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~ ¢itizen of the Umted States, residing at Ohl-r
~eago, in the county of Cook, and State of Illi-
nois, have invented certa,m new and useful
-'Improvements in Gear- Cutting Machines, |
which are fully set forth in the followmtr'
~ specification, reference being had to the ac-
- companymwdrawmws formlnﬂ'apa,rtthmeof

THOMAS () rERRY OF OHICAGO ILLLNOIS

GEAR CUTTING MACHlNE o

SPECIFICATION formmg pa,rt of Letters Patent No 528 025 d&ted October 23 1894
| Apphcatlun ﬁled J anua,ry 25, 1894 Serml No, 498 059. {No model.)..

To all whom it may concern:
Be it known that I, THOMAS O. PERRY, a

- T'he purposeof this invention is to provide

improved means for ecutting or p]amnﬂ' gea,rs_

~ and especially bevel gears.

crown gear bemu* slightly bevel.
detail Slde elemtmn of the portwn of the
 machine containing the gear-holding man-

“drel and devices for adjusting it, the same
being shown in position for cuttmg a pinion

In the'drawings, Flgure 1is a perspective
of my improved machine set for cutting a |
‘gear of moderate bevel and medium size. |
Iig. 2 is a side elevation of the same machine
- partly sectional, section being made at a lon-
gitudinal vertlcdl plane thrmwh the axis of

the gear-holding mandrel, the lndchlne being
set for a- lawer gear which is very nea,rly a

Fig. 3 is a

| adapted to mesh with the large gear shown

30

that ﬁﬂ'ure

~ in the figure, such pinion bemn' bhOWH in see- |
~ tion on the mandrel.

FKig. 4 is a detail
of the bracket which holds the bearirg of the

I‘w 6 is a section &t the line 6—6 on Fl“‘

Flg 7 is an elevation of the tool-holder and |
carriage.

~on Fig. 7. Flg 9 1s a perspective of a gage-
“block for setting the cutter. .
“detail persmectwe illustrating the ‘mode of |
use of the gage-block. Fig. 11 is. an eleva-

tion of the templet which contwls the cutter |
in shaping the tooth, Fig. 12 is a

elevation of the subdiwdmw wheel as seen

Fig. 8 is a section at the lme 7T—7

looking in the direction of the arrowson Fig.

-3, the shaft or mandrel on which it is mounted |
'bemn' shown in section at the line 11—11.0n

Fig. 13 is a detail section at.
the hne 13—13 on Kig.2. Fig. 14is d,detall'
sectlon at the line 14—14 on Flﬂ‘ :

A is a rigid horizontal bed Whlcﬁ SLippmts’

5"0 the several parts of my machine.

Bisan upright head supported and"a.da,pted% |

to be adJusted ]onﬂltudlnallv on. the bed A

plan.

a plan.or

1 and deSIgned to hold the templet C whleh

corresponds to and determines ‘the sha,pe of

_the tooth produced by the action of the tool.

- D is a post also moun_ted on the bed A a,nd

| opposwe the head B.

-E.is'a’'small bracket also mounted on the

{ bed, located between the head B and post D.

" F and G are two bars pivoted to the brack-

mrended to hold the gear to be cut. In or-
der to permit the ad]ustment of these two
bars I and G so that their two bearings shall

55
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‘ets B and D respectively and located in the
|isame vertical plane longitudinal with respect.
{ to the bed and addpted to oscillate or be ad- -
| Jllsted in that planeand having journal bear-
ings F’ and G’ for the ma,ndrel H which is

be in line, or, in other words, in order to per-

mit the setting of the mandrel whl(,h extends

“through the two bearings at any inclination

while it is held by blICh bea,rmt,b, the bar F

on its pivot to the bracket E, and the bracket
D has a vertical slot d permitting soine range
of adjustment of the

pivot-bolt d’ in said

‘has a long slot £’ adapting it to be adjusted o

75

bracket,and the barG has a plumhl;y of holes
q throuwh any one of which the pivot-bolt

may be pd%sed thus permitting it to occupy

several positions, and the bar G has also sev-

| eral bearings G’ from which the most suit-
feed screw, the latter being shown in hori-

zontal sectlon as at the hne 4—4 on Pig. 2.
Fig. 5 is a section at the line 5—5 on Fw' 2.

