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UNITED STATES

PAaTENT OFFICE.

OSCAR J. BEALE,

OF PROVIDENCE, RHODE ISLLAND, ASSIGNOR TO THE

BROWN & SHARPE MANUFACTURING COMPANY, OF SAME PLACE.

'MACHINE FOR GENERATING GEARING.

SPECIFICATION forming part of Letters Patent No. 618,979, dated February 7, 1899,
Applieatioﬁ'ﬁled June 6, 1898, Serial No, 682,692, (Nomodel.)

To all whom it may concern:

Beit known that I, OSCAR J. BEALE, of the
city and county ot Prowdenee, in the State of
Rhode Island, have invented certain newand
useful Machines for Generating Gearing; and
I do hereby declare the following specifica-
tion, taken in connection with the accompa-
nyingdrawings, forming a part of the same, to
be a full, clear a,nd exact description thereof.

In an apphcatmn Serial No. 671,568, filed
February 25,1898, I have deserlbed eeltam
novel forms of gear-generat&ng devices which
areprovided with teeth which engage the teeth
of a gear-blank and act to develop or gener-
ate the teeth on the blank when the pitch-sur-
faces of the blank and generator are rolled
fogether. Inusingthegenerating devices the

~ teeth of the generator and blank are brought
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into engagement, and then either the gener-
ator or blank, or both, are rotated and one or
both of them gradually advanced until the
piteh-surfaces are in contact, the generator
acting during this time to cut away or re-
move the surplus stock on the blank-teeth
and reduce them to the correct shape. Ihave
found that the action of the generatoris more
rapid and the best results are obtained if the
direction of rotation of the generator and
blank is intermittently changed as the pitch-
surfaces are being brought into contact.

The object of the present invention is ac-
cordingly to provide a machine for automat-
ically and intermittently changing the direc-
tion of rotation of the generator and blank
while the pitch-sur faces are being brou frh‘o to-
oether.

A further object of theinvention is to pro-

vide a machine in which the gear-blanks may

be quickly and convemently inserted and re-
moved

To these ends the invention consmts in the
features and combinations hereinatter de-
scribed and claimed.

Referring to the drawings, Figurel is a side
elevation of a machine embodying the inven-
Fig. 2 is an end elevation. Fiﬂ's. 3and
4 are detalls.

The machine shown in the drawings is pro-
vided with two spindles 1 and 2 for support-

ing the generator and gear-blank. The spin-
dle 11s rotated first in one direction and then |

| in the other, while the spindle 2 is advanced

to bring the piteh-surfaces of the generator
and blank into contact. The spindle 1 is ro-
tated from- a shaft 3 by means of a pinion 4,
secured to said shaft and engaging a gear 5,
secured to the spindle. The shaft 3 isdriven
in one direction by an open belt 6, which runs
over a pulley 7, secured to said sha,ft and is
driven in the_Opposite direction by a cross-

said shaft. A loose pulley is mounted be-

tween the pulleys 7 and 9, and when belt 6 is.

on pulley 7 belt 8 is on pulley 10 and when

‘belt 81is on pulley 9 belt 6 is on pulley 10.

The belts are shifted to reverse the direction
of rotation of the shaft 3 and spindle 1 by a
belt-shifter 11, having two guides 12-and 13,
which engage the belts 6 a,nd 8, 1es1;)ectwely
The belt-shifter is pivoted at 14, and the lower
end of said shifteris held in enﬁ'aﬂ'ement with
a cam 15 by a spring 16, One half of the pe-
riphery of the cam 15 has a greater radius
than the other half of the cam, and when
the end of the shifter rides on the high por-
tion of the cam-surface the open belt 6 18
held on the pulley 7 and the cross-belt 8 on
the pulley 10. When the end of the shifter
passes from the high to the low part of the
cam, the belt § is moved onto the pulley 9
and the belt 6 onto the pulley 10 and the di-
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‘belt 8, which runs over a pulley 9, secured to . -
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rection of the rotation of the spindle 1 1is re-- J

versed. Thus the direction of rotation of the
spindle is intermittently reversed, the num-
ber of revolutions the spindle makes in each
direction before being reversed depending

upon the relative speeds of the cam 15 and
The cam 15 is secured to the end of

shaft 3.
a transverse driving -shaft 17, mounted in
be&nno's 18. The shaft 17 is driven from a

' contmuous]y running shatt 19 by a worm 20,

secured to said shaft 19 and engaging a worm-
wheel 21 on shaft 17. The shaft 19 is driven
by a belt 22, which passes over a pulley 23,
secured to sald shaft. -

