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i vented certain new and us oful Improve-

0o mection with the accompanying drawmgs n

55 shaping machine: 2, & dovetailed recess M

40 the base of the

45 the base-plate and gib and serving to adjust

50 constitutes what will be hereinafter veferred

" ax their common axis’ constituting - what will

do
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To all whom it may concern. ,

Be it known that I, JORAN FREDRRICH A.
MiLL, a citizen of the Uniterd States, resicing
»t Ilamilton, Butler county, Ohio, have in-

ments i Gear-Cutting Apparatus, of which
 the following is a specification. |
" This invention pertains 1o apparatus for
cutting bevel gears by the method of focal
1o planing, and ihe oxemplifying embodiment |
7 Yerein seb forth takes the for of a portable
gelf-contained appiance adapted to be se-
cured to the table of any ordinary metal
“shaping wachine, the general systein of con~
15 struction. however, Jending itsell Tor use with
most anv kind of reciprocating metal paring
machme. S -.
The invention will be readily understood
from the following description taken 1n con-

- —— . v

which:— _ _ |
- Figure 1 1s o side elevation of a gear cut-
ting apparatus exemplifying my invention:
Tig. 2 a front elevation of the same, part ver-
tical section, the mandrel being omitted:
~ Fig. 8 a plan, part horizontal gaction, the-ar-
hor, mandrel and ndexing mechanism being |
Comitted: ¥ig. 48 vertical section in the plane
" of the vertical axis of the apparatus at right !
50 -angles to the Torizontal axis: and Fig. 5 a
“face view of the cubting tool conjunection
Cwith its setting gage. .
-~ Ip the drawings:—1, indicates a haseplate

adapted to be rigidly secured to the table of &

e R EE —— . mm S
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o

A —  ——————

the upper surface of the Lase plate, senii-Clr-
cular at one end awd open at the other end:
3, 1 housing resting on the base-plate: 4, &
cireular dovetailed boss rigidiy formed with |
housing and engaging the
. dovetailed recess m ihe base-plate: 5, & o1h
" spugly fitting the open end of the dovetalled
Lecess in the base-plate and having its mner

- end engaging the boss 4: 6, a sCrew engagIng

‘e latter inwardly so that the housing be- |
cdomes clamped with satisfactory firianess to
" the base-plate while at liberty to rotate upon
e axis of the dovetailed parts, which axis |

{0 as the vertical axis of the apparatus: 7,
upwardly projeciing side-arms on the hous-
- ing, one at each 81 {e of the vertical axis: o, &

" Jwrizontal bearing in-each of these arms, |

- hereinafter be referred to-as the horizontal |

uue “-'T‘-.._

—— i — -

axis of the apparatus, this horizontal axis In-
tersecting the vertical axis, the point of 1n-

tersection constituting the focus of the sys-

tem or the apex of the counes vepresented by 9

the bevel-gears to be cut: 9, an arbor-bearing
having at its lower end a fork trunnioned to

the bearings 8 so that the arbor-bearing may

moveangularly upon the horizontal axis of the
apparatus, the axis of the arbor-bearing cut-
ting the intersection of the vertical hnd hori-
sontal axesof the apparatus,or Jinotherwords,
cutting the focus of the system, the lower end
of the arbor-bearing bemng at some distance
from the horizontal axis: 10, the trunnions of
the arbor-bearing: 11, a hore, of accurately
known diameter, axially through the fork-

arins of the arbor-bearing. and through the

Cranmions: 12, the tapering bore of the arbor-
hearing: 13,the arbor accurately fitted for ro-
tation therein: 14, & worm-wheel fast on the
upper end of the arbor: 15, a worm journaled
at the upper end of the arbor-bearing and en-
caging the worm-wheel, the worm and worni-
wheel being merely typical of well known in-

- dexing devices for rotating ‘the arbor: 16;

the mandrel, having 1ts shank-frmly fitted in
the srbor, the lower end of the mandrel pro-
jecting out of the arbor and past the rocus of
ihe system and being adapted to receive and

