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Specification of Letters Patent.

*atented Aug. 22, 1911,
Serial No. 568,126,

To all whom it may concern:

Be it known that we, Epwarp A. Wrrr-
prstaUseNy and Harrson I, Orrexsac,
citizens of the United States, residing at
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in In-
dexing Mechanism, of which the following
is a specification, reference being had therein
to the accompanying drawing.

Our invention refers to lmprovements in
indexing gears for gear cutting machines, or
wherever it is desired to cut any predeter-
mined number of teeth or to make cireum-
ferential divisions up to any practical ex-
tent, as say from 10 to 400 continuously
without excepting any number between.

In gear cutting and other similar ma-
chinery, it is not ordinarily possible to suc-
cessfully cut teeth of any number desired
owing to the limitations of the gears, the
necessity  for substituting or changing
wheels, etc., so that the efficiency of the
machine is limited to certain numbers and
proportions, as is a well known fact with
machinists.

In carrying out owr invention, we employ
a primary and a secondary train of gears.
The primary set of gears is operable to make
any predetermined number of cuts or equiv-
alent operations to one complete revolution
of the blank, within its limitations, without
the assistance of the secondary train. The
secondary train of gears is operable, with
the primary gears to control the normal op-
eration thereof and to accomplish any other
desired number of cuts or equivalent oper-
ations, not possible with the primary train
alone, beyond and supplemental to the nor-
mal range or capacity of the primary train
of gears. In each case the operation of the
positively geared rotating mechanism for
the blank to be cut is controlled through
stop shaft mechanism, operating to release
a friction-driven main shaft during the
shifting period and to lock it against move-
ment during the cufting period. The stop
shaft is provided with a pawl-controlled
abutment. TIts movement is either for a
complete revolution in normal operation of
the primary train of gears alone, the posi-
tion of the pawl being stationary, or for less
than a complete revolution, as controlled by
the secondary train of gears. In the latter
case, the position of the pawl is gradually

changed whereby to effect engagement of
the abutment before the stop shaft has
completed an entire revolution, thus slightly
retarding the travel of the rotating
mechanism for the blank, to insure the de-

sired number of intermediate rotative
movements and  stops.  The particular
desired number of such movements and

corresponding stops is ascertained and se-
cured by and throngh the change speed gear-
ing incorporated in the primary and second-
ary trams.

The invention is illustrated in the accom-
panying drawings, in which:—

Figure 1 is a plan view of the gearing
entire. [ig. 1* is a similar view showing
the friction actuated drive shaft and the
connections therefrom to the blank., Ifig. 2
is a side elevation of the apparatus shown in

Tig. 1. Fig. 3 is a detail sectional view on
the line TIl, II1. of IFig. 1. Ifig. 4 is an

end elevation of the construetion shown in
Fig. 1, enlarged, partly in section on the line
IV. IV. of said figure. Iig. 5 is a vertical
sectional detail view on the line V. V. of Ifig.
4, Tfig. 6 is a vertical sectional view in-
dicated by the line VI. VI. of Iig. 2. Fig,
7 1is a diagrammatic view of the entire appa-
ratus with its parvts in their proper oper-
ative relations.

Both the primary and secondary sets of
gears are actuated primarily from the main
shaft 2. Said shaft 2 is intended to be
driven continuously, except when arrested
by the stop shaft mechanism hereinafter de-
scribed, by any suitable friction mechanism,
as for instance a disk 2* secured to shaft 2
and u co-acting friction disk 2%, continuously
driven by a belt or gearing from any suit-
able prime mover., The friction engagement
between disks 20 and 20 is such that when
the stop shaft mechanism is released, shaft
2 and the connected gearing driven thereby,
will be operative. When the stop shaft
mechanism operates to arrest transmission
of power through either the primary train
of gears or through the primary and sec-
ondary trains of gears, then slippage oceurs
between disks 2 and 2b, until such time as the
stop shaft mechanism operates by release to
effect the free transmission of power to the
blank rotating mechanism, from shaft 2.

