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UNITED STATES

PaTENT OFFICE.

FRANCIS H. RICHARDS, OF. SPRIN GFIELD, MASSACHUSETTS, ASSIGNOR TO
THE PRATT & WHITNEY COMPANY, OF HARTFORD, CONNECTICUT.

GEAR-CUTTlNG MACHINE.

IPECIFICATION forming part of Letters Patent No. 305,235, dated September 16, 1884.

Application ﬁlod Decembcr 31, 1883 (No model.)

To all whom it may concern:

Be itknownthatT, FRANOCIS H. RICHARDS,
citizen of the United States, residing at Spring-
field, in the county of Hampden and State of
Massmchusebts have invented certain new and
useful Impmvements in Gear - Cutting ‘Ma-
chines, of which the following is a sp%xﬁca
tion, reference being had to the accompanying
two sheets of drawings.

This invention relates to that class of gear-
cutting machines adapted for the cutting of
worm-wheels by means of a hob, in Whlch the
blanks are revolved positively hfn moniously
with that hob by means of gearing between
the blank-arbor and the cutter-arbor.

It has for its object to provide a machine of
the class described of simple construction, in
which the blank and the cutter shall be re-
volved, as described, by independent means,
through the agency of a ‘driving-shaft,and hav.

_ing improved devices for carrying the blank
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and the cutter.

It consists of a rigid frame work, a blank-ar-
bor mounted upon a swinging frame, suitable
cutter-carrying mechanlsm, a driving-shaft,
and gearing, whereby rotary motionis commu-
nlmted from that driving-shaft to the blank-
arbor and to the eutter-ar rbor.

Referring to the drawings, Figurelisa plan
view. Flcr 2 is a front elevatlon Fig. 3 is
a rear mde elevation. Fig. 4 is an enlarged
view of certain details of the preceding figures.

Similar letters refer to sumlar parts through-
out the several views.

The frame of the machine, A, is preferably
made integral, as here shown, and consists of
a base 1)01131011 an upright por tion, B*,and two
flange-like portions, Band B'. Upon the part
B? of the frame are formed any suitable ways,
as B, whereon a carriage, as D, is adapted to
betr aveled by means of any sultable appliance,
such as a serew and nut or its equivalent. A
bearing, T, formed or secured on B?, and an-
other one F’ fixed on D, serve to carry the driv-
ing-pulley H and gear G*, respectively. The
driving-shaft I is fixed to one of. these and

sphned to the other; it being in the presentin--

stance so fixed to the latter and splined to the
former. A bearing, ¥? is formed or fixed on

that meshes with and is driven by gear G%

Below bearing I, on carriage D, suitable ways
or gibs are pr ovided for theslide 1Y, that has a
bearing, P% for the cutter - arbor D that is
splined to slide thr ough and be dri iven by gear
G°. TUpon carriage D near bearing F?, is
formed bearing P that carries smewS that

works in a nut, P formed on slide D, whe1 eby.

the cutter is ad_] usted to its proper woﬂuncr po-
sition in the machine.

I do not limit myself to bevel-gearing be-
tween shaft I and arbor D? as worm-gearing
may beused in placethereof by aslight change
in the construction of the parts carrying and
driven by them; neither do I limit myself to
the particular construction of the parts D I/
D? S and the bearings described.

The blank-arbor, which is ofany suitablecon-
struction, as X, is carried upon a swinging
frame, also of fmy suitable construction, as C.
That frame is arranged to oscillate upon apiv-
ot, as ¢, andis pr efe1 ably, but not necessarily,

further supported laterally by the parts B and

B’ of the frame. That frame is also formed to
recéive a shaft, §, carrying a worm, (shown
best in Fig. 3,) which meslres with teeth formed
on part B, Whereby the said frame may be
swung upon its pivet by the turning of that
worm. TheDblank-arbor carries a 5111table mas-
ter-wheel, as M, preferably a spur-wheel, that
is driven from a gear, (&, carried upon the hub
of pulley H, by means of intermediate gearing,
as G/ and G%. That intermediategearing may
have any suitable arrangement; but Ipr efer to
have it carried by a system of links jointedly
connected,as shown best in Figs. 3and 4. One
end of link N’ is fitted upon albor K, and one
end of link N° to shaft I, the other end of each
of those links being plvoted to intermediate
links, N?, by means of studs S*and S°, respect-
ively, which earr y the train of intermediate
gears,G &'. It is obviousthat by this arrange-
ment of gearing (shown best in Fig. 3) the dis-
tance between shaft I and arbor K may be in-
creased or diminished without throwing them
out of gear.

In or rder to keep the system of gearingin po-
sitions between the extremes shown by the
solid and dotted lines of the side view in Fig.
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| 4, the link N* is provided with a central stud, 100

v 50 carriage D, (see Fig. 2 ) for carrying a gear,G?,
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5% that is kept.in a Jine between said shaft and
arbor by means of a slot in bar N*, that is. car-
ried, preferably, upon them.

It is not mnecessary to always use the same
number of gears in the train as shown in this
application. They may also be formed into a
compound instead of a simple train.- Various
arrangements of bevel-gearingand worm-gear-
ing may obviously be substituted for the sys-
tem hereinbeforelast deseribed,and I consider
it immaterial to the general character of my
magchine whether one or another of such forms
of gearing is so used.

The operation of cutting worm-wheelsin this
machine is performed in substantially the same
manner as in others of the same class. :The
blank is suitably fixed to blank-arbor K,asuit-
able hob, as I, fixed to cutter-arbor D* and ad-
Jjusted to proper working position, a suitably-
proportioned train of intermediate gears, se-
lected with due regard to the other gearing of
the machine as well as to the cutter and tothe
blank to be cut, fixed in place to drive arbor
X, and the machine started by a belt on pulley
H, or by other equivalent means. By turning
the worm &' the frame Cand the blank carried
thereby are then fed toward the cutter until
the blank is sufficientlycut, when the completed
worm-wheel is removed in the usual manner.

By providing suitable blank-spacing mech-
anism for blank-arbor K and omitting thetrain
of gearing from shaft I to arbor K, this ma-
chine may be adapted for the cutting of spur-
wheels in substantially the usual manner.

Having thus deseribed my invention, I
claim-— :

1. A frame having ways B® and bearing I,
carriage 1D, pulley H, splined shaft I, gears G*
and G splinedarbor D? slide 1, having bear-
ing P? combined and operating substantially
as described.

2. Inagear-cutting machine,a suitable frame-
work,aswinging frame carrying ablank-arbor,
a cutter-arbor,and a carriage, substantially as
described, for carrying the same, a driving-
shaft, gearing, substantially as described, be-
tween said driving-shaftand said cutter-arbor,
and gearing, substantially as described, be-
tween said driving-shaftandsaid blank-arbor,
combined and operating substantially as de-
seribed.

3. Inagear-cutting machine,in combination,
carriage D, slide I/, splined arbor D* and gears
G* and G, substantially as and for the pur-

‘pose described.

4. Inagear-cutting machine,in combination,
a part,as D, slide D', splined arbor D?, a driv-
ing-wheel, as G and serew S, substantially as
and for the purpose deseribed.

5. Ina gear-eutting machine,in combination,
adriving-shaft, asI,a blank-arbor,as K, adapt-
ed to be moved toward and from that shaft, a
suitable train of gearing between that shaft
and that arbor,carried uponasystem of links,
as N’, N?, and N and a bar, as N*, for con-
trolling the:position of said links, substan-
tially as and for the purpose described.

FRANCIS H. RICHARDS.

Witnesses:
Cuas. O. PALMER,
F. A. PratTr.
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