At the gear-blank to be operated upon: 17,

‘he usual screw for drawing the m andrel
tichtly into the arbor: 18, a nut threaded
upon the mandrel, between the gear blank
and the lower end of the arbor: 19, a nut
threaded upon the mandrel below the gear

blank: 20, the gear blank snu olv fitting the

‘mandrel and tightly f:lam}}ed between the

nuts thereon, the gear blank oecupying such
longitudinal position upon the mandrel that
it will lie below the locus of the system and
have the focus coincide with the apex of-the

“cone ot which the gear blank forms 2 frus-
fum: 21, a toothed sector carried by each -

tpunnion of the arbo-r-b eATIN, axteriortothe

being that the trunnions are formed integral

- upon the inner faces of the sectors, the sec-

tors and trunnions being rigidiy holted to the
fork-avms of the arbor-bearing,. the bore 11,
before referred to, xtending aiso through
the sectors so that a tost bar may. be passed
through the bores aod across the apparatus:
22 8 section supported rigidly by one of the
<ide arms of the housing and presenting its
seginental: edge rearwardly and upwaraly:

23, a segmental bolt-slot in the sector 22: 24,
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wroper pressure on the stud which
hoo

a stop-block bolted against the inner face of
the seetor 22 and angularly adjustable along
the slot: 25, an adjustable stop-serew c¢ar-
ried by the arbor-bearing in position to have
its inner end abut against the stop-hlock 24 .
=6, a horizontal shaft-journaled in the hous-
me and extending across the same to the rear
of the vertical axis and parallel with the hori-
zontul axis of the apparatus: 27, two pInions
fast on this shaft, one engaging cach of the
toothed sectors 21: 28, & worm cear fast on
one end of this shaft: 29 4 worm journaled
m the housing and enguging this worm-gear:
30, a hand-wlieel havine o perative connection
with this worm: 31, a vertical grideway sup-
pertea by the housing near the worm-whoel
250 32, a rack sliding in this curdeway: 33 g
stid projecting rigidly from the rack, its axis
nemg parallel with the horizontal axis of the
apporatus, tius stud being preferably pro-

AR X

vided with o plurality of rollers: 34, a
toothed sector engaging rack 32 and ‘mouni

ed Tor angular adjustment on shaft 26, the
preferred construction being to provide the
outer face of worm-gear 28 with an annilar
holt-slot and to bolt the sector thereqt: 35,
anupstanding bracket mounted for horizon-
tal :-;f'iding adjustnent on the base-plate in a
direction tangential to'a circle struck from the
vertical axis of the apparatus, this bracket,

heremafter termed the tem let-bracket hav-

ing & pair of side-arms straddiing the stud 33
but entirely free of the stud: 36, the templet,
being in the form of g plate removably se-

 cured against one of the side arms of the tem-

plet bracket and presenting a. properly con-
voured edge against the rack-stud 33, Fig, 1

dlustrating the templet ag being disposed at

the left of the stud: 37, aduations, prefera-
ply verniered, at the slic ing joint between the
wempist-hbracket and the base-plate to facili-
tate the accurate ad justment of the tem plet.
1w 8 horizontal direction: 38, a lever bearing
against Lhe side of the stud 33 opposite the
tersples and serving to hold the stud against

the contour edge of the templet, this lever

seing adapted to have attached to it a weight
or its equivalent to cause it to exert the

by the way, may be very light: 39, gearing
conneciing the spindle of hand-wheel 30 wit
the spindle of worm 29: 40, a ratchet-wheel
loose on the spindle of hand-wheel 30 he-
tween the hub of that hand-wheel and g col-
far on the .spindle: 41, friction-washers at

each side of the ratchet-wheol : 42, a nut on

the spindle of hendiwheel 30 Serving  to
clanip the ratcliet-wheel between the fric.
tion-washers and produce the desired amount,
of driving capacity between the ratchet-
wheei and worn 29 143, a pawl carrying arn
pivoted on the spindle of hand-wheol 30 44,
o rod conneeted with this arm and adapted

1o recelve reciprocating motion from any )

suitable part of the shaper, say some part of

the usual feed mechanism of the

upon its axis for ¢

pressure, .