able may be seleeted, Pla,t*tlcdlly alli possi-

K is the subdwldmﬂ' .wheel whmh wﬂl be
heremaftm explained in detail. Itis mounted

on the mandrel H above the bar G and is pro-

{ vided with the clamp more particularly de-

Fig. 10 is a | scribed in detail herelnafter for makmﬂ' 11',

rlg1d with the mandrel. -

ported at the end nearest the hedd B by a

| link M’ adapted to suspend it from the ceil-

3o |

‘ble angles of dd.]ubtment may be obtained by N
B thebe three means. '

‘M is a beam whlch is square in cross-sec- =
| tion and is set with its diagonal planes re-

spectively vertical and houzonta;l being sup- = -

95

ing of the room by a spring or with a. coun- -

ter-balance weight over a pulley, or in any

At the other end the bed,m 18

provided with a bracket M* which is bifur- -~
cated at the lower end a,nd mth the fork ar ms |

equivalent manner, so that it shall-be sub- =~
| stantially free to be raised and lowered and

| swung laterally at that end. without requir- |
| ing any considerable power to give'it such
1 movement.

100
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M*® bent a,t. right angles to the rest of the | rooted in the gearing frame below the beam

bracket and pivoted to a collar O which fits
accurately but loosely enough to turn freely
on the mandrel H above the gear which I8
mounted thereon for the purpose of being cut.
This gives a swivel connection and support
to this end of the beam M. The other end of
the beam is provided with a bracket N, at the
lower end of which there is a stad and roll
N’ N? set off horizontally from the bracket
longitudinally with respect to the beam.

P P’ is a bell-crank lever for which a ful-
crum is provided at either side of the bed by
a pin or bolt p through eye-bolts p” which are
inserted in the holes o in the side bars of the
bed. The vertical arm P of this bell crank

lever is forked and both branches of the fork

provided with a number of holes p' at which
the link P?may be pivotally connected to that
arm of the lever, and this link has its end hol-
lowed or slightly forked adapting it to bear
against the wrist of the stud n” between the

bracket N and the roll N? and the horizontal |

arm P’ of the bell-crank lever carries a weight
P38 tending to cause the vertical arm through
the medium of thelink or push-bar P*toswing
the end of the beam M as far over in the di-

rection in which the lever arm PP’ extends as

30
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may be permitted by the contact of the roll
N*? with the guiding edge of the templet C;
for the roll projects within the opening C’ of
the templet and stands in the plane of the
templet so that it bears upon the edge of the
latter.
having the opening C’, which corresponds in
shape to the shape of each tooth of the gear
which is to be cut, in such manner that the
roll N? rolling on the edge of the opening of
the templet will trace by its axis the magni-
fied shape of the tooth. 'The dotted outline
in Fig. 11 indicates the shape of a tooth, for
example, the dotted circle being the roll N-
and the dotted outline being the path of its

axis as it rolls on the margin of the opening |
The pivot selected forthe

C’ in the templet.
thrust link P* on the vertical arm P of the
bell-crank-léver is designed to be-as nearly as
may be at the center of anarc approximating
the guiding edge of the templet which corre-
sponds to the magnified outline of the tooth.

This causes the pressure of the roll againsy
~ this guiding outline to be substantially at
right angles to said outline at the point of
contact, whereby there is prevented any tend-
ency to glance in either direction under the |

pressure.
Q) is the tool earriage which is mounted on

the beam and adapted to slide thereon carry-

ing the tool-holder Q" while it holds the tool
S suspended below the beam M asseen in the
drawings. . |

R is a-gearing frame which is adapted to
be secured rigidly in adjusted position on the
beam M. The shaft R’ journaled vertically
in this gearing frame carries at the lower end

‘g pinion R? which meshes with and drives a

cear R3 which is journaled on the stud 7°

Thetemplet C is a thin plate of metal |

M. The gear R? is connected by the pitman
R* to the carriage Q so that the rotation of
the gear reciprocates the carriage on the
beam. The upper end of the shaft R iscon-

nected by a universal joint R® with the tele-

scoping shaft R® or by any other flexible
means with the source of power. Notshown.

