68, and said arm is
provided at its inner terminal with a roll
100. The roll 100 is in the path of a cam-

block 101 secured to the carrier 5—see Figs.
1,2, 8, and 11. .

The cam-block 101 is attached to the outer
face of the carrier 5 adjacent to the rear
edge and near the bottom of said carrier, so
that, when the latter ascends and as it ap-
proaches the end of its aupward travel, said
cam-block encounters the roll 100 and
swings the index arm 94 rearwardly on its
pivot 98, against the resiliency of a spring
102 interposed between the rear edge of
said arm and a lug 103 projecting inwardly
from the rear arm of the yoke near the inner
end thereof; and, when said carrier de-
scends and said block passes away .from
said roll, said index arm is actuated for-
wardly on said pivot by said spring. The
teeth 95 are located a short distance from
the pivot 98, and between said teeth and the
roll 100 is a vertical stud 104 which is set
in the top of said arm. The pawl 96 ex-
tends forwardly from the arm 94, and is
provided adjacent to its rear end with a
slot 105 to receive the stud 104. A spring
106 is arranged between the arm 94 and the
pawl 96 in such a manner as to actuate the
latter toward the ring 92 and retain the
teeth 97 in engagement with the ratchet-
teeth 93. The ring 92 is let into an annu-
lar peripheral channel in the top of the
disk 69, and secured therein to said disk.
Two guard rings 107 are attached to the
disk 69 and ring 92 above and below the
lock-teeth 91 and the ratchet-teeth 93, re-
spectively, and extend a short distance be-
yond said teeth to protect the same from
chips and dirt that might otherwise come
into contact with said teeth during the cut-
ting operation of the machine.

Normally the stud 104 is somewhat re-
mote from the rear end of the slot 105, con-
sequently the first effect of the rearward
movement imparted to the arm 94, by the
cam-block 101, is to withdraw the teeth 95
from the lock-teeth 91 and thus unlock the
disk 69. Then the stud 104 encounters the
rear end of the slot 105, and, through the
medium of the pawl 96 with its teeth 97,
which latter engage the ratchet-teeth 93,
causes the disk 69 with the work holder and
work below to be partially rotated on the
axis of said holder. The movement thus
imparted to the disk and work holder is

equal to the distance between two adjacent :

tooth slots cut or to be cut in the blanks 61.
When the arm 94 swings forwardly again,
under the influence of the spring 102, after
being released by the cam-block 101, the
teeth 95 first engage the lock-teeth 91 and
so cause the disk 69 and the work holder
and blanks below to be held against further
rotation on the axis of said holder, and then
the stud 104 is carried forwardly away
from the rear end of the slot 105 and into
contact with the front end of said slot, and
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b2
actuates the pawl 96 forwardly, the pawl
teeth 97 clicking past the ratchet-teeth 93,
until said teeth 97 have made a new engage-

ment iwith said ratchet-teeth in readiness
for the next indexing operation. The slot

© 105 must be of sufficient length to enable
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the teeth 95 to be disengaged entirely from
the lock-teeth 91, at the time the arm 94 is
swung rearwardly.

While the blanks on the holder in the cut-
ting field are being cut, a stack of blanks
is placed on the outermost holder, and se-
cured by means of the cam sleeve 47 and the
clamps 63 and nuts 52 of said holder.

At the end of the gear-cutting operation
performed on the first stack of blanks, the
yoke 68 with attached indexing parts and
members is elevated by means of the crank
89, pinion or gear 88, and rack 86, after first
loosening the lock-screw 90. Then the
treadle 27 is operated to withdraw the lock
pin 40 from engagement with the turn-
table 32, and to raise said turn-table, when
the latter is given a half revolution on its
shaft 83 to remove the newly-formed gears
from the cutting field, and to cafry into
such field the new set or stack of blanks.
The turn-table is now permitted to descend
onto the base 1, and the yoke 68 is actuated
downwardly onto the inner work holder
and the indexing members are connected
with said holder. Finally the nuts 52 and
friction bars 49 are loosened and the clamps
63 removed, and the gears are taken from
the work holder which at this time is the
outermost holder.

