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To all whom it may concern:

- Be it known that I, FRANCIS H. RICHARDS,

a citizen of the United States, residing ab |
Springfield, in the county of Hampden and

State of Massachusetts, have invented cer-
tain new and . useful Improvements in Gear-
Cutting Machines, of which the iollowing is
0, slyeelﬁcetlon reference being had to the aC-
companying drawings.

My invention relates to that class -of gear-
~cutting machines adapted for cutting worm-

Wheel:s by means of a hob, 1n which the blank-
arbor and cutter-arbor are revolved harmoni-
ously by means of gearing mtermedla,te to
them. |

The objeet of my invention is to provide a
machine for that purpose, of simple and rigid

construction, adapted to perform the cuttino |
of worm- wheels at two operations—Afirst, re-

moving a portion of the metal required to be

removed by means of a -circular cutter; sec-

~ ond, completing the form of the teeth of said

40

‘wheel by means of a hob or helical cutter.

Hor the attainment of these objects my in-
vention consistsin arigid frame-work, a blank-
carrying mechanism hzwmn a master - wheel
for revolving the blank contmuously and an
index for spacing the same, a cutter-carrying
mechanism adapted to slide on the frame: to-
ward and from the blank-arbor, an independ-
ent source of power or driving-shaft sup-
ported In fixed bearings on said frame- -work,

‘gearing from that source of power to the cut-

for-carr ying and to the blank-carrying mech
anisms and feed mechanism. | |
Referring tothe drawings, Figure 1 isa plan
view of a machine embodg.mg my invention.
Fig, 2 1s a front elevation. Iig. 3 18 a rear
elevation. Fig. 4 is an elevation of the left-
hand end of Iig. 3, and Fig. 51s an elevation

_ of the right- hfmd end of Iig. 3.

Slmlhr reference-char thGlS refer to snm-'

lar parts throughout the several views.

The frame A of the machine, which I pre-.

fer to locate in a horizontal position and to
make hollow, rests upon a foundation or suif-
able supports, and has a fixed bearing for a

blank-arbor, X, bearings G I for the dlwmn-
shaft I, and T T for shaft H®, ways B’ for
Garriege C, and bearings for shaff D?, and trav-

ersing -screw D*.  These bearings may all be |

of any suitable style and construction, formed
on or attached to the frame A. The Dblank-

arbor K? which is or may be of the usual
descrlptlen used in such machines, carries a 55 -
‘master-wheel, as J?% whereby the blanlk oper-

ated upon is coutmuously revolved, and an
index, as I?, whereby the said blank may be
spaced. Th‘"bt arbor also earries @ pinion, D',
meshing with a gear, as. G% on shait D’ on 60
which slnfb 1S a 1:)11lley, J, from which a Dbelt
transmits motion to a pulley M, on screw D,

for the purpose of traversing carriage € on

its ways B'. An index-pin, P“ of the usual -
description, is provided to olz)emte 1n conjunc- 63
tion with the index. The shaft H’, which 1s

i supported in the ixed bearings F* and T F°, car-

ries a pinion, I% for opere 'LtlIl'D master - wheel

J?, and a 1‘*emovebly- ixed -gear, G* whereby
that shaft itself is driven. The driving-shaft 70
I,whichissupported in fixed bearings G I, car-
ries a pulley, H, by which it 18 drwen a D'em

C?, for driving- ‘shaft I , by means of Smtable |
mtermednte oears, as F" and (%, and a pin-
ion, 1, Sjphned thereto for d11V1uﬂ the gear T. 75
The mdjust%bly fixed yoke D’ serves to sup-
port the one or more intermediate gears I°.
The carriage C is adapted to. tlm‘“el on the
ways B, and has a nut (not shown) to receive
the serew B®. A bearing, B', of suitable con- 8o
struction to receive a tubular extension of
pinion L, is fixed to or formed on carriage C,
whereby ‘that pinion is kept in a fixed posi-
tion relative to said carriage *md ‘made to

slide on splined shaft 1 as that carri age slides 85

on its ways.” The carriage Calso has Suitable
bearings for a cutter-mrhor as vV, which car-

ries and is driven by the gear T, hereinbefore

referred to. 'The pinion I 1S preferably, but

not necessarily, & worm-pinion, and it may be go
placed above instead of below master-wheel

J’. The gearing L T may be bevel-gearing,

if the par ts opemtmﬂ* in conjunction there-
with are suitably constructed and arranged
therefor. 'When the machine is not-to be used 95
for cutting worm-wheels by means of a hob,

| gearing between shaft I and arbor V may be

dlspensed with, and other forms of power-
transmitting apphmee substituted therefor.

are equivalent thereto, in the perlph(,ly in-
stead of, as hele shown in the iace thexeof

"""""