The central features of my invention may
now be understood. The working point of
the cutter S is located in a line from the in-

tersection of the axis of the roll N< with the
plane of the templet to the intersection of the

pivot of the beam M with the axis of the
mandrel H, for since the axis of the roll, as
ihe latter follows the templet, traces in the
plane of the templet the outline of the tooth,
every point in the line from the path thus
traced within the mandrel to the pivot about
which the roll travels in tracing that path
necessarily traces a precisely similar path

upon a smaller scale and the intersection of

the two pivots of the beam to the mandrel, to
wit: its horizontal pivot on the collar O and
the axis of the collar O itself, which 18 the
axis of the mandrel, being the pivotal point of
the movement of the roll and the pointof the
cutter being in the line indicated and making
its reciprocations to plane the tooth at all suc-
cessive positions oceupied while the roll axis
traces the outline in question the cutter will -
produce the desired outline in the tooth which
it cuts and will taper that tooth properly to-
ward the axis of the mandrel. If now the
wheel to be cut is located on the mandrel so
that the pitch cone apex is at the pivot of
the beam to the mandrel the cutter will give
it its proper bevel while producing the desired
form of each tooth. The gear to be cut will
be mounted on the mandrel and the mandrel
set at the proper angle and the wheel located
with its cone apex coinciding with the pivot
of the beam as described by utilizing the sev-
eral adjustments hereinabove mentioned of
the bars F and G and the selection of a bear-
ing in the latter bar for the mandrel.
Before proceeding with the description In
detail of the method of adjusting the gearon
the machine and adjusting the machine to
cat it, I will describe in detail the subdivid-
ing wheel and its connections. The subdi-
viding wheel K is a disk with a marginal
flange K’, having an overhanging flange K" |

producing a recess K.

k I are small hardened steel rolls having
each an axial aperture 4/, for the purpose of
aceurate subdivision. The recess K' is de-
signed to contain some predetermined numn-
ber of these precisely equal hardened rolls,
the rolls being of such length as to enter un-
der the overhanging flange K It will be

impossible, praectically, to make the rolls,
which must necessarily be dressed to their
proper diameter, of such dilameter as to ex-
actly fill and fit tightly in the recess KU, if
the diameter of that recess were first fixed ab-
solutely; but the wheel being cast with the
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~ diameter measuring Within the recess to the
~1nner face of the flange K, something less

than necessary to make the recess accommo-
date some selected number of rolls of chosen

~diameter, the recess may be gradually en- |
larged by mounting the wheel in a lathe,and |
-dressing away the metal from the back of the
recess until, by repeated trials, the last roll,—
- for which, at first, there was not quite room
in the recess,—may be forced thereinto com-

- pleting the circle of rolls which tightly fill,

20

and being equal accurately subdivide, the

- circle. The number of rolls will be such asto
~adapt the wheel to make a variety of subdi-

visions, or in case of special gears having
large prime number of teeth, a special subdi-

viding wheel may be made for the purpose.
1o secure the subdividing wheel in posi--

tion on the mandrel,and so that the mandrel
may be adjusted thereby to bring the teeth of

~or upper face of the wheel K, I secure a little
‘bracket K? the end of which stands up be-

tween the ends of the clamp bars L. L, and

adjusting screws L’ L are 'set through the
- ends of the bars L L against the opposite
30

sides of the upstanding arm of the bracket
by which the latter may be set and held at
any point between the ends of the clamp bars,

- the range of adjustment being sufficient to

~ correct any slight inaccuracy
35
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| in the first ad-
justment of the subdividing, whee! on the
mandrel, that first adjustment heing made as
accurately as possible by eye to bring the
pointof commencement of work on the tooth