The blank B is wmounted on the end of
blank spindle 69 rotatably mounted in bear-
ing 70, said spindle having the terminal 71
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to which the blank B is secured by nut 72,
or by other suitable means. It is intended
that blank B shall be partially rotated to the
desired degree for each tooth cutting oper-
ation of the positively actuated tool or cittter
@ corresponding to each reciprocation of the
tool head A. That is to say, blank B is
rotated partially and periodically during a
single entire revolution, a number of times
equaling the number of teeth, or divisions
between the teeth, to be cut therein. The
tool head A is reciprocated in the direction
of the arrow slowly, whereby to effect the
cutting operation by cutter « through the
blank B, by well known means, and is re-
tracted quickly at the end of the cutting
operation for a new cut. Between the end
of one cutting operation and the commence-
ment of the next, the blank B is to be vo-
tated the desired distance, corresponding to
the diametrical pitch of the tooth.

Ordinarily, in cutting teeth in gears, no
difficulty is encountered for gears of stand-
ard pitch or usual numbers of teeth. How-
ever, between the range of 10 to 400 teeth
to any given circumference, there are many
instances in which the ordinary gears of gear
cutting machines are not capable of being
set to cut some particular other number of
teeth, as for instance 121 teeth. The present
invention contemplates the use of the primary
gearing for cutting teeth within the ordi-
nary range of operations usually performed
by gear cutting machines as at present de-
signed, wherein the changes are made by
change gear mechanism, within the usual
range provided for. Also, the cutting of
intervening numbers of teeth not provided
for by the primary train of gears, by means
of the secondary train of gears, acting on
the stop shaft mechanism, whereby with the
secondary train of gears set to cut any pre-
determined number, of additional teeth, for
instance 1, 2, 3, etc., this may be provided
for by fractionally diminishing the adjust-
ment of the blank through the primary
gears, by the secondary gears, whereby to
secure a corresponding additional number
of partial rotations of the blank, to the de-
sired extent, comprising the whole number
of partial rotations, in a complete revolution
of the blank.

Assuming the shaft 2 to be an intermit-
tently operative shaft, continuously subject
to the friction transmitted by the driving
power of disk 2°, and subject to the peri-
adical stop control of the stop shaft mecha-
nism, and to operate to actuate blank B
through the bevel gears 64, 65, shaft 66,
worm 67 and worm wheel 68 sccured to
spindle 69, transmission through the pri-
mary set of gears from shaft 2 is controlled
as follows: Bevel gear 5 on shaft 2 engaging
bevel gear 6 on shaft 8, transmits rotation
to the particular gear of the coniform group

10, through a key 12, slidinely mounted
centrally of shaft 8, and extending laterally
through a slot therein. (Fig. 8). Key 12
13 mounted in a longitudinally “adjustable
rod 13 having an adjustable extension 14
provided with a series of rack teeth in oper-
ative engagement with the pinion 15. Said
pinion is mounted on a shaft and provided
with a hand wheel or other actuating mecha-
nism, not shown, but whereby the key 12
may be set to transmit motion to the par-
ticular one of gears 10, according to the
speed to be transmitted. All of said gears
10 mesh into a companion series of gears 11,
keyed to shaft 9, so that the particular one
of the gears 10, which is temporarily keyed
to shaft 8 will drive its companion gear 11
and shaft 9. On shaft 9 is secured a coni-
form series of gears 16, any one of which as
desired,- will transmit rotation, through
idler pinion 18 and spline pinion 20, in
shifting arm 19, to spline shaft 17. Said
shifting arm 19, (similar to arm 27 shown
in detail in Fig. 6) is slidably adjustable
along spline shaft 17, whereby to transmit
to it the desired speed depending upon which
particular gear of the group 16 it is inter-
meshed with.

Secured to spline shaft 17 is a pinion 21
intermeshing with pinion 22 of shaft 23
carrying a coniform series of pinion gears
24. Rotation is transmitted from any par-
ticular one of said gears 24 to stop shaft
25 through idler pinion 28 and spline gear
26, mounted in shifting arm 27, shown in
detail in Fig. 6.  Said arm is shifted along
splined stop shaft 25 to the desired posi-
tion, and is locked in place by any suitable
means, as a key ¢, adapted to enter one of
a series of slantingly arranged sockets d,
suitably forming a portion of the framework
of the machine. Such construction is of
well known arrangement, and further de-
scription thereof is not necessary.