The index L7 may have holes, or notches, which 100
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- The bearings on carriage C for arbor V need | riage, as €, adapted to slide on ways B, and

- not be rigidly fixed to that carriage, but may

10

- particular description thereof will be neces-.
sary. A suitable blank is fixed on arbor K2

20

- a-belt on pulley, H.
other device (not shown) on serew ID*, the car-
riage C 1s now moved toward arbor K? until
- the cutter has made a proper cut in the blanlk,
- when 16 is withdrawn therefrom.

tion I8 repeated until the blank is completely

25

be adjustably fixed or traversably  secured
thereon. In the two latter cases the gearing

between shaft I and arbor V must, of course,

be adapted to those arrangements. |
The operation of cutting worm-wheels in

this machine is substantially the same as that
operation 1n other machines of the same class,
and will be obvious from the drawings to those

familiar with that class of machines, so that no

and a suitable circular cutter—by which de-
scription I refer to such cutters as usually
used for cutting spur-wheels —is suitably

fixed on arbor V. One of the gears 2, I, or
G is removed or thrown out of gear, the

belt on pulleysdJ M is vemoved therefrom, or,

by means not shown, the pulley M is un-
clutched from screw D7, the index and index-

pin properly set, and the machine started by
By means of a lever or

This opera-

- spaced, when the circular cutter is removed
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from arbor V, and a hob substituted therefor.

A train of gearing of suitable proportions is
now placed inworking position between shafts

I and H? the index-pin removed from the in-
dex, and the partially-formed teeth completed
1n the usual manner.

-1 do.not claim, broadly, in a machine of
this class the blank-arbor 1, eutter-arbor V,

and gearing, in combination therewith inter-
medlate thereto for the purpose of rotating
them harmoniously for the purpose deseribed,
as 1 am aware such combinations have been

used; but I amn not aware that such have ever |

been used having that gearing substantially
as herein described and shown.

1 elaim as my invention—

1. In a gear-cutting machine of the class de-
scribed, a frame, as A, having a fixed Dbear-
Ing for the blank-arbor I, ways, as B, there-
on for a carriage, O, bearings, as G I, for a

shaft, I, thit 1s parallel to said ways, and bear-
mgs, as I I, for a shaft, F%, in combination

with arbor K2 shaft H? gearing between said
arbor K* and said shaft I°, shaft I, gearing be-

tween said shalt I and said shaft I1% a car- i

having Dbearings for a cutter-arbor, as V, a

cutter-arbor, as-V, on said carriage, and gear-

ing between said shaft I and said catter-arbor,
substantially as and for the purpose described.

2. 1n a gear-cutting machine of the class de-

scribed, a frame, as A, having a fixed bearing

for the blank-arbor I3, ways, as B, thereon

for a carriage, C, bearings, as G I, for a shaft,
I, that i1s parallel to said ways, and bearings,

as B and B, for a shaft, H* in combination

with arbor I shaft H® gearing between said

60.

arbor K* and said shatt H? shatt I gearing be-

tween said shaft I and said shaft HZ® a car-

riage, as , adapted to slide on ways B', and
having bearings for a cutter-arbor, as V, a

cutter-arbor, as V, on said carriage, and gear-

1ng between said shaft I and said cutter-arbor,
substantially as and for the purpose described.

3. In agear-cutting machine of the class de-
seribed, a frame, as A, having a fixed bearing

for the blank-arbor K ways, as B, thereon
for a carriage, €, bearings, as G I, for a shaft,

I, that 1s parallel to said ways, and bearings,
as I and B°) for a shaft, I’ in combination

with arbor I8% shaft H? worm-gearing be-
tweensaid arbor IX* and said shaft H?, shaft 1,
‘gearing between said shaft I and said shaft H*,
a carriage, as C, adapted to slide on ways B3,

and having bearings for a cutter-arbor, as V,
a cutter-arbor, as V, on said carriage, and
gearing between said shaft I and said cutter-
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arbor, substantially as-and for the purpose de-

‘seribed. . |

4. In a gear-cutting machine of the class de-
seribed, a frame, as A, having a fixed bearing
for the blank-arbor K* ways, as B', thereon
for a carriage, as C, bearings, as G I, for a
shaft i, that 1s parallel to said ways and bear-
ings, as I* and I for a shaft, H? in combina-
tion with arbor K* shaft H® gearing between
sald arbor K% and said shatft II*, shaft I, gear-
ing between said shaft T and said shaft I a
carriage, as €, adapted to slide on ways B,
and having bearings for a cutter-arbor, as 'V,
a cutter-arbor, as V, on sald carriage, and
worm-gearing between said shaft I and said
cutter-arbor, substantially as and for the pur-
pose deseribed.

FRANCIS H. RICHARDS.
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