s new position may be shifted

892,442

_ shaper: 45,
a pawl carried by the pawl carrying arm and

engaging the ratchet-wheel: 46, screws for -

adjusting the templet bracket 35 on the base-
plate: 47, an accurately
Ing up from the hase of

formed rib project-
the housing and ex-

70

tending, at right angles to the plane of the

horizontal axis of the apparatus: 48, a gage-
arm free to slide on the base of the housing

and nicely
of this arm
plane of

fitting the rib 47, the upper end
projecting up into the horizontal
the horizontal axis of the apparatus:

49, a gage-plug secured to and projecting in-
wardly from the up{)er. end of the gage-.
a

bracket in the vertical and horizontal planes

of the focus, the preferred constriction for

this gage plug being a cylindrical plug held

rotariy in & cylindrical bore in the top of the
and projecting outwardl y-as
from the gage-bracket: 50,

rage bracket
well as inwardly
the outer end of this gage-plug, this end be-
ing preferably broucht to. a point disposed
accurately ' |
plane of the focus, the outer end of the plug
beimg cut away down to its eenter: 51 , the
tool, to be reciprocated as usual, and having
a cutting corner which is to do the work, this

In the vertical and Horizontal

75

80

90

tool to reciprocate in a path at righta,ni:;les *

to the vertical axis of the apparatus and at

Ing graduations, preferably verniered, at the

joint of sliding engagement between the base

of the housing

23, codperating graduations, which are pref-

erably verniered

ouis portion of the arbor-bearing.
By means of the mandrel-

blank may be adjusted to proper position

relative to the focus; by means of the index-
ear-plank may be turned
e 1ndexine sdjustment;
by means of the hand-wheel 30 the arb or-bear-

ing mechanism the

the level of the horizontal axis- 92, cobperat-

and the base of gage-arm 48
on sector 22 and a, contigu-

nuts the g{zm‘-# '

100

105

ing and the parts earried byit, may be adjust-

ed angularly into the general position desired
and given proper angular motion for feeding
purposes as the tool cuts down the side of

the tooth; as the tooth feeds upward for the

successive cuts the templet-stud descends
along the edge of ‘the templet and compels
the gear-blank to move angularly on the ver-
tical axis of the . _
justable sector 34 the templet-stud can he
set into proper relationship with the templet
after the general &(‘]justmeut has been made
for the MEfir—hearing to suit the

gear-hlank in hand
antsecuringit to the second arm of the tem plet
bracket it may erfgage the other side of the
templet-stud and provide for operationgat the

opposite side of the tooth spaces; by bringing 12
the horizontal arm of lever 38 to the vertieal

It may be caused to act properiy on the tem-
plet-stud under the new conditions of the
templet, by means of screws 46 the temploet

bevel of the
by reversing the templet.

sidewise

110

115
system; by means of the ad-

3120
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15 to h - SR,
"~ secured upon the lefthand arm of the tem-.

: }Jl_et-bmcket. For simplicity of description

20

‘need be given only
-of the apparatus.

. 8sg,442

to secure the proper width of tooth space; by
means of the gage-arm the Jongitudinal po-
sition of the eear-blank upon the mandrel

may be accurately determined through the
medium of gage-point 49; by means of the

“outer end 50 of the gage-plug the cuthing.
 corner of the tool may be aceurately ad-
~ justed to the

he focal line in which i is to al-
ways work; and by means ol the Tod 44 an

automatic feeding motion may be transmit-

ted to the spindle of hand-wheel 30.

Assume the gear-blank to have been pro-.

duced of proper size for specified bevel, pitch
and number of teeth and assume the templet
to have its edge of proper contour and 1o be

ot it be assumed that the teeth have been

either cast or blocked out so that attention

The Speciﬁmtmn for the

gear to be produced, will involve a certain

By means of
26

“angle of a line cutting its focus and pitch line.
the hand-wheel 30 let the arbor-

besring and the parts carried by it be ad-

justed on the horizontal axis of the appara-

tus-till the specified im%(le.'is read at gradua-

“mandrel, at random position between the
‘mandrel:nuts. - By means of the mandrel
nuts let the blank be adjusted and secured

30

5

tions 53. T.et the blank be placed upon the

Jlongitudinatly on the mandrel till its outer

' “piteh line is the specified distance from the
- horizontal axis of the apparatus, the exact-
ness. of this setting being" determined by
. gage-plug 49 as referred to readings taken at
" graduations 52.

q Let the tool be adjusted to
fhe surface or to the point of gage-plug 50,

- which will cause its path to.cut the focus.