‘under the tool. A veryslight range of ad-
Justment, therefore, is ail that is necessary to
-effect the correction which would in any event

be required. -

the gear and the machine to eut it, TR
Lhe drawings for the construction of the

- gear to be cut will give the angle of the pitch
- cone and also the distance of the apex of that

55
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cone from the opposite end of the hub, and
the gear will have been turned up true as to:
the face of the wheel. The first step in ad-
‘Justing the gear and the machine to dress it

will be to drive the gear onto the mandrel,

leaving enough of the length of thelatter pro-
- jecting below it to obtain

10 the bar . A sleeve made for the purpose

‘of proper length, or successive bushings of
- proper aggregate length will next be placed
upon the mandrel at the other side of the
- gear to hold the collar O at a distance from-
the gear necessary to locate the pivot of the

beam at the apex of the pitch cone of the

‘gear. The bar F will now be adjusted on the
braekﬁt E,' S0 that the mandrel Shall_make to

‘the horizontal plane half the apex angle of
the pitch cone of the gear, thus bringing the
piteh line of the tooth, which is on the side
~ toward the cutter, horizontal. Any slightin- |

I will now describe the mode of adj u'étixi_g'

sufficient bearing

v i

lacoura,éyin”this.asdjustment may be corrected

at a later stage, but it can be made with sub-

stantial accuraey in the first instance. The

bracket E, having been in the first instance
placed approximately on the bed A, will now -

be adjusted as may be necessary to bring the

-pivot of the beam on the mandrel a certain
~distance from the plane of the templet C, or
from the plane of the head B, this distance
| belng that which is known to be the measure-
‘ment from the pivot to the templet or the -
beam respectively when the roll N? rests prop--
erly against the edge of the templet. This
‘adjustment need not be absolutely exact at |
-this stage, provision for complete rectifica-. . . .

tion at a later stage being made in the ad-.

the size and bevel of the gear to permit the

the bar being then so secured to the post at

Justability of the head B on the bed. The
‘bar & will now be placed upon the mandrel
"H,thelatter being inserted through such one
_ of the bearings G’; as necessary in view of
the gear which is being cut successively'into |
position within range of the cutter, I employ
clamping bars L L, adapted to be clamped by
“the bolts [/ onto the mandrel, and on the inner

‘bar to be properly secured to the post D, and

9o

such one of the holes g as necessary, and the

by slacking the bolts d’ and e sufficiently to

of the cutter, the pin will be inserted in the

central opening of one of the rolls and the
| elamp L will be tightened on the mandrel so.
| that subsequent rotation of the subdivid-

ing wheel will carry the mandrel and the
gear with it. Any slight inaccuracy in the

adjustment of the gear to bring the proper
point for the commencement of the dressing

in line with the tool may be made by means

bolt d’ being suitably tightened, the angle of
inelination of the mandrel may be tested,and
it in any degree inaccurate, may be corrected
95

permit whatever change of position is neces- =~
sary, and then tightening them to secare the
‘mandrel finally at the proper angle. The
subdividing wheel K will now be placed upon

the mandrel above the bar G, and the gear be-
ing placed so that the tooth to be first ent
stands as nearly as can be determined by the
‘eye with the corner upon which the cutting

'is to commence in line with the proper path

Ico ..
105
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of the screws L’ and L/, turning the mandrel

slightly around in eitlier direction as will be

overhangs the proximate side of the gear, and

the gage block Q, hereinafter described being
placed upon the face of the gear tooth under

the cutter-holder, the beam M will be lowered

high enough' to admit the gage block under

tained will be that which will cause the cutter

‘to commence cutting at the very point of the .
tooth. = The templet C will therefore be ad- 3o
justed vertically on the head B to bring the =~
roll N*into the upper corner of the templet =
opening which corresponds to the upper cor- '

ner of that side of the tooth which is to be o

20
‘at the oscillating end, having first been lifted

it, until the gage block fits accurately both =

on the turned-up face of the gear and against
-the under side of the tool-holder. It will be
seen that the position of the parts thus ob-

75_. | I

'SQ' | I

_ 1 . 1aswill be 115
readily understood. ‘The tool carriage willbe
‘now moved on the beam until the eutter holder

125 .




