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76 all whom it may concerr :

Be it known that I, Francis H. RICHARDS,
a citizen of the United States, residing at
Springfield, in the county of Hampden and
State of Massachusetts, have invented new and
useful Improvements in Gear-Cutting Ma-
chines, of which the following is a specitica-
tion, reference being had to the accompanying
drawings, in which similar-reference-charac-
ters refer to similar parts throughout the sev-
eral views. . »

My invention relates to the manufacture of
spur-wheels and of worm-wheels, and has for
its object to provide for the making from suit-
able blanks of either of said kinds of wheels
by means of a machine having but a single
master-wheel. My invention is, in that re-
spect, an improvement, of more simple con-
struction, upon a machine for a similar pur-
pose invented by Francis A. Pratt, of Hart-
ford, Connecticut, whose application for Let-
ters Patent therefor was filed November 5,
1883, and has the Serial No. 110,955, to which
reference may be had.

Like unto the invention of said Francis A.
Pratt, my invention consists of several mech-
anisms organized into a machine, and in the
particular combinations contained therein.
Some of said mechanisms and combinations in
the machine shown and cescribed Lerein as
embodying my invention are or may be simi-
lar or identical to certain of those in the ma-
chine embodying his invention.
to facilitate reference to them, I have in this
application generally indicated those parts of
my machine that are also contained in his ma-
chine by the same reference-characters that
he has employed to indicate said parts in his
application.

In the drawings, Figure 1 is a plan view of
a machine embodying my invention. Tig. 2
is an elevation of the rear end thereof, drawn
in projection with Fig. 1. TFig.3is an eleva-
tion of the rear side, and TFig. 4 is an eleva-
tion of the front end, of the machine.

The bed A of the machine—in this instance
located horizontally, but not necessarily so—
has an elevated portion, as A5 in which any
suitable blank-carrying arbor is fitted to re-
volve, and ways, as 2 2, Fig. 2, whereon the
frame B is adapted to travel. That frame has

Therefore, .

ways B’, on which a carriage, G, of the cutter-
carrying mechanism is fitted to travel, bear-
ings G F for the driving-shaft I, bearings for
traverse-screw N, and a bearing for shaft B’
The carriage C carries a cutter-arbor, V, which
has a gear-wheel, T, driven by a pinion, L, that
is revolved in bearing B* by splined shaft I.
A nut (not shown) fixed on the back side of
carriage C is formed to receive serew N, which
is ‘driven by any convenient means—as, for
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instance, pulleys J M—a clutch, P’, operated

by lever K°, serving to start and stop the said
serew.

The driving-shaft I is driven by a pulley,
H, and carries a pinion, K, meshing with.a
gear, A% on shaft B? which shaft B* carries
also the first one, C?,of a train of change-wheels,
¢, ¥, and G% of which the second or inter-
mediate one, %, is carried by and upon an ad-
justably-fixed yoke, as D% The third one_of
said change-wheels is carried by a bearing, F*,
of frame B, and is adapted to drive a splined
shaft, FI?, parallel to ways 2 2. TFixed upon
this shaft, and meshing with master-wheel J%,
is the pinion I?, whereby said shaft rotates the
blank-arbor K% The shaft H* also carries an
index, as I%, preferably removably fixed there-
to, or other device for use in spacing spur:
wheels. - A spring-poing, P°, secured to bed
A, operates to prevent said index from turn-
ing in the usual manner.
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In the bed A are bearings for a traverse-

serew, D?, which works in a nut (not shown)
fixed to the under side of frame B, for sliding
that franie on ways 2 2. On blank-arbor K°—
in the present instance within the part A°® of
the bed A—is a pinion, D’,which meshes with
a gear-wheel, G¥, (see Fig. 3,) on shaft D’
that- shaft being adapted to drive traverse-
scréw D® by means of any convenient appli-
ance—as, for instance, a train of gears, as G,
F", and C', of which the intermediate one, F',
is earried by a yoke, D By this means the
power required to move frame B in the oper-
ation of cutting worm-wheels may be taken
from the arbor K2 which, owing to its natu-
rally slow rotary motion, is particularly adapt-
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ed to communicate the required slow feeding |

motion to said frame.
The parts B, C, B, V, T, I, G, F, I, J, M,
N, %, K% H, K, A%, B, C, D%, ¥, G, B}, I,
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J% I 1, and 19 are or may be similar or
identical to the correspondingones described in
the said application of said Francis A. Pratt.
The other parts of my machine are not the
same as in that application, but are substarn-

tially as herein shown and described.