. worm-wheel 28, be now secured to the worm-

- wheel in such angular position that stud 33.
- coincides with the pitch-line polnt on the
templet. .~ Mow, the arbor

45

Lef the gage-arm then be removed:

" the index mechanism ‘against rotation, by

- ."-'m?e“gns.-Of’-hand-—WhEGl_30,-1;:1 the mandrel and .

oL 1ts-parts downwardly .

" the blank is below the cutting plane.
- 50

< larly .
 While this angular raising of the blank to the
l the stud 33-travels down the
- templet, and the housing and the parts-car--

till the beveled face o1
_ - The
at one side of the tooth-space may

cutting _ )
now proceed, hand-wheel 30 being advanced
affer each cut so as to raise the blank angu-
+il1 the face of the tooth is finished.

cut, progresses

- ried by 1t are forced into angular movement

~ on the vertical axis of the-apparatus thus

- 3--:
4
4 ,

65

giving to the

reached byt

the tooth-spaces of

to the refined capacities |

- Let

sector 34, asstmed as heretofore free from

being locked. by
tours from the _
But the error thus produced 1s of imrnaterial
character and may be entirely neglected if

slightly convex cros:

gardless

he tooth-side a ¢ontour-in corre-
spondence with - the  templet. - When the
specified - ﬂ‘egthi for . the tooth. has been

¢ toakthe end of stop-screw 25
will strike against stop=block 24 andthel eeds |
ing ean proceed mo further. ‘'These stops
will ‘have been-adjusted for appropriate-|

I - . ’ ¢ 1 ) .

stopEing position. In doing -this the 'stop-
block will be adjusted for the major range
and the screw for the minor range, and the

specified stopping angle for which the stops

are to be adjusted ¢an be aceurately taken
fromt the graduations 53, o
As thus far rveferred to the feeding is as-

sumed as having been done by hand. The
power feed, derived from rod 44, may he em-

ployed if desired, nut 42 being tightened to
sufficiently clamp the ratchet between the
friction disks, a sipping of this clamping tak-

ing place and the feeding ceasing when the

depth-stops engage. -
By means of the indexing mechanism, em-
ployed in the usual manner, one side of all
the blank are to be suc-
cessively finished. 'Fhe new tool is then to
be set, suited for cutting the other side of the
tooth-space, and in.setting this tool the gage-
arm will again be brought into play.

‘templet is now to be reversed and.secured to
‘the second arm of the templet-bracket and
‘the lever 38 to be properly adjusted. Now,

having regard for the mathematical propor-

“tion existing betweesi thespecified apex is-
“tance of the blank and at the dwstance from

‘the vertical axis of the apparatus to the ver-
tical plane of the templet the -templet-
bracket 35 is by means of sc¢rews 46 to be

shifted till the housing is moved angularly a
distance corresponding with the. specified

width Gf tooth-space, the accuracy {_jf this ad-
justment being

etermined from' graduations

37. The parts are now in condition for the

tooth-space and the completion of the gear.

- Ttwill have beennoted that while the hous-
ing has an‘angular motion that motion 18 1n-
pressed upon it by the stud hearing against
the edge of the templet under conditions

which would cause the stud {o asswne vary-
ing angular relationship to the face of the

edge of the temnplet, with a nossible detrimen-

tal effect on the accuracy of transfer of con-
templet to the. gear tooth.

the edge of the templet be thin or given a

of accuracy of transfer.

- The

_ 11 -soetion, a construction
“dietated by nice working and durability re- -
1t willibe

70
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o0 W in : 100
finishing of the second of the sides of the

o

10

110

115

obvious that with the positive form of tem- - )

plet shown the stud-thrusf svould be against

the lever, and that with a reverse or negative

form of templet the thrust would be. against .
the-templet.  The stud s preferably in roller -

{form, for-obvicus anti-friction reasons, and
as the dragging effects 1}
ver are opposed to-each other, as regards the
direction of turning -of the roller, 1 provide -
sthe stud with two roliers, one for the templet

.