Stop shaft 25 constitutes the terminal
member of the primary train of gears just
described, and the amount of free rotation
of said stop shaft, until arrvested, controls
the corresponding extent of rotation of the
blank B through gears 64, 65, during such
time as shaft 2 is permitted to rotate under
the friction drive mechanism 2, 2, until
sald shaft 2 is positively arrested by the
arresting of stop shaft 25. To effect the
arresting of stop shaft 25 at the proper time,
and assuming the desired number of cuts
of blank B to be within the possible range
of the primary gears, it is mnecessary to
assume also that the worm wheel 80, which
1s freely mounted around shaft 25, is nor-
mally stationary. We will therefore as-
sume that shaft 83 carrying worm 392,
(meshing into worm wheel 30) is discon-
nected from the coniform series of ‘gears
84 by withdrawal of the co-acting key, simi-
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lar to key 12 and operable by rack 36 and
pinion 37 in the same manner as described,
as to key 12.

Pivotally mounted on a screw or pin 55
within the shrouded hub of sworm wheel 30,
is a pawl 54, normally pressed Into engag-
ing position by a button 57 on the end of
stem 58 mounted within an upward exten-
sion 59 of housing 31. Button 57 is nor-
mally thrust down by a spring 60 mounted
within the extension 59 and secured by a
tertinal cap 61 as clearly shown. Normal
rotation of stop shaft 25 and its enlarged
hub 29 is in the direction of the arrow ¢
on gaid hub, Fig. 4, when abutment 56 is re-
leased from engagement with pawl 54 To
disengage the pawl, we provide a tapered
lifting pin or button 62 which is pushed up
by the bevel shoulder 63 of a plunger 51,
mounted within the housing of the worm
wheel 30, extending through a front plate
52 thereof and normally thrust outwardly
by a spring 53. Plunger 51 is provided with
a wedge or coniform shaped terminal 50
extending beyond the plate 52.

For the purpose of actuating the above
described releasing mechanism for the pawl,
a sliding block 43 is provided, mounted in
a suitable guide or frame 43, having a con-
necting pin or lnk 44 and connected with
the reciprocating cutter head A Dby a flexi-
ble connection 42, as a chain,  Spring 46
normally retracts sliding block 43 so that
when cutter holder A moves forwardly in
the cutting operation, the block 43 will be
thrust by the spring back to its position
shown in Fig. 1.

Pivotally mounted at 47 in block 43 is a
finger or dog 48 having a bevel terminal,
bearing backwardly against a vear wall -
of block 43 in its forward movement and
adapted to bear against the tapering termi-
nal 50 of phlmger 5. After the culting
operation, during which the blank B re-
nains stationary the cutter head A is re-
ciprocated backwardly for a new opera-
tion (by means not shown) and during such
veverse reciprocation and before the next
cutting operation commences, the blank I3
is rotated the desired extent for the next
tooth. Backward movement of block 43
and its key 48, depresses plunger 51 back-
wardly, whereby pawl 54 is thrown up-
wardly from engagement with shoulder 56, to
effect disconnection of the worm wheel 30 and
stop shaft 25. When the stop shaft is thus
released, main shaft 2 is likewise immedi-
ately released, whereupon the friction drive
mechanism will immediately transmit power
through bevels 64, 65, and shaft 66 and
worm gearing 67, 68, to the blank spindle
69, the extent of movement depending upon
the rotation of stop shaft 25. Assuming the
secondary train of gears to be inoperative,
as stated, pawl 54 Deing but momentarily

3

lifted and plunger 51 being thrust out-
wardly by its spring immediately after dog
48 has passed beyond it, pawl 54 will then
be held downwardly by spring 60 and but-
ton 57, and will avrest shoulder 56 at the
termination of one complete revolution of
the stop shaft. This operation will conlinue
for each reciprocation of the cutter holder A.

