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To all whom 1t may concern :

Be it known that I, AMos . BRAINARD, a
citizen of the United States, residing at Hy de
Park, in the county of Norfolk and State of
Massachusetts, have invented certain new and
useful Imprevemente in Gear-Cuatting . Ma-
chines ; and I do hereby declare that the same

are fully described in the following specifica-

tion andillustrated in the accom pany ing draw-
Ings.
On the dlawmgs, I‘Jgure 1 rcpresentb a per-

- spective view of the improved gear-catting

15

~-the worm-wheel and the gear to be cut

20

25

“machine.

Iig. 2 represents a detail rear view
of the worm-wheel, its worm-shaft, and adjust-
able bracket. I*w 3 represents a detail side
view of the dlndmg mechanism for tun}r;ng

1o
4 represents a side elevation of the atljustable
table for the catter-shaft. Fig. b representsa
partial front elevation of the ma(,hint
represents a detail view of the centering de-

‘vice for arranging the cutter centrally with
- the axis of the wheel to be cut.

Fig. 7 repre-
sents a cross-section of the worm and worm-
wheel on theline X Y, shown in Ifig. 2. Fig.S
represents an enlarged central longitudinal

 section of the cutter- arbor and cutter; and Fig.

30

35

~ means of a worm and worm-wheel, as distin- ;

4.0

45

9 represents an enlarged cross- sectwn on the
line U V, shown in I‘lg 5. showing the indica-
tor for settmﬂ' the cutter to the exaet depth of
the desired teeth to be cut on the wheel.
- Similar letters refer to similar parts wherever
they occur on the dlﬂ"erent parts of the draw-
ings.

This machme is of that class of gear-cutters
in which the necessary divisions are made by

gm‘shed from thosein which thedividing mech-
anismis either adial drilled with the necessary
number of holes or a spur and ratchet-wheels.

1n this machine are several special deviees
to attain and maintain unusual accuracy, as
will herein be more fully described.

a is the standard or frame of the machme,
having in its upper end a bearmg, b, for the

~ shaft ¢, to. theé rear end of which is qeeured the

worm- Wheel e, and to the forward end of which
is secured the wheel d that is Lo be cut.
- fis the worm, and f/ is the worm-wheel shaft

so by means of which the worm-wheel ¢ is oper-
aced. The shaft /7 is located in bearings f// f//

g, 6 |

f

l

‘and exact compensation for wear.

on the vef'tlmlly fldjustable bracket I, the lat-
ter being adjustable up and down on the rear
of the standard ¢ by means of the set-screw &’
passing through the screw-threaded ear or lug
a'’, cast on the standard a, and by these means

the worm f ean be a(]Justed in its relation to

the worm-wheel e to the utmost nicety, and
after being so adjusted the bracket F i1s firmly
secured to the standard « by means of the set-

serews ¢.¢ passing through slot-holes ¢’ ¢/ in
the bracket I and screwed into the standard a.
The purpose or object to be attained by the

above-named combination of worm-wheel e,

‘worm-carrying bracket I, set-screw o/, and

fastening-screws ¢ ¢ is aceuraq and an entlre
absence of backlash. The combination used
secures this by affording a means of adjusting
the worm to such a depth in the worm-wheel
that the slightest motion of the worm shall
also move the worm-wheel, and this not only
when the parts are new, but furnishes a ready
This 15 a

matter of much 1mp01tance, not only in. the
attainment of accuracy in dividing, butin rig-
idly holdmg the worm-wheel without .«_ﬂlowmg
16 to move in the slightest degree, and thereby

possible in ordinary gear-cutting machines.

The bracket If 1s also prov ided mth bearings
| £ fu1 for the dividing-shaft f1v.

the change-gears connecting the shafts /7 and

f¥ to convey motlon from the latter to the:
| former.
The worm-wheel e is made in two parts—.

namely, the main body ¢ and the annular rim
¢, the latter being made half as wide as the

‘Whole worm-wheel ¢, and fitted into an annu-

lar recess on the side of the worm-wheel ¢, and
secured thereto by means of sef-screws &'/ ¢”,
as shown in Figs. 2 and 7. The thread in
the worm-wheel for the worm
half in the body of the wheel and one-half in
the annular rim ¢/, and in this mannér 1 ob-

fis made one-
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insuring a smoother cut for the teeth ot gear-
wheel on the other end of the arbor than is