Cing in-dissimilar planes. -
. The-aceutgey, of gage plug 49 with refer-

of the templet and le-

129

anyg one for the lever, these two inembers be-

130
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focus, locking and indexing mechanism for the

69

be teste

a
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e

ence to %&raduations b2 1s im{;ortant and may | temple¥, connections between the stud and
( sald feading means to move the stud verti-

by 1nserting a test bar of known di-
ameter in and at the horizontal axis of the
apparatus, the mandrel being, of course, ab-
sent. With a test bar, say, two inches in

diameter, and with gage-plug 49 in contact

‘therewith, the reading of graduations 52

should show that the face of the gage-plug is
one nch from the focus, or, in case of gis-'
crepancy, tlie needed correction will be in-
dicated. |

It is to be understood that the purticulﬁi‘

construction ilustrated is a single exempli-

fication only. I have merely described the
principle of my invention and have set forth
the best form in which I at present contem-
plate embodying it. Such terms as horizon-

tal, vertical, etc., as employed 1n the claims, -|

are to be taken in their relative sense only.
I claim:— o SRR
1. Ingear cutting apparatus, the combina-
tion of a base, a housing mounted thereon to
turn on a vertical axis, an arbor carrier

mounted in the housing to turn ¢on a horizon-
tal axis intersecting the vertical .axis men-

tioned, an arbor mounted in .the carrier, a.

“templet on the base and a templet follower

carried by the housing, and means interme-
diate the carrier and templet follower serving
to move the follower upon the templet 1n ac-
cordance with the movement of the carrier;
the movement of the follower upon the tem-
plet causing movernent of the housing on its
vertical axis.

2. In gear cutting' apparatus, the combina-
tion of a base, a housing mounted thereon to .

turn on a vertical axis, an arbor carrier
mounted in the housing to turn on a hori-
zontal axis intersecting the vertical axis
mentioned, an arbor mounted in the carrier,
a templet and an adjustable mounting there~
for on the base serving to carry the templet

in two different positions, corresponding to
the two sides of the gear teeth belng cut, a-
templet follower carried by the housing, and |

a connection intermediate the carrier and
tomplet follower serving to move the follower
upon the templet by the movement of the

carrier upon its horizontal axis and thereby

serving to move the housing on its vertic¢al
axX18. s

3. In gear cutting apparatus, the combina-
tion, substantially as set forth, of a base-
plate, a housing vertically pivoted thereto,
an arbor-bearing horizontally pivoted to the
housing, & rotary arbor mounted in the arbor-
bearing, the axes of the arbor and the ver-
tical and horizontal pivoting intersecting at a

arbor, feeding means forprogressively moving
the .arbor-bearing upon its horizontal axis,
a templet rigidly supported by the base-plate
in & plane tangential to a:circle struck from
the vertical axis of the housing, a vertically”

cally along the templet, and adjusting de~

vices for shifting the templet in said tangent,
plane. o A

4, In gear cutting apparatus, the combina-

70

tion, substantially as set forth, of a base-
plate, a housing vertically pivoted thereto,

an’ arbor-bearing horizontally pivoted to the
housing, a rotary arbor mounted in the arbor-
bearing, the axes of the arbor and the vertical

and horizontal pivoting intersecting at a fo-

‘cus, locking and indexing mechanism for the

arbor, feeding means for progressively mov-

ing the arbor-bearing upon its horizontal
axes, a vertically movable stud connected

with the housing, operative connections be-

tween said feeding means and stud to move

the stud verticaily, a templet-bracket rig-

| idly supported by the base-plate, and a tem-

plet removably secured to said bracketf with
its edge in engagement with one side of said
stud and adapted to be secured in reverse po-

sition upon said bracket so as to engage the

opposite side of said stud.