The spindle 2 is mounted in beaunn's 24,
formed on a swivel-head 25, which may be ad-
justed to vary the angle between the spindles
1 and 2 for different gears. The head 25 18
mounted on a cross-slide 26, mounted on ways
formed on a bed 27, which is mounted on lon-
gitudinal ways 28, formed on the frame of the
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machine.
hand-wheel 29 in a well-known manner. The
bed 27 is moved on the ways 28 to advance
the spindle 2 and bring the pitch-surfaces of
the gear-blank and generator into contact by
a cam 30, secured to a shaft 31 and engaging
a roll 32, mounted on arm 33, extending from
the bed 27. The roll 32 is held against the
surface of the cam by springs 54, which are
interposed between stationary nuts 35 and
Ings 36 on the bed 27. The springs and nuts
are mounted on rods 37, which are secured in
Ings 37 on the frame and pass through the
lugs 36 on the bed 27. The shaft 31is mounted
in suitable bearings on the frame and in a
bearing 38, carried by a slide 39, mounted on
ways 40, formed on a bracket 41. The cam 30
18 secured to shaft 31 upon one side of bear-
ing 38 and a collar 43 is secured to said shaft;
upon the other side of said bearing, and when

theslide 39ismoved theshaft 31 moves with it..

The arm 33 carries a lug 44, which lies behind
the cam 30. By adjusting the slide 39 the
shaft 31 and the bed 27 may be adjusted lon-
gitudinally of the machine for different gears.
This adjustment may be effected by a screw
45, engaging a nut on slide 39.

The shatt 31 isdriven from shaft 17 through
the following mechanism: A pinion 46 is se-
cured to shaft 17 and engages a similar pinion
46', secured to a short shaft 47, mounted in
bearings 48, pivoted on shatt 17. The shaft
47 has a worm 49 secured thereto, which en-

gages a worm-wheel 50, splined upon shaft 31

and held in place longitudinally by a finger
50'.. The bearings 48 are supported to hold

the worm 49 in engagement with the worm- |

wheel 50 by a latch 51, pivoted on one of the
bearings 48 and engaging a shoulder formed
by the end of a screw 52, mounted on the
frame. Thelatehd5lisheldin positionagainst
a stop 53 byaspring 54’. T'he end of the latch
51 1s arranged in the path of a pin 54 on the
worm-wheel 50, which strikes said lateh and
disengages 1t from the screw 52, when the
shaft 47 will drop- down and disengage the
worm 49 from the worm-wheel 50, thus stop-
ping the shaft 31.

In order to hold the spindle 2 from turning
while a gear-blank is being removed from or
secured upon the spindle 2, said spindle is
flattened at 55 and isarranged to be engaged
by a sliding dog 56, which is mounted on the
bearing 24 and held by a bolt 57, which bolt
passes through a slot in said dog. When a
blank is to be secured upon or removed from
the spindle 2, the dog is moved up to embrace
the flattened end of the spindle, and after the

gear-blank has been secured to the spindle

the dog is dropped down to free the spindle.

The operation is as follows: The spindle 2
1s adjusted to give the proper angle between
sald spindle and spindle 1, the slide 25 1s

properly adjusted, and the bed 27 and shaft

31 are so adjusted that the pitch—surfaees of
the gear-blank and generator will be in con-

tact when the roll 32 18 on the hmhest part of

The slide 26 may be adjusted by a |

the cam 30. The worm 49 is out of engageé-

ment with the worm-wheel 50, and the roll 32
is in the recess 58 of the cam 30. 'T'he gear-
blank is now secured upon the spindle 2, and
then the shaft 31 is turned by means of the
handle 59 until the roll 32 is on the point 60
of the cam 30. This movement of the shatt
31 and cam 30 advances the bed 27 and brings
the teeth of the gear-blank and generator into
engagement., The shaft 47 is now raised to
brmﬂ' the work 49 into engagement with the
worm-wheel 50 and the power thrown onto
the counter-shaft which drives the machine.
The spindle 1 is rotated and its direction of
rotation intermittently reversed while the
spindle 2 is slowly advanced until the pitch-
surfaces of the generator and gear-blank are
in contact, when the pin 54 operates lateh 51
and theshaft31isstopped. Theroll 32isnow
upon the high point 61 of the cam 30, and the
spindle 1 is allowed to rotate a short time be-
fore the power is thrown off. The power 18
then thrown off and shaft 31 moved by the
handle 59 to bring the recess 58 under the roll
32,when the springs 34 move the bed 27 back
and disengage the finished gear and gener-
ator. The ﬁmshed gear 1s now 1emoved and
a new blank secur ed upon the spindle 2, When
the operation is repeated.

Instead of mounting the gear-blank upon
the spindle 2 and the genemtor on the spin-
dle 1 the positions may be reversed, the gear-
blank being secured upon spindle 1 and the
cenerator being secured upon spindle 2. It
is obvious that the part which is driven by
engagement with the other, whether the gen-
erator or gear-blank, may be run loosely upon
a stationary spindle or arbor instead of being
secured to a rotary spindle. It will be also
understood that the positively-driven spindle
might be advanced as well as rotated instead
of advancmﬂ the driven spindle without de-
parting from the invention. Other changes
and variations could be made and other meclﬁw
anisms used for effecting the movements of
the various parts without departing from the
invention.