~cut,
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in advance the approximate positions of the
parts, the adjustments may be effected as de-
seribed to the position at which the cutting
is to commence, so that the feed screw shall
at that stage be at its upper limit, or sufii-
ciently near it that the range of movement
downward will be sufficient to complete the
cutting. Power being applied through the
telescoping and jointed shaft from any source
of power apart from the machine, motion 1is
communicated from the pinion R? at the
lower end of the shaft R, to the crank gear
wheel RS which reciprocates the tool car-
riage, and causes the cutter to plane the

tooth. The feeding of the beam and thereby .|

the cutter down fromn the upper corner of the
tooth to the root is effected by means of the
feed screw V, which, at the lower end, is
stepped in the upper side of thestud N’, and

at the upper end passes through the serew-

block V’. which is pivoted diametrically by
means of the serews v*v* within the ring or
collar V2, which, in turn, is pivoted diamet-
rically at right angles to the pivot of the
serew block, to the ears X’ X’ of the bracket
X, which is secured at @ upon the head Db.
This construction gives the feed screw uni-
versal pivotal support in the feed block, so
that its lower end may follow the changes of
position of the stud and roll as the latter fol-
lows the outline of the templet. This feed

- screw may be operated by hand or by auto-

35
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matic pawl-and-ratchet mechanism which 1s
shown in the drawings, and which comprises
the rod W having yielding connection by
means of the bracket Q! and bow spring Q°

with the carriage Q. This rod W extends |

along above the beam and is pivotally con-
nected to an arm W¥of a plate W', which is
pivoted upon the feed screw and supported
by a ratchet wheel which is rigid with that
serow. Theplate W’ carries the ratchet pawl
W2, adapted to engage the ratchet wheel to
rotate the feed serew when the rod W 1is
pushed by the return travel of the carriage
on the beam. All the connections of the rod
W are sufficiently free to permit it to do
its work as described, notwithstanding the
change of height at which the plate W’ stands
at different stages of the work. *

In order automatically to stop the down-
ward feeding when the proper pointis reached,

the erank handle v at the upper end of the |

feed screw (which may be utilized to feed by
hand) encounters the adjustable stop V?,
which is secured upon one of the ears X’ of
the bracket X, being adjusted vertically
thereon to arrest the handle as it rotates

when the screw has descended far enough.

It will be understood that the bow-spring Q
which, bearing against the stop ¢° on the rod
W, is the means of transmitting the pushing
movement of the returning carriage to the
rod W, prevents the further feeding action

by yielding, while the crank handle V, hav-

A little care being taken in estimating |

i

k

rF

|
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ing collided with the stop V3 makes it im-
possible for the serew to rotate farther.

It will be understood that after dressing
one side of the tooth, the roll N bearing
acainst one side of the templet, the weighted
lever being shifted to shift the bearing of the
roll to the other side of the templet, the point
of the cutter is brought to position to dress
the opposite side of the tooth, and that, in
order that it may operate on that opposite
side, the cutter must be made 1n reversed
form,—that is, two tools,—a right hand and

' a left hand tool,—must be used, one adapted

to stand facing one side of the tooth, and the

70
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other to stand facing the opposite side; but -

in both instances the cutting point must be
set to travel exactly in the line from the pivot
of the beam at one end to the center of the
niding roll at the other end, in order that
both sides of the tooth may be shaped ex-
actly alike or reciprocally. In order to ac-
complish thisresultinvariably,notwithstand-
ing the wear of the tool and the necessity of
dressing it which would change the exact po-
sition of the eutting point on the tool itself,
and to permit the tool to be adjusted in the
holder in a manner to compensate for any
change in the position of the cutting point
due to wear and dressing of the tool, it is
made from a cylindrical blank, the upper
portion of which counstitutes the stem, the
lower portion constituting the bit, cut away
at one side a little past a diametrical plane,
leaving that operating end or bit a little less
than half the original cylinder. 'T'he end 1is

then beveled back from the one corner of
the segment which is to constitute the cut-

ting point to afford clearance underneath,and
the cutter is set in the tool holder so that that
cutting point is in the plane of the path of
reciprocation of the axis of the cutter stem.
In order to thus set the tool, I provide the
oage block Z, which has the plane face 77,
and is in height just equal to the necessary
projection of the tool from the lower side of
the holder,—that is, the distance necessary to
bring the point of the cutter down to the line
of the axis of the roll and pivot of the beam.
The face Z’ is rabbeted back at the upper