- 5. Ingear cutting apparatus, the combina-
tion, substantially as sct forth, of a base-

plate, a housing vertically pivoted thereto,
an arbor-bearing horizontally pivoted to the
housing, a rotary arbor mounted in the arboy-

35

00

94

bearing, the axes of the arbor and the vertical

and . horizontal pivoting intersecting at a
[ focus, locking and indexing mechanism for

the arbor, feeding means *for progressively

moving the arbor-bearing upon its horizontal

axes, a templet rigidly carried by the base-

100

plate, a vertically movable stud carried by ,

the housing and engaging the templet, oper-

and stud, and a pivoted lever mounted on

the housing and bearing against the stud on
the sido opposite the templet and adapted

plet. . .
6. In gear cutting apparatus, the combi-

to vieldingly hold the stud against the tem-

nation, substantially as set forth, of a base-

plate, a housing vertically pivoted thereto,

ative connections between said feeding means
105

110

an arbor-bearing horizontally pivoted to the

housing, _ nted in 1
bor-bearing, the axes of the arbor-and the
vertical and horizontal pivoting intersecting

a rotary arbor mounted in the ar-

115

at n focus, locking and mdexing mechanism -

for the nrbor, feeding means for progressively

moving the arbor-bearing upon its horizontal
axis, -a vertically movable stud carried by

the housing, operative connections between
said feeding means and stud, a .tem.{:ulg_at rig--
idly supported by the lmse-{)lute.u-n( engag-

ing one side of the stud and adapted for re-
versal 80 a8 to engage the opposite side of the
stud, and a lever pivoted on the base-plate

and adapted to hold the stud pgamst the
demplet and to-be adjusted to engage the op-
posite side of- the stud when the templet s

movable horizontal stud cooperating withi the | reversed. ARl

120
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“plate, a vertically movable stud carried by
the housing and engaging the templet, opera- |

-plate, & housing vertically

L - seRi4s2 T H

-,

‘. 1. gear cutting apparatus, the combi- | housing, a rotary arbor mounted in the arbor-

rration, substantially as set forth, of a base- i bearing, the axes of the arbor and the verti-

plate, a housing vertically pivoted thereto,

~atr arbor-bearing horizontally pivoted to the

housing, a rotary arbor mounted in the.ar-

bor-bearing, the axes of the arbor and the

vertical and horizontal pivoting inteisecting
at a focus, locking and indexing mechanism
for the arbor, feeding means for progressively

| cal and horizontal pivoting intersecting at a
- focus, locking and indexing mechanism for
| the .arbor, feeding means for progressively

moving the arbor-bearing upon its horizontal

{ axes through the tooth-depth angle, a seg-
i mental bolt-slot in a lpart rigidly carried by

the housing, a stop-block adjustable in said

iroving the arbor-bearing upon its horizontal | slot, and an adjustable stop-screw carried by

axis, a’templet rigidly carried by the base~

tive conneetions hetwéen said feeding means
and stud, apd adjusting devices between said
stud and. feedmg means to permit the posi-
tion of the stud alongz the templet to be ad-
justed independent of the aungular position of

8. In gear cutting apparatus, the combi-

1N

the- arbor-bearing and. adapted to engage
sald stop-block. - . o

- 12.-In gear cutting app‘afatus, the combi-

n

nation, substantially as set forth, of a base-

| plate, -a housing vertically pivoted thereto,
. an arbor-bearing horizontally pivoted to the

housing, a rotary arbor mounted in the drhor-

| bearing,. the axes of the arbor and the verti-
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cal and horizontal pivoting intersecting at a

focus; locking and. indeking .mechanism for

nation, substantially as set forth, of a base- |-thearbor; and trunnions carried by the arbor-

_ ] _ ivoted- thereto,
an arbor-bearing horizontally pivoted.to the

“housing, a rotary arbor-mounted. in the ar-

bor-bearing, the axes: of -the arbor and-the
vertical arid horizontal ‘pivoting intersecting

at a focus, a gage-arm fitted to slide in the

housing 1 & lﬁaneiofsfrﬁhvemcnﬁ at right-an--

“gles to said horizontal_ pivot axis, and a gage-

the-arbor-bearing, - - ' I

bearing and engaging the housing and form-

.ing the horizontal :p?}fi)t uniting the arbor-

‘bearing -and-housing, said trunnions hiving
-an axial bore for the reception of a test-bar.

- 13.".In gear cutting.apparatus, thé combi-
-nation, substantially as set forth, of a base-

-plate, a-housing . vertically pivoted thereto,

‘an-arbor-bearing horizontally pivoted to the

plug carried by the guge-arm in the intersec- | housing, arotary arbor mounted in the arbor-

tion of the plancs of the focus.