The carrier 5 is represented in its high
position in Fig. 4, and in its low position in
Figs. 3 and 5, but this difference in posi-
tions is immaterial so far as the present in-
vention is concerned. ‘

In Figs: 1 and 4 a fragment of a motor

shaft and a pinion are respectively repre-

sented at 108 and 109, said pinion inter-
meshing with the main driving gear 12.

What we claim as our invention, and de-
sire to secure by Letters Patent, is—

1. The combination, in an index, with a
support,. a turn-table mounted on and
adapted to be rotated above said support,
revoluble work holders mounted on said

" turn-table, and means to lock said turn-table
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with either of said work holders in opera-.

tive position, of removable supporting
means for the top of the work holder which
isin operative position, and indexing mecha-
nism carried by said last-named means, for
the holder supported thereby. ,
9. The combination, in an index, with a
support, a turn-table mounted on and adapt-
ed to be rotated above said support, revo-
luble work holders mounted on said turn-
table, and means to lock said turn-table with
either of said work holders in operative po-
sition, of removable supporting means for

1,516,084

the top of the work holder which is in opera- '
tive position, indexing mechanism carried by
said means for the holder supported thereby,
and means to attach said indexing mecha-
nism to and detach it from said last-named
work holder.

3. The combination, in an index, with a
support, a turn-table mounted on and adapt-
ed to be rotated above said support, and re-
voluble work holders mounted on said turn-
table, said turn-table being adapted to lo-~
cate either of said work holders in opera-
tive position, of upright supporting means,
a yoke having its arms slidingly connected
with said supporting means, and adapted to
encage the top of the work holder which
is in operative position, and indexing mecha-
nism. carried by said yoke, and adapted to
be attached to and detached from said last-
named work holder.

4. The combination, in an index, with a
support, a turn-table adapted to be mounted
on and rotated above said support, and rev-
oluble work holders mounted on said turn-
table, said work holders consisting in part o
shafts, of a yoke, supporting means for said
yoke, indexing mechanism carried. by said
yoke, said yoke with said mechanism being
adapted- to fit over the shaft of the work
holder which is in operative position, means
o attach said mechanism to and detach it
from said last-named work holder, and
means to actuate said yoke with said mecha-
nism out of and into engagement with said
last-named work holder. :

5. The combination, in an index, with a
support, a turn-table mounted on and adapt-
ed fo be rotated above said support, and rev-
oluble work holders mounted on said turn-
table, said work holders consisting in part
of shafts, of a yoke provided with indexing
mechanism adapted to engage the shait of
the work holder which is in operative po-
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sition, and to be connected with and discon- .

nected from said holder, supporting and
ouiding means for the arms of said yoke,
one of said arms being provided with a rack,
a shaft journaled in said supporting means,
a pinion secured to said shaft and inter-
meshing with said rack, and a crank also se- .
cured to said shaft.
6. The combination, in an index, with a
work holder consisting in part of a shaft,
and having a head below the upper end of
said shaft, a yoke, indexing mechanism car-
ried by said yoke, and consisting in part
of a disk receivable on said head, inter-
locking means between said head and disk,.
and means to raise said yoke and indexin
mechanism from said head and shaft, ang
to lower said yoke and mechanism onto said
shaft and head, the upper terminal of the
shaft being receivable in the yoke. .

% The combination, in an index, of a
work holder consisting in part of a shaft
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and having a head, the latter being below
the top of said shaft, a yoke, an index disk
below said yoke, and having a- sleeve that
extends into said ycke and is revoluble
therein, interlocking means between said
head and disk, and means to raise and lower
said yoke.

8. The combination, in an index, with a
work holder consisting in part of a shaft,
and having a head, the latter being below
the top of the shaft, and studs set in said
head, of a yoke, an index disk below said
yoke and having a sleeve which extends into
the yoke, said disk and sleeve being ro-
tatable, and said disk having perforations
to receive said studs, and means to raise and
lower said yoke with said disk.

