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- 49 all whom it :rna,y COncCerre: o |
Be it known that I, FRANCIS H. RICHARDS,
a citizen of the United States, residing at

‘Springfield, in the county of Hampden and

5 State of Massachusetts, have invented new and.

- useful Improvements in Gear-Cutting Ma-
chines, of which the following is a specifica-

- tion, reference being had to the accompanying

“drawings, in which similar reference-charac-
ters refer to similar parts throughout the sev-
eral views. . B

My invention relates to the manufacture of

10

spur-wheels and of worm-wheels, and has for |

~ its object to provide for the making from suit-
‘15 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 puar-
pose invented by Francis A. Pratt, of Hart-
ford, Connecticut, whose application for Let-
ters Patent therefor was filed November b,
1883, and has the Serial No. 110,955, to which
reference may be had. | | |
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25 - Like unto the invention of said Francis A. | _
- blank-arbor K> The shaft H* also carries an

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

lJar or identical to certain of those in the ma-
chine embodying his invention.

~ to facilitate reference to them, I have in this
35 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. A | |
In the drawings, Figure 1 is a plan view of
a machine embodying my invention. Iig. 2
is an elevation of the rear end thereof, drawn
in projection with Fig. 1. Fig. 3 1s an eleva-
tion of the rear side, and Fig. 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 A®, in which any
suitable blank-carrying arbor is fitted to re-
50 volve, and ways, as 2 2, Fig. 2, whereon the
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* frame B isadapted totravel. That frame has | N,

the machine shown and cescribed Lerein as
embodying my invention are or may be simi-

Therefore,

that- shaft being adapted to drive traverse-
screw D? by means of any convenient appii-

| ways B', on which a carriage, C, of the cutter-

carrying mechanism is fitted to travel, bear- ' .
ings G F for the driving-shaft I, bearings for

traverse-serew N, and a bearing for shaft B*. 55 :

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 1.
A mnut (not shown) fixed on the back side of
carriage C is formed to receive screw N, which 6c

is driven by any convenient means—as, for

instance, pulleys J M—a clutch, I, operated
by lever K°, serving to start and stop the said
Serew, I | | L
The driving-shaft I is driven by a pulley, 65
H, and carries a pinion, K, meshing with.a
oear, A% on shaft B? which shaft B* carries

also the first one, C?,of a train of change-wheels,

C?, F?, and G* of which the second or inter-
mediate one, % is carried by and upon an ad- 70

justably-fixed yoke, as D* The third one of
' said change-wheels is carried by a bearing, I,

of frame B, and is adapted to drive a splined -
shaft, H? parallel to ways 2 2. Tixed upon
this shaft, and meshing with master-wheel J°, 75

is the pinion I*, whereby said shaft rotates the

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.

In the bed A are bearings for a traverse-
secrew, D?, which works in a nut (not shown)
fixed to the under side of frame B, for sliding 85

that frame 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’

9o

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- 95
ation of cutting worm-wheels may be taken
from the arbor K% which, owing to its natu-.
rally slow rotary motion, is particularly adapt-
ed to communicate the required slow feeding
motion to sald frame. o

The parts B’ C, B, V, T, L, G, F, L, J, M,
.1)5: K% H, K, A5 B, C, D?, 1%, G, H21 I%,

8o



CJ5 I, DY) and I arve or may be similar or

10

1dentical to the correspondingones deseribed in |
the said applieation of said Francis A. Pratt.
The other parts of my machine are not the
same as in that application, but are substan-

tially as herein shown and described.

L domnot claim, but, on the contrary, T:here- |
by disclaim, anything herein described and
- clalmed that is deseribed 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 Imay

- use other forms of gearing than worm-gearing

20

- between shaft H? and arbor K* as'shown, for
instance, in Fig. 19 of the application of said
. Pratt aforesaid,wherein bevel-gearing isshown
~ thus employed. Neither do I limit myself to
. ablank-spacing device having an index, as
~+ shown and deseribed; 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

';s_a.id;Pmtt._ L

o

- :W-’hen.a;Spm"'—Wh'éeI 13 ;[O; be cut :iﬁﬂﬁs: ma-
chine, the blank therefor is first fixed to the |

- blank-arbor %% - A suitable cutter is fixed on

- tween shafts B* and H? is removed, and the
- Iframe B is moved by means of screw I? to
NG =2
~..a groove in the blank of a predetermined |

- depth. The cutter is next started rotating by
means of a band on pulley t, and the cutter
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the completed worm-wheel.

arbor V. One of the train of gear-wheels be-

a proper position to allow the cutter to make

18 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° are selected to rotate shaft He.

Those gears are usunally 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 piteh and size would, if in
place of that hob, traverse the periphery of
The hob and

blank are now started rotating, and by means
of screw 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

I'elaim-as my invention—

- 1. In a gear-cutting machine, a mechanism
~consisting of frame A, arbor I{% 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 I, having a pinion mesh-

1ng 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 1dexing deviee on shaft H?, substantially

as described, for use in cutting spur-wheels,
all combined and -operating substantially as

set forth. -

gitndinal ways 2, and bearing F%; second, a
blank-arbor working in said fixed bearing and
provided with a master gear-wheel, a splined
shaft, 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

“the blank may be performed by hand in the
usual way, or by means of the gearing de-

~scribed for that purpose. e

75

- 2. In a gear-cutting machine, in combina- =
tion, a suitable frame-work, as A, frame B,

sliding on saidt frame A and carrying the cut-
ter-carrying mechanism, arbor K* working in
a fixed bearing on frame A transversely to the
line of motion of frame B, shaft D’ working
1n a fixed bearing on frame A parallel tosaid
line of motion, gearing, substantially as de-
seribed, between said arbor and said shaft,
screw-shats 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 eombined and operating substantially as "
~set forth,
3. The :GOI_llibiI]ElftiOll.Off these four elements:

first, a frame-work, as A, having transversely
thereon afixed bearing for a blank-arbor, lon-

85
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bearing I°; fourth, gear G, carried in bearing

I and splined to shaft HH?, and a train of gear-

1ng, substantially as describad, connecting

gear G* with shaft I, all combined and operat-
g substantially as described.
FRANCIS H. RICHARDS.
Witnesses:
Francis A. PRATTY.
- GEO. AL REYNOLDS,
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