9. In gear cutting ‘apparatus, tha combi-

‘plate, a housing vertically pivoted: therato,.

an arbor-bearing horizontally ptvoted to the

nousing, a rotary arbod. mountéd in the ‘ar-

hor-bearing, the axes of the arbor and the
veitical and horizontal pivoting intersecting

nation, substantially-as set forth,: of:a base-.

at & focus, a gage-arm {itted to slide in the

housing in a plane of imnovement at right an-
rles to sald horizontal pivot axis, and a.gage
carcied by the arm - having a member. pre-
senting toward the gear-blank in the hori-
zontal plane of the focus, and. a member
presenting away feom the blank, terminatin

1n a sharp setting point in the intersection o

the focal planes. L
10.- In gear cutiing apparatus, the combi-
nation, suri)sténtiﬂl_ly as set forth, of a base-
plate, a housing vertically pivoted thercto,
un arhor-hearing horizontally pivoted to the
housing. a rotary arbor mounted in the-ar-
bor-heuring, the. axes of the arbor and the
vertical and horizontal pivoting interseeting
al a focus, a gage-arm fitted to slide in the
housing in a plane of movement at right an-
alos to said horizontal pivot axis, and a gage-
plug secured in said gage-arm in the vertical
aincd horizontal pluae of seid focus and having
1 measuring sudface upon its inner end and a
setting-surfyee upon its outer end. ‘
{1. In cedr cutting apparaius, the combi-
mnation, substantially as sot ford:, of & base-
5ie
apn arbar-})euriilg horizantal

2 housing vertically fi‘il't?titd therfets, | the ' :
ly pivoted Yo the | said feeding means, o templet-bracket cngag-

;' b@hmgg'-:t.hei axes of the arbor and the verti-
] Gal‘an-. . = v - - . -t -
-focus, -locking :and indexing meéc¢hanism “for

b

horizontal pivoting intersceting at a

.....

. thearhorjatoothed sectorat each side of the

‘hdusinig: and hubs formed on: the sectors and

‘horizongel pivet. =
<14 Iﬁ:-g@@r,'.uuttlug apparﬂ.tu.a, the comhi-

‘nation, substantiglly:as set forth; of a hase-

plate, a housing ‘vertically: pivoted thereto,

bearing, the axes of the arbor and the verti-
cel and horizontal pivoting intersecting at «
focus, locking and indexing mechunism for
the arbor, a ribh carrcd by- the bousing at
richt angles to said vertical and horizontal
pivoting, fecding -mneans for progressively
moving the arbor-bearing on its horizontal
axes, and a gage-arm adapted for-separable
engagement: with the rib of the housing.
15, In gear cutting apparatus, the combi-
‘nation, substantially ‘as sct farth, of a base-

an arhor-béaring horizontally pivoted to the

hausing, a rotary arbor mounted in the arbor-

bearing, the axes of the arbor and the verti-
cal and horizontal pivoting interseeting at o
focus, locking and indexing mechanism for
the .arbor, feeding means -for progressively
moving the arbor-bearing ypon its horizon-
tal axis, & vertically movable stud carried by
the housing and operatively connceted with

|
E plate, & housing vertically pivoted thereto,
!
!
|

an arbor-bearing horizontally pivoted to the-
housing, a rotary arbor mounted in the arbor-
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‘engaging bearings in‘the’housing and secured
rigidly ‘to the arbor-bearing and forming its-
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= tlon substantially at right an

- sideof thestud, . 7 .

-7 =-17. In gear cutting apparatus, the conibis-

s - ' 802,443

1ng a horizontal seat on the base-plate, a tem- |

plet carried by the templet-bracket and en-

gaged by said stud, and adjusting screws for

adjusting the templet-bracket and templet

5 1n & direction substantially at right angles
with said stud. - . -

- 16, In %ﬁiar cutting apparatus, the combi-

nation, sul _

plate, a housing vertically pivoted thereto,

10 an arbor-bearing horizontally pivoted to the

housing, a rotary arbor mounted in the ar-

“z~hor-bearing, the axes of the arbor and the

“vertical-and horizontal pivoting intersecting

at a focus, locking and indexing mechanism

15 for the arbor, feeding means for progressively

moving the arbor-bearing upon 1ts horizontal

axis, a vertically movable stud carried by the

“housing and operatively connected with.said -1
. feeding means, a templet-bracket engaging
20 a horizontal seat on the base-plate, a templet