10

I donot claim, but, on the contrary, T-here:
by disclaim, anything herein described and
claimed that is described in the said applica-
tion of said Pratt.

I'do not limit my claims to the use of a
worm-wheel for the master-wheel J*; but Tmay
use other forms of gearing than worm-gearing

- between shaft H? and arbor K2 as shown, for

15

20

25

30

40

55

instance, in Fig. 19 of the application of said
Pragtaforesaid,wherein bevel- gearing isshown
thus employed. Neither do T limit myself to
a blank-spacing device having an index, as
shown and described; but T may use any other
device adapted to perform the same function—
as, for instance, that shown and described for
that purpose in the aforesaid application of
said Pratt.

‘When a spur-wheel is to be cut in this ma-
chine, the blank therefor is first fixed to the
blank-arbor &% - A suitable cutter is fixed on
arbor V. - One of the train of gear-wheels be-
tween shafts B? and H?is removed, and the
irame B is moved by means of screw D to
& proper position to allow the cutter to make
a groove in the blank of a predeterinined
depth. The cutter is next started rotating by
meaus of a band on pulley I, and the cutter
is fed across the blank and then withdrawn in
the usual manner. The blank is then rotated
through a proper space to form a tooth, and
the aforesaid operation repeated as required,
the said index, or its equivalent, being used to
determine said space.

When a worm-wheel is to be cut in this ma-
chine, the blank therefor and a suitable hob
and the frame B are first suitably fixed in
proper positions. Thepoint P'isremoved from
holding the index, and suitably-proportioned
gears C' and G? areselected to rotate shaft .
Those gears are usually taken from a series
of them provided for that purpose, and are
to be of such relative proportions (having due
regard to the other gearing of the machine)
that the hob will traverse the periphery of
the blank the same as a worm corresponding
to that hob in pitch and size would, if in
place of that hob, traverse the periphery of
the completed worm-wheel. The hob and

blank are now started rotating, and by means
of serew D’ the frame B is fed toward the
blank-arbor X? until the worm-wheel is com-
pleted.

That operation of feeding the hob to

305,229

the blank may be performed by hand in the
usual way, or by means of the gearing de-
scribed for that purpose.

I'claim as my invention—

1. In a gear-cutting machine, a mechanism
consisting of frame A, arbor K? having a mas-
ter-wheel, J*, shaft H*, having a pinion mesh-
ing with said master-wheel, sliding frame B,
having ways for carriage C and bearings for
shaft I, carriage C, arbor V, having a gear-
wheel thereon, shaft T, having a pinien mesh-
ing with said gear-wheel on arbor V, jointly
with a detachable train of gearing, substan-
tially as described, between shaft I and shaft
H, for use in cutting worm-wheels, and with
an indexing device on shaft H* substantially
as described, for use in cutting spur-wheels,
all combined and-operating substantially as
set forth.

2. In a gear-cutting mechine, in combina-
tion, a suitable frame-work, as A, frame B,
sliding on saick frame ‘A and carrying the cut-

ter-carrying mechanism, arbor K* working in

@ fixed bearing oun frame A transversely to the
line of motion of frame B, shaft D* working
in a fixed bearing on frame A parallel tosaid

-line’ of ‘motion, gearing, substantially as de-

seribed, between said arbor and said shaft,
sarew-shafs D?, parallel to said shaft D and
theaforesaid line of motion, and working into
anut on frame B, and a train of changeable
gearing between shaft D’ and said serew-shaft,

all ecombined and operating substantially as-

set forth.

3. The combination of these four elements:
first, a frame-work, as A, having transversely
thereon afixed bearing for a.blank-arbor, lon-
gitndinal ways 2, and bearing F°; second, a
blank-arbor working in said fixed bearing and
provided with a master gear-wheel, a splined
shatt, H*, working in said bearing I® parallel
to ways 2, and having a pinion gearing with
said master gear-wheel; third, a frame, B, slid-
ing on ways 2 and partially overhanging said
frame A, having upon the side thereof toward
the blank-arbor ways, parallel to said arbor,
for a cutter-carrying mechanism, and having
bearings for the shaft I of a cutter-operating
mechanism, and fixed bearing F* in line with
bearing I*; fourth, gear G, carried in bearing
I"and splined to shaft H? and a train of gear-

[ing, substantially as describad, connecting

gear G* with shaft I, all combined and operat-
ing substantially as described.
FRANCIS H. RICHARDS.
Witnesses:
Frawors A. PRATT,
" GEO. A. REYNOLDS,
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