9. The combination, in an index, with a
reciprocating cam-lug, of a supporting
member, a rotatable member carried by said
supporting member, and means for impart-
ing a step-by-step movement to said rota-
table member, said last-named means con-
sisting in part of a member which extends
into the path of said cam-lig.

10. The combination, in an index, with a
reciprocating cam-lug, of a supporting
member, a rotatable disk carried by said
supporting member, and provided with
lock-teeth and ratchet-teeth, an arm pivot-
ally connected with said supporting mem-
ber, and having teeth to engage said lock-
teeth, said arm extending into the path of
said cam-lug, and a pawl pivetally connect-
ed with said arm, and having teeth to en-
gage said ratchet-teeth. :

'11. The combination, in an index, with
a reciprocating cam-lug, of a supporting
member, a rotatable disk carried by said
supporting member, and provided with
lock-teeth and ratchet-teeth, an arm
pivotally connected with said supporting
member, and having teeth to engage said

lock-teeth, said arm extending into the path

of said cam lug, and a pawl pivotally con-
nected with said arm, and having teeth to
engage said ratchet-teeth, the pivotal con-
nection between said arm and pawl being

-of a nature to afford a limited amount of

lost motion between the arm and pawl. -
12. The combination, in an index, with
a supporting member, and a rotatable disk
carried by said supporting member, and
provided with Iock-teeth and ratchet-teeth,

of an arm pivotally connected with said

supporting member, and having teeth to
engage said lock-teeth, a spring arranged

. normally to retain said arm in locking en-

gagement with said disk, a pawl pivotally
connected with said arm, and having teet
to engage said ratchet-teeth, a spring ar-

@

ranged to retain said pawl in engagement
with said disk, and means to actuate said
arm against the resiliency of its spring out

ot locking engagement with said disk and

cause said pawl to actuate said disk.

13. The combination, in an index, with a
supporting member, and.a rotatable disk
carried by said supporting member, and
provided with lock-teeth and ratchet-teeth,
of an arm pivotally connected with said
supporting member, and having teeth to
engage said lock-teeth, a spring arranged
normally to retain said arm in locking en-
gagement with said disk, a pawl pivotall
connected with said arm, and having teet
to engage said ratchet-teeth, the pivotal
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connection between said arm and pawl af-

fording a certain amount of lost motion,
a spring arranged to retain said pawl in
engagement with said disk, and means to
actuate said arm out of locking engage-
ment with said disk and cause said pawl
to actuate said disk. :

14. The combination, in an index, with a
reciprocating cam-lug, of a supporting
member, a rotatable disk carried by said
supporting member, and provided with
lock-teeth and ratchet-teeth, an arm pivotal-
ly connected with said supporting member,
and having teeth to engage said lock-teeth,
a spring adapted normally to retain said
arm in locking engagement with said disk,

"and a spring-pressed pawl pivotally con-

nected ‘with said arm, and having teeth to
engage said ratchet-teeth, the pivotal con-

nection between said arm and pawl af-
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fording a certain amount of lost motion, -

and the arrangement of parts being such
that said cam-lug in its movement in one
direction actuates said arm, against the

resiliency of said spring, out of locking en- .

gagement with said disk, and causes said
pawl to actuate said disk. ’ v
15. The' combination, in an index, with a
supporting member, a rotatable disk carried
by said supporting member, and provided
with lock-teeth and ratchet-teeth, and
guard rings on said disk for said lock- and
ratchet-teeth, of an arm pivotally connected
with said supporting member, and adapted
to engage and release said lock-teeth, a pawl
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pivotally . connected with said arm, and

adapted to engage said ratchet-teeth, and
means to actuate said arm on its pivot.
i JULIAN L. PERKINS.
JOHN OAKLEY. |,
. ROBERT A. WILSON.
.HIRAM D. CROFT.
Witnesses: '
F. A. Cuorrer,
C. C. Wasr.