~carried by the templet-bracket and engaged
-by said stud,  adjusting screws for adjusting
the ten.lplet-i:mck_et and teiplet in a direc-
oles’ with: said

25 stud, anid-azpair of arms carried by said tem--

plet-bracket-"and-straddling said stud and

- .adapted to receive the templet.upon either

| arms; gear-sectors havi

a rack sliding in the rack-guide, a toothed-

member engaging said rack and mounted for
angular adjustment on said shaft, a stud car-
ried by the rack, and a templet rigidly sup-
ported by the base-plate and engaged by the

{ stud. __ | |
: | 19. In gear-cutting apparatus, the combi-
stantially -as set forth, of a base- | '

nation of a vertically pivoted housing, an ar-
bor-carrier horizontally pivoted to the hous-

.Ing, a gear-sector on the carrier, a pinion in
1 -t . - :

fixed bearings engaging the sector, worm-
gearing for driving the pinion, a toothed seg- -

ment arranged to move with the pinion and

‘angularly adjustable in relation thercto, a

fixed templet, a templet follower, and a slide
movably mounted in ways on the housing
and engaging the toothed segment, and car-
rying the templet follower.

{~. 20. In gear-cutting mechanism, the com-
-bination of a housing having arms with ap-.

ertures forming frunnion-bearings, an arbor-
carrier having forked. arms the ends of which
have round bores and Jie-against the housing

t Ii‘?projectixlg hubs
forming trumnions resting in said bearings,

of the carrier arms, and fastehings connect-

| ing the hubs to the carrier-arms.

4

<. 21:-In gear cutting apparatus, the combi-

60
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| the hubs having bores alined with the hoves

35”

30 nation, substantially as set forth, of a'.'Be;s'.é"-é-?-jf'naftion;_af_,a_.-bla',nk-ca,rrymg arbor, means for -

plate, a housing vertically pivoted thereto,
an arbor-bearing horizontally pivoted to the
housing, a rotary arbor. mounted in the ar- |

",

Jbor-bearing

S

35 vertical and horizontal pivoting intersecting:

- at & focus, locking and indexing mechanism
- for the arbor, a shaft, gearing connecting the

shaft with.the arbor-bearing so that the turn-
ing of the shaft moves the arbor-bearing an-

40 gularly, o rack-guide carsied by the housing,
a-rack sliding vertically in the rack-guide, 5

toothed-member mounted on said shaft and

~ engaging said rack, g stud carried by the
- rack, and a templet supported by the base-
45 plate and adapted to be engaged by the stud.
- 18, In gear cutting apparatus, the combi-
nation, substantially as set forth, of a base-

plate, a housing vertically pivoted thereto,
an arbor-bearing horizontally pivoted to the
50 housing, a rotary arbor mounted in the ar-
bor-bearing, the axes of the .arbor and the
vertical and horizontal pivoting intersecting
at a focus, locking and indexing mechanism
for the arbor, a shaft, gearing connecting the

55 shaft and.arbor-bearing whereby the turning

of the shaft adjusts the arbor-bearing angu-
larly, a rack guide carried by the housing,

F_n

- the axes of the arbor and the

carrying said- arbor so that it may turp on®

intersecting horizontal and vertical axes a
stationary templet;-a'templet follower engap-

ing the templet and regulating' the angular

position of the arbor with respect to its ver-
-tical axis, and means intermediate the. arbor
and follower serving to move the latter upon
‘the templet in accordance with the move-

ment of the'arbor on its horizontal axis.

20

95

~ 22, In gear cutting apparatus, the combi-

‘nation of a blank-carrying arbor, means for:

carrying said arbor so that it may turn on -

intersecting horizontal and vertical ‘axes, a
stationary templet, a templet follower engag-
‘g the templet and regulating the angular

“position of the arbor with respect to its ver-

100

tical axis, means for holding the ‘follower -

against the templet, and means intermediate
the arbor and follower serving to-move the
‘latter upon the femplet in accordance with
the movement of:the arbor on its horizontal

% JOHAN FREDERICH A. MILL.
Witnesses: e
-+ M.S. BELDEN,

ErmMer R. SurpLey.
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