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To all whom it may concern :

Be it known that I, ALOHA VIVARTTAS, of
‘West Hoboken, New Jersey, have invented
Improvements in theManufacture of the Teeth
of Gear-Wheels, of which the following is a
specification.

Of the drawings, I‘lgure 1 is a plan view of

a part of a disk that is being cut, showing the

action of the male and female cutters. Fig. 2
is a side and edge view of a male cutter of the
rotary deseription.  Fig. 3 is a side and edge
view of a female cutter of the rotary descrip-
tion. Fig. 4is a side and plan.view of a male
Yig, 5is a side and plan
view, of a female cutter or templet.

The same letters refer to the same parts
throughout.

This invention relates to the form and con-
struction of rotating cutters or mills, single-
edge tools—as planing or turning tools and
templets orpatterns——and alsoto the method of
using thesame in finishing gear-wheels,wheth-

. er spur, bevel, or spiral, and whether screw
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threads or racks In forming the teeth and
spaces between them on a gear-wheel it is cus-
tomary to use a cutter which, being driven to-
ward the center of the gear upon.the center
line of the space between two teeth, forms
both flanks of that space, and also one side of
each of the two adjacent teeth, at one opera-
tion. - By this method a catter fitted to malke
a perfect tooth on a : gear-wheel of any one
size or number of teeth can cut no other num-
ber perfect, and even the tolerable approxi-
mations attainable with one cutter are so lim-
ited in number that a full set of cutters for
any one pitch becomes a necessary and ex-
pensive item,and at the best.makes an inferior
article, to say mnothing of the-make-shifts,
where, from motives of economy of money or

. time, gear-teeth are cut with cutters never in-

tended for any such size. To correct such
evils the cutter and manuner of usmg it herein
described are nsed.

By the term ¢“space” in this speclﬁcatlon is
meant the openingfrom the piteh-line in; whose
sides determine the form of the bases of the
adjacent teeth; and by the term ¢tooth” is

. meant the body of the tooth from the pitch-line
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out. , :
For any one pitch or size of tooth two cut-

ters are provided—a male or space cutter, A,

and a-female or tooth cutter, B.. In using '

these the male A is passed through the blank
in the usval way on the center line of the
space between two teeth, or on radius €’ C?,
finishing the space only, asshown at D. Then
the female B is passed over the tooth proper
upon the center line or radius thereof, C' C?,
finishing both sides or flanks of the same tooth
at one cut down to the pitch-live, meeting the
finished surface made by the male cutter, and
leaving perfect space D and perfect tooth D,
and this pair of cutters will cut any size of
gear or number of feeth from the straight rack
or wheel ofinfinite radiusto thesmallest pinion,
leaving all equally perfect and accurate in all
of their proportions. This style of cutter-can
be made of any preferred . form or contour of
tooth, however constructed. These cutters
are adapted to all styles and sizes of gear,
from watch-wheels to machine or wooden pat-
tern work for gear of the largest size. Inmak-
ing these cutters it is advisable but not essen-
tial that the male, Fig. 2, A, and female, Fig.
3, B, should have their diameters at the point
E I, where they coincide with the piteh-lineof
the gear they cut, equal. This facilitates their
use. Thus the male cutter A having been
put on the arber and adjusted so that it just

agrees with the diameter of the wheel, which

is when the line Il B/ is a true tangent to the
piteh-cirele of the wheel and the spaces cut
around, the cutters are shifted without alter-
ing the adjustment for center distance, the
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female cutter B finishing the gear withont .

further adjustment. For a similar reason, the
male cutter A being made of dimensions on
the line F F’/ equal to the female cutter B on
the same line, I I, if the cutter A has been
properly. adjusted upon the line of centers
the cutter B shiftsinto the same position with-
out trouble.
space to tooth, no further adjustment is re-
quired. The female cutter B is generally made
double, or in two parts, as shown, both for
convenience of making it, and also that the
halves may be used separately in cutting
bevel-gear and others. In cutting worms the
straight cutters orlathe-tools, Figs.4 and 5,
are generally used. Sometimes these tools
have two or more points for the more perfect
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finishing of double and triple threaded worms,
The worm-gear shounld be finished by a cutter
made in duplicate of the worm itself. In pat-
tern-making for cast gear the workman uses
a male templet, like A, Fig. 4, for proving his
work in finishing the spaces'between the teeth
and within the pitch-line, and then a female
templet, like B, Fig. 5, in finishing the teeth
from piteh-line out, the manner of applying
these templets being shown in Fig. 1, A
and B. These two templets will fit any pat-

. tern he can make of their piteh, and, while
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making better running and fitting gear than
are possible by the old methods of laying out,
are also far less troublesome to make.

Inthe drawing-room the habitnal useof these
templets in depicting the required gear-wheels

not only saves much time in drawing the teeth, |

but also accustoms the eye of the workman to
the correct proportions reqnired at his hand,
conducing to improved workmanship.
Having thus described the nature and uses
of my invention, that which I elaim, and de-
sire to secure by Letters Patent, is— .

1. The combination of the male and female
cutters whose combined cuts form a perfect
finished tooth on any wheel or rack of the
same pitch, as described, when constructed
and operating in the manner and for the pur-
pose as above set forth. ‘

2. The combination of the male and female
cutters, the former adapted to cut on the ra-
dial center line of the space and give form
to its sides up to the pitch-line of the gear,
and the lattér adapted to work on the radial
center line of a tooth and finish the: form of
both sides of the tooth down to the pitch-line,
substantially asand for the purposes deseribed.

3. The female cutter or templet B, made in
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two parts, as and for the purposes hereiu 4o

shown and deseribed.
ALOHA VIVARTTAS.
Witnesses:

EpwARD HUGHES,
AUGUSTUS BOTTGER.