3G

h ' are

02
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tain a divided worm-wheel in more easy, sim- .

ple,and durable manner as compared with the
usual way of making worm-wheels of two
equally large disks or plates, which is objec-

tionable in wheels of large size on account of roo

the difficulty of gettmg a perfect bearing all
over {:u(,h large suriaces? and it would require




S 1)88115 Illﬂ[’:ief;? but; ;tht‘;}’ have. in .
 wheels divided through their whole diameter.

o

~very thick and heavy disks or plates to finish
well. .
~simple way In my fumngement ‘md construc-z
‘tion as.above described. SRR

The same result is obtained in & more.

I douotclaimasmy inv eutlon 2 worm- wheelj
made in two parts, as such have heretofore
fact been two

- By 'making the worm-wheel as hereinabove:

S To)

20

deseribed in accordance with my invention-—
- thatas, with amaimn body and a separate rim-—
- the labor of making 1s very much simplified,
o and the strength and  stability of the wheel

- mcreased mthm:t mcreasmglts weight, a very:

SEEREEEERE §-58
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1mportant wnmdemtmn m m'lhmg W hee]b of

When cutting bevel- gmrs mth A rotary cut

T ter 113 uauwll} necessary to make three cuts, |
the first diroctly to the: center in a:straight |
line, then one on each side of the center line
to get the necessary difference in width of cut: |
-on the outer and inner ends of the teeth. : In:|
common praeticg this issaltogefther-a%matter@ofé |
experiment: with each bevel:-gear, depending
-entirely on the eye and experieuce of the work-:|
o ..man, and no certain way has heretofore been
-1 devised for cutting two bevel-gears exactly:
- alike by a system Of actual measurement in
. the gear-cuttine machine itself. In . my ma-
thne, after one gear has been cut correctly, or
.. .even one side of ‘a tooth has been cut, a ree-:
. ord.can be made of the necessary amount of
o Hsetiover,? and ever after thatparticular size: |
. gear can 'be cut exactly without further experi- | n
Tor this purpose l arrange upon the |
‘end of the shaft 71 a toothed wheel 1, fitting

ments:. :

loosely on said shaft, which can be held firmly
in position by means of the latch-lever ¢ and
locking-button ¢/. (Shown in full lines in
Fig. 3.) '

On the end of the shaft /17 is firmly secured

~ the erank-lever £k, to the lower end of which is

45

hinged the crank {. The upper end of the
crank [ 1s hinged to the rod m, projecting

through a sleeve, &/, on the lever k, as shown

in I'ig, 2. The rod m terminates as a pointer

~orpawl,m/,which isadapted torestina notched

50

plate, m//, secured to the outer face of the
toothed wheel ¢, the pointer or pawl m/ being
actuated toward the wheel 7 by means of the

- cotled spring k' within the sleeve %/, as shown.

When cutting spur-gears wheel 7 is not used

~at all, and the lug m/" mightbe secured directly
- to the bracket If, dispensing with wheel 7 al-

55

together; but when cuatting bevel-gears it is
necessary to use a cutter thin enough to pass
through the narrowest part of the space be-

' tween the teeth,and this wouldof course leave

the outer and wider end of tooth in a wrong
shape. Some means must therefore be used
to set over the gear in such position that the
cutter may I'orm one side of the tooth, and then
to set 1t in position to form the other. To

accomplish this I release wheel ¢, and leaving

the pointer or pawl m/ in its seat m//, I rotate

‘the notched wheel 7, whica then moves the

rexnlaiglh

cutter to form one: side of : the tooth:
wheel 7 is then locked, and the proper division -
for toothing the gear proceeds by raising the -
pawlm/ out of its seat and rotating the ¢erank
l the requisite number of times, the wheelvre-
maining stationary until one side of all the -
teeth in the bevel-gear has been cut. Thepro-
cess. of unlocking wheel ¢ is now repeated,

when it is rotated in the contrary direction -
the proper distance, relocked, and the gear- . ¢
cutting proceeds as betore.
comes necessary to set over a bevel-wheel to
make the side cut'the button #// 18 turned to
| the position shown in- dotted lines 1n Iig. 3,
‘1'and the latch +:is raised ‘out of contact with
the toothed wheel 2, and leaving the pawl m/
10 1ts wpotelt /' the:wheel ¢ 1s turned by the
crank { the reqmmte distance toone side. The
teeth of the wheel ¢ being numbered fromeach -
side of the upper tooth when in‘its normal po- .
sition, it is evident that when the proper posi- g3
tion of one side of the tooth of gear to beent ~
18 ascertained the wheel 7. has only to be ro- .
tated the same distance from zero in the op-+