While it is preferred to rotate either the
oear-blank or generator and to drive the other
by the engagement of the teeth of the genera-
tor and gear-blank, it will be understood that
both the generator and gear-blank may be
positively rotated by driving mechanism other
than themselves should the character of the
agear-blank or the form of generator make
such a course desirable. |

What I claim as my 111\?'@11131011, and desire
to secure by Letters Patent, is—

1. The combination with a support for a
oenerator, of a support for a gear-blank,

mechanism for rotating one of said supports,
mechanism for intermittently reversing the
direction of rotation of said support, and
mechanism for advancing one of said sup-
ports, substantially as described.

2. The combination with a support for a
cenerator, of a support for a gear-Dblank,
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mechanism for rotating one of said supports,
mechanism for intermittently reversing the
direction of rotation of said support, and
mechanism for advancing the other support,
substantially as desorlbed

3. The combination with a support for a
generator, of a support for a gear- blank,
mechanism for rotating one of said supports,
mechanism for intermittently reversing the
direction of rotation of said support, mechan-
ism for advancing one of said supports, and
mechanism forstopping said advancing mech-
anism, substantially as described.

4. The combination with a support for a
generator, of a support for a gear-blank,
mechanism for rotating one of said supports,
mechanism for intermittently reversing the
direction of rotation of said support, mechan-
ism for advancing one of said supports, and
means for manually operating said mechan-
ism to retract said support substantially as
described.

5. The combination uuth a support for a
oenerator, of a support for a gear- bla,nk
means for varying the angle betwe en the axes
of the generator and gear-blank, mechanism
for rotating one of said supports, mechanism
for intermittently reversing the direction of
rotation of said support, and mechanism for
advancing one of said supports substantlally
as desorlbed |

6. The combination with a support for a
generator, of a support for a gear-blank,
means for varying the angle between the axes
of the generator and gear-blank, means for
adjusting one of said supportslaterally,mech-
anism for rotating one of said supports, mech-
anism for intermittently reversing the direc-

tion of rotation of said support, and mechan-
ism for advancing one of said supports, sub-

stantially as deso1 ibed.

7. The combination with a support for a
oenerator, of a support for a gear - blauk
mechanism for rotating one of said supports,
mechanism for intermittently reversing the
direction of rotation of said support, mechan-
ism for advancing cne of said supports, and
means for longitudinally adjusting one ot
said supports, substantially as described.

8. The combination with a support for a
oenerator,  of a support for a gear - blank,
mechanism for rotating one of said supports,

mechanism for intermittently reversing the

direction of rotation of said support, mechan-
ism for advancing one of said supports, and
means for longitudinally adjusting said sup-
port and its advancing mechanism, substan-
tially as described.

9. The combination with a support, for a
generator, of a support for a gear-blank,
mechanism for rotating one of said supports,

{

| mechanism for intermittently reversing the

direction of rotation of said support, a mov-
able bed carrying the other support, a cam
for advancing said bed, and mechanism for
stoppmn'sald cam substsntmlly as described.

10. The oombmatlou with a support for a

generator, of a support for-a gear-blank,

mechanism for rotating one of ssid supports,
a movable bed carrying the other support, a
cam for advancing said bed, mechanism for

3.

stopping said cam, and means for manually

operatingsaid ca m,substantmﬂy as described.

11. Tho combination with a support for a
generator, of a support for a gear-blank,
meohamsm for rotating one of said supports,
mechanism for reversing the direction of ro-

tation of said support, a drivinﬂ'-sha,ft for op-

erating said mechanism, meoha,msm for ad-
vancing one of said supports embodying a
ca,m-shaft, ogearing connecting said shatts, a
lateh for holdingsaid gearing in engagement,
and means carried by the cam-shatt for oper-
ating said latch, substantially as described.
12. The combination with a support for a
cenerator, or gear-blank, of a movable bed
carrying said support a ca,m-shaft 2 cam on
said shaft for advancing said bed, a driving-

shaft, gearing ,botween said shafts, a latoh'

for holding said gearing in engagement, and
means carried by said cam-shaftforoperating
said latch, substantially as described.

13. The combination with a support for a
agenerator, or gear-blank, of a movable bed
carrying said support a o&m-shaft a camon
said shaft for advancing said bed a, worm-
wheel on said shaft, a worm-shaft mounted
in pivoted bearings, a worm on sald shaft en-
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oaging said worm-wheel, a latch supporting

sald worm -shaft, and a pin on said worm-
wheel for opera,ting said latch, substantially
as deseribed.

14. The combination with a support for a
generator, or a gear-blank, of a movable bed
carrying said support, a cam-shaft, a cam
on said shaft, springs pressing said support
against sald cam, a recess in said ecam, mech-
anism forstopping said cam-shaft, and means
for manually turning-said shatt SLIbstautlally
as described.

15. The combination with a rotary spindle
provided with means for securing a gear-
blank thereto, flattened surfaces upon sald
spindle, and a movable dog for engaging said
surfaces and preventing rofation thereot
while the gear-blank is being secured to or
removed from said spindle, substantially as

described.
OSCAR J. BEALE.
Witnesses: |
"R. A. BATES,
W. H. THURSTON.
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