The secondary train of gears is driven
from main shaft 2 by bevel gears 3, 4, shaft
7, bevel gears 38, 39, aud coniform series of
gears 41 on shaflt 10. .\ corresponding coni-
form series of gears 34 is loosely mounted
on shaft 53 and any particular one of said
gears is keyed to the shaft by a key similar
to key 12 and actuated by the rack 36 and
pinion 37 for such purpose. The rack also
has a suflicient range of movement oul-
wardly to entirely disconneet all of the said
gears B4 from shaft 33 when the secondary
train is not needed.  When however, it s
desired to supplement or modify the control
of the stop shaft 25 by the secondary train,
that particulay wheel 34 which will give the
desived extent of movement is keyed to shaft
33, Upon release of pawl &4, worm 32 will
actuate worm wheel 30, carrying pawl 54
slowly arvound with it in the opposite direc-
tion, as indicated by the arrow o, from that
of stop shatt 25 and its hub 29, whereby to
advance and meet shoulder 56, hefore it has
made an entire revolution.

It will thus be seen that, depending upon
the genring, the rotation of the stop shaft
is redueed to a fraction less than a complete
revolution, thereby reducing the extent of
periodic partial rotation of blank B. Thus,
assuming that the primary gears, without
the assistance of the secondary train, will
effect 120 stop periods of the blank and it is
desived to stop the blank 121 times, this
i be done by causing or effecting the en-
gagement of shoulder 56 by pawl 54 at the
proper moment, {o reduce the amount of
travel of the stop shaft to the desired pro-
portionate degree, to acquire the additional
stop in one complete revolution,

1t will be veadily understood that by shift-
ing the key in shaft 33 to the particular
gear 34, controlling the speed, additional
stops to the desired number for an entire
revolution of the blank may be secured,
within the vange provided for. Tt will also
be understood that suitable charts showing
the proper combination of gears ave pro-
vided for the machinist, whereby to etieet
any desired number of stops of the blank.

Assuming there to he 120 teeth in the
main worm wheel 68, then the proper gears
must be uged on the primary (rain to cause
stop shaft 25 to make 120 stops or turns
while shaft 66 malkes 120 turns.  Now if 60
divisions are wanted, shaft 66 would have
to wake 120 turns while stop shaft 25 makes
60 Lurns, or if 30 divisions are wanted, shalt
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66 would have to make 120 turns while stop
shaft 25 is making 30 turns or stops. This
is accomplished by the shifting lever of pin-
ton 15 and the sliding key 12, in combina-
tion with the changes which can be made
through shifting arms 19 and 27, to effect
the proper combination with the gearing
10, 11. When additional cold numbers of
stops are required, the result is secured
through the change gears 34, 41, in the
manner already described, whereby to effect
the controlling supplemental movement of
worm wheel 30 carrying pawl 54. It may be
stated that worm wheel 30 is timed to cor-
respond with 120 teeth in worm wheel 68 on
the main machine, at a ratio of from 1 to 1
to 5 to 1, as controlled through change speed
gears 34—41. In making say 121 divisions,
the key in gears 34 must be set to cause
worm wheel 30 to turn at a ratio of 1 to 1,
which causes the pawl 54 to travel a frac-
tion of a revolution with wheel 30 to meet
shoulder 56, whereby stop sbaft 25 now
makes less than a full turn to each stop,
or in other words, is retarded enough to
allow stop shaft 25 to make say 121 stops
while shaft 66 turns 120 times.

It will be understood that in the use of
the primary train alone there is no interval
exceeding 5 divisions which cannot be mads
through the primary train, and as the sec-
ondary frain has a capacity or range of
from 1 to 5 supplemental divisions, the limi-
tations of the principal train are thus en-
tirely compensated for, whereby to accom-
plish every possible division from 10 to 400.
It will also be understood that the invention
may be applied, where practicable, to any
circumferential dividing machine.

What we claim is:—

1. Gearing for circumferential dividing
machines comprising a main shaft provided
with friction drive mechanism, means
geared with said shaft for intevmittently ro-
tating a blank, a train of gearing in driving
engagement with the main shaft embodying
change speed mechanism and provided with
a terminal stop shaft, and means controlled
by the intermittent action of a reciprocating
cutter holder for alternately locking and re-
leasing said stop shaft, substantially as set
forth.