' posite direction to bring the other side of the @

tooth 1u 1ts proper position, and a record can
be made, saving any farther trials with a gear i

2023,409

to bring the tooth of bevel-gear on the arbor : =
¢ of the machine in proper position for the -

Thus when it be-

The -

75

80

of  the same description; but while the-above -

arrangement: brings thée, gear-tooth in proper . '

'poaition,' a change of position of the cutting- & i

tool n! 1s also necessary upon the cutter-arbor
r_'['l

100
effect this an extensible eollarmadein

two parts,n’/ and #/”,is used,as shown in Figs. =

| 1,5,and 8. The two parts of said extensible col-

lar are composed of an outer shell, »/, hav-
ing a male screw-thread fitting within a cor-
responding female screw- thread in the part

7/, which latter is made stationary on the ar-

bor n by means of a key or other~equivalent
device, and made to rest against the collar n¥
on the shaft #». On the periphery of the sta-
tionary part #// is magle a zero-mark, and on
the periphery of the adjustable part »'/ is a
uniform series of numbered lines lengthﬁ?lse
upon 1ts surface.

The end of the eutter-arborn is screw-thread-
ed, as shownin Ifig. 8, and there provided with
a nut, n'Y, and sleeve nv, located between said
nat and the cutting-tool #’. The requisite dis-

tance necessary to move the cutter having been

determined, the nut #iv is loosened, and the
parts »'/ n'/ expanded or contracted to the nec-
essary point, after which the nat 7'¥ is again
tightened and the machine is ready for work.
Like the device for moving the gear-wheel, so
this device for changing the position of lhe
cutter can be made a matter of record, so that
1t can ever afterward be adjusted With-- Cer-
tainty upon the same description of bevel-
gears. Ifurthermore, it is essential that the
rotary cutter n/ should be in a plane passing
through the center of the arbor ¢ of the ma-
chine which carries the gear d to be cut. The

| method of effecting this in common use is to

worm f and worm-wheel ¢a sufficient distance | turn the center arbor to a point at its outer

I10
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end and running the parts carrying the cutter | Fig. 4. It consists of a stud , 7, sccured to the

up to this point toadjust thecutterby it. This,

especially in a machine worked with screws,
involves much time-and labor, and to obviate.
g this 1 use a device as shown 1 in Fig. 6. This
~ consists of a rod of metal, o, tapped at its outer
end for a set-screw, o/, to secure an adjustable
_sharp-pointed strip of metal o'/,as shown. The
other end of the rod o has a sho‘ulder, o', at

10 & proper distance from the end of the shank
0. The device, after being properly fitted to

- the machine and adjusted by actual experi-
ment, 1s used by inserting the shank o' up to

its shoulder o’/ in a socket bored out in the

1z bearing N’ of the cutter-arbor, as shown by
dotted lines in Iig. 5, and the cutter set so
that the center of its cutting-edge coincides
with the sharp edge of the metal strip or gage
o'’. A slot, o¥,1s made in the strip 0" to allow

2o of its adjustment for diiferent diameters of the
cutters. Another careful adjustment needs to

be made—namely,the depth of cut for the teeth

for gear-wheels; fmd 1n practice this is so dif-
ficult that only by theaid of special gages made

25 by experts can the average workman set a
gear-cutter to the proper depth; but by the
mechanism dexcribed below this machine can

be set with mathewmatical exactness by any me-
chanic capable of running the machine. This

30 mechanism consists of a dial, p, secured to the
bearing p’, and usually made in one piece with

it. A finger or pointer, p’/, loosely embraces

~ the crank-shaft p/, one end of the pointer p’/-
being split or sawed tbrough, and provided

35 with a clamping-screw, p'v, so that it can be
-~ c¢lamped to turn with the shaft »’// or loosened
to turn on it. The dial p is marked with zero