O«

9.

| 4t

edge at Z? a distance equal to half the width -

of the two gage pins which are set in the
lower end of the holder in the plane of the
path of reciprocation of the axis of thecutter.
The gage block is hollowed at Z° to accommo-
date the stem at the upper part, so that it can
be placed against the lower end of the holder
and brought up to the gage pins which will
rest in the rabbet Z2 and whichever side of
the pins the block is placed being stopped
by the pins in the rabbet whose depth is half
the diameter of the pins, the face Z" will be
in the plane of the path of reciprocation of
the axis of the cutterstem. Thecutterbeing
now pushed up in its socket in the holder
until the cutting point is exactly even with

| the lower side of the gage block, and turned
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- in the deswed pleme _
“however much the tool may be dressed, its

in lts socket untll thet pomt rests e,g:a,mst the.-_

face Z’, the cutting point is accurately located
It will be evident that

point can always be brought to this pla,ue by

means of the gage block and that changes
- of tool in case of breekewe or dullnessduring

the process of shaping any tooth can be rea,d-

- 1ly made, because the pomt of a4 new tool can
‘be brought exactly to the line occupied by
the pomt of the old one when the acecident

- which necessitated the romoval of the lattor

15

~oceurred.

Tt will be noticed by ref‘erenoe to the draw- |
ings that the pitman R* which drives the
~cutter carriage is attached thereto in the line |

of tlrevel produced of the cutting point of the
too

course prevents any bending strain on the

‘beam from the same cause, end so makes the
‘accuracy and ease of the work as little as pos-

sible dependent upon the stiffness of the
beam. It will also be observed that the gen-

~ eral plan and method of the machine is sueh:

~that the work puts no strain whatever upon |

the bed between the head B and the breoket:
'E, and that the remamder of the frame and

eupporte for the gear experience scarcely any
~strain from the wmk that strain being con-

fined practically to the gear itself and to so

- much of the mandrel which supports it as

. may intervene between the hub of the gear

35

" neetion of the beam.

and the collar which affords the pwoted con-
‘These statements re-

~ late to the strain due to the push of the tool

In its working movement. - Astothe torsional

K strain on the mandrel which is due to the

sideward crowding of the tool e%msb the
- work, its effect is reduoed to the minimuam

by the construction which makes the pmtlon
~of the length of the mandrel which may in

est possible; and in the case of la,rtre gear

which would afford long leverage for such:

T'his entirely. prevents any. pOSSIblllty '_
of cramping the carriage on the beam by
reason of the resistance of the work, and of

mounted on the top of the bar, ‘and has the

dlstmbed by tha,t etrem, no stop being neces-
Sary on  the. mandrel, ‘therefore, above the |

‘pivot eollar nor below the bearing F’.

The tool holder Q"

is pivoted-to the car-

i’_,rla.o'e at the upper side of the beam M, and
‘swings to. a_ stop against it in the cuﬁtmg'

‘movement and away from it in the returm-
| 5
_pivotal connection of the tool-holderis made

by means of the pivot screws which are

movement .in a well known menner - The

readily withdrawn to permit the tool holder

| to be removed from the carriage for the pur-

_pose of setting the cutter therem for which

purpose the holder-can be taken to a bench

or other convenient place affording ample
_lln'ht to make an accurate adjustment of the -
‘tool,-and the mode of adjusting herein de-
seribed is eqpeolelly advantageous because
‘the adjustment is complete as between the

-tool-holder

and the cutter,

_ and is made o
‘without any necessnty of reference to other

‘mechanism or to any line or point on the

.gear, but when the cutter is properly ad justed.