2. In gearing for circumferential dividing
machines, the combination of a main driv-
ing shaft, frictional driving means therefor,
means geared with the main shaft for ro-
tating a blank when the main shaft is ac-
tuated by the friction drive mechanism, a
train of change speed gearing in driving en-
gagement with the main shaft and provided

with a stop shaft controlling the movement"

of the friction driven main shaft, locking
and unlocking mechanism for the stop shaft,
and a reciprocating cutter holder and means
actuated thereby controlling the operation of

1,001,484 °

said locking and unlocking mechanism, sub-
stantially as set forth.

3. In gearing for circumferential dividing
machines, the combination of a main driv-
ing shaft, frictional driving means therefor,
means geared with the main shaft for ro-
tating a blank when the main shaft is ac-
tuated by the friction drive mechanism, a
train of change speed gearing in driving en-
gagement with the main shaft and provided
with a stop shaft having a locking abutment
and a pawl, means for disengaging said
pawl, and reciprocable mechanism adapted
to actuate said means, substantially as set
forth.

4. In gearing for circumferential dividing
machines, the combination of a main driv-
ing shaft, frictional driving means therefor,
means geared with the main shaft for ro-
tating a blank when the main shaft is ac-
tuated by the friction drive mechanism, a
train of change speed gearing in driving en-
gagement with the main shaft and provided
with a stop shaft having a locking abut-
ment, a spring pressed pawl adapted to en-
gage said abutment, means for disengaging
said pawl, a reciprocable cutter holder, and
a co-acting reciprocable element having a
device adapted to operate the pawl-disen-
gaging means, substantially as set forth.

5. In gearing for circumferential divid-
ing machines, the combination of a main
driving shaft, frictional driving means
therefor, means geared with the main shaft
for rotating a blank when the main shaft is
actuated by the friction drive mechanism, a
train of change speed gearing in driving
engagement with the main shaft and pro-
vided with a stop shaft having a locking
abutment, a gear wheel embracing the stop
shaft provided with a spring pressed pawl,
a depressible plunger adapted to disengage
the pawl, a reciprocable element having a
device for engaging said plunger, and a
secondary train of change speed gearing
geared with the mnain shaft and with the
gear wheel embracing the stop shaft, sub-
stantially as set forth.

6. In gearing for circumferential divid-
ing machines, the combination of a main
driving shaft, frictional driving means
therefor, means geared with the main shaft
for rotating a blank when the main shaft is
actuated by the friction drive mechanism,
a train of change speed gearing in driving
engagement with the main shaft and pro-
vided with a stop shaft having a locking
abutment, a wheel embracing the stop shaft
provided with a spring pressed pawl, means
mounted in the stop shaft for disengaging
the pawl, a reciprocable element having a
device for engaging said means, and means
geared with the main shaft and with the
pawl carrying wheel embracing the stop
shaft provided with change speed gearing
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for actuating said pawl carrying wheel to
effect variable locking of the stop shaft,
substantially as set forth.

7. The combination with the blank ac-
tuating mechanism, friction driven shaft,
change speed gearing, stop shaff, and gear

‘ti

wheel surrounding the stop shaft; of means 3,

arried by said gear wheel for locking the
stop shaft, a veciprocable cutter holder, a
reciprocable element actuated thereby for
unlocking the stop shaft at cach reciproca- !
tion of the cutter holder, and a secondary |

¢
o

train of change speed gearing geaved with
| the friction driven shaft and with the gear
. wheel surrounding the stop shatt, substan-
ally as set forth.
In testimony whereof we aflix our signa-
tures in presence of two witnesses.
EDWARD A, WEITERSHAUSEN.
IARRISON I, OTTENBACIL
Witnesses :
C. M. Cragrxy,
Cuas. S, Lierney.

Copies of

this patent may be obtained for five cents each, by addressing the Commissioner of Patents,

‘Washington, D. C.”