~ at its central top edge, and has a series of lines
apon its face to correspond with thousandths

g0 of an inch of elevation of the cutter-arborand
- itz attachments. In practice the gearing: is
commonly so arranged in relation to the.ele-
vating-screw g thatacompleterevolution of the
. crank-shaft p'" actuating it raises or depresses
45 the cutter and its appendages one-eighth of an
inch. The dial then having one hundred and
twenty five divisions, each dwlsmn will corre-
spond withoneth ousandth of aninch elevation.
The setting for depth of tooth then proceeds

go as follows: The cutter and gear to be cut be-
- ing in place, the cutter is raised under the gear
till its outer edge or circumference is touched.
The pointer p’/, loosened upon the cerank-shaft
p»'"',1s brought to zero-point and clamped there

55 to the shaft, As the depth of cut for teeth of
any given piteh is well known, the cutter
needs only to be raised the rrqmslte number
of thousandths of ‘an 1nch to be in pOSIthI] to

make the proper depth of cut.

6o Whencutting gear of considerable dmmeter
“the strain upon the arbor carrying it is very
great, and the gear itself 18 liable to spring,
causing the cutter to chatter, with danger of
breakage, and making rotigh work. To pre-:
65 vent such chattering or yielding of the gear
that 1s being cut 1 use the rim-rest shown in |

_standard & of the machine, aud provided with

an adjustable set-serew, 7/, and check-nut 7",
as shown. The stud # may elther be arranged
to be vertically adjustable in a slot, »//, in the

may be bolted to it with adjustment for dlﬁer-
ent diameters of gears. The set-screw 7/, be-
ing seb out till it touches the gear-rim d, sup
ports the rim and prevents its nbratlon by
which smoother work is produced than could
posmblv be done withount it.

S is the vertically-adjustable table or car-
riage, actuated up and down by meansof bevel-
gear p¥ on crank-shatt p’”’ and bevel-gear ¢’ on
the vertical screw-shaft ¢, which works in the

stationary nut ¢, as usual. N is the later-

ally-adjustable cutter-shaft carriage, with 1ts
bearings N’/ N/, as usual.
The autom dtlc feed mech anism shownin the

drawings is similar to that desertbed in a pat-

ent_gmnted to me October 1, 1872, and is nof
subject-matter in the present application.
Having thus fully deseribed the nature, con-

struction, and operation of my invention, I

wish to secure by Letters Patent, and claim—

1. In a gear-cutting machme, the worm-
wheel ¢, 1n combination with the vertically-
adjustable worm-carrying bracket If, adapted
to be adjusted on the standard a by means of
set-serew ¢/, and having fastening-screws’ g J,
as and for the purpose set forth.

2. In a gear-cutting machine, the dividing-
shaft fv its toothed wheel 4, recessed plate
m'’, crank-lever k k', pawl m m’ , hinged crank
l, latch ¢/, and button ¢/, all cambmed and ar-
ranged to operate as and for the purpose de-
seribed. -

3. In a gear- cuttmg machine, the cutter-
arbor » and cutter »/, in Lombmatmn with the
extensible collar n'/ ' and fastening-nat n'v,
as and for the purpose set forth.

4. The herein-described centering device for

centering the cutter #/ with the arbor ¢, con-
sisting of the rod o, set-serew o/, adjustable
pointed strip .0”, collar o/, and shank o',

adapted to be inserted in a hole or slot in the
bearing N’ for the cutter-arbor, as set forth.

5. In a gear-cutting machme, the combina-
tion, with the crank-shaft p’ and intermediate

70

front. of the machine, as shown in Fig. 1, or

75

8o

Q0

95

{00
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mechanism for raising or lowering the carriage

S, of the stationary and graduated dial p and

ad]ubtable index or pointer p”, as and Ior the

purpose set forth.

6. In a gear-cutting ma(,hme, the vertically
and laterally adj] astable rim- rest v v’ v/, adapt-
ed to be secured to the front of the standard
@, and having its set-screw 7’ a,rranged to sup-
porb the rim of the wheel d that is to be cut,
as set forth.

In testimony w hereof I have affixed my sig-
nature in presence of two witnesses.

AMOS H BRAINARD

-Witnesses:
ALBAN ANDRLN,
I, ALLEN.
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