90 Eas

in the holder by means of the gage block it
is inevitably in the rmht posmon with re-

spect to the work.

- Tosecure the subdlwdmﬂ‘ wheel in edJ uqted," :
:poeltlon on the bar G, the bracket G? is

95

‘split finger G2 overhanging the margin of the
‘wheel, a,nd a pin G4, whose point is edepted to
it mto the axial aperture ‘of the roll, and =~
‘having its upper part flattened upon both
sides is inserted through the spht finger
‘which has the olempmﬂ' serew G2, throuﬂ'hf_*-_ .
the ends, adapted to make the fork graspthe

pin on its flat sides and hold it firmly after
‘it has been put into. the proper roll.

The

100

105

split or slotted finger and the flat-sided pin

are used meteed_ of a bearing which a full o
round pin would accurately ﬁt so that any
slight 1neoourasoy in the dlreotlon of the axial

- | opening in any of the rolls will not prevent
~any event bo eubJeet to such strain, the ehort-_'

"IIQ B

‘the insertion of the pin or meke itsinsertion

‘or withdrawal too difficalt. |
vent the rolls from sllppmn' around in the

- torsional strain on the mendrel the bed is |
~ provided with holes for the purpose of fasten-
- 1ngat any necessary position suitable clamps

 strain.’

55

ward crowdmg end prevent the torsional
! Such clamping devices are femlllerj
~for like purposes and are not shown.

‘The construection shown, in that the beem;
on which the tool carrier reolprooetes is at-"
tached to the mandrel on which the gear is
" fixed, so that it will be virtnally attached to

 the gear itself at the center, and that the

. 60
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Workmﬂr movement of the tool is toward the

center, is especially advantageous booeuse;..";
from it it results that the resistance of the |
work to the tocl tends to pull the collar to-
 ward the gear on which itis in the first in-
stance stopped, so that the relative position
of the parts which receive the immediate;
strem of tho Work 13 presewed meteed of 11

to teke hold of the periphery of the gearnear |
- the point of work, and thus resist the side-"

subdividing wheel, in addition to mekmg

them fit very twhtly by driving the last one
into place as deseribed, I employ as a key the

In order to pre- e

“5__

bar K* whose ends * bea.r respectively against -

cumference of the wheel to permit such en-

‘gagement of the bar against them, and the bar

being secured to the wheel by a screw locks

‘two rolls sufficiently separated around the eir-

120

one roll against movement in one dneomon L

the whole series agemst movement in elthor
dtreotlon L |
I clelm-——j_

tion with the support for the gear to be ecut, a
reciprocating cutter and its carriage, and the
bar, beam or bed on which it reciprocates, the

lebter belng pwoted et one end to the gea.r o

and the other against movement in the oppo- - - .
site direction, end thereby oﬁectuelly locks -
125_
1. In a gear outtmg meohme, in oombma,-'

3¢
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mounted on the beam comprising a gear| 6. In combination with a tool-holder, the

train in which the speed is reduced to the |. cutter having a eylindrical stem and its cut-
carriage operating crank wheel, the primal | ting point located eccentrically with respect 7o
shaft in said train having the highest speed | thereto; gage pins set in the tool holder in
k ¢ and having a flexible or jointed shaft connec- | the plane of the path of reciprocation of the
tion through which power is communicated | axis of the tool stem, and projecting equally
to the train from a sourceindependentof the | both sides of that plane; a gage block having
beam or gear support: substantially as sei | a face 7’ and a rabbet Z? to receive the gage 75
forth. | pins, the depth of the rabbet being half the
to 2. In a bevel gearcutting machine, in com- | width of the pins; whereby the gage block
bination with the gear support, the cutter and | placed against either side of the pins hasits
the bar, beam or bed which carries it pivoted | face set in the plane of the path of recipro-
at one end to the gear support and suitably “cation of the axis of the tool, and constitutes 3o
supported at the other end with capacity for | astop for setting the cutting point of the cut-
15 oscillation, a templet adapted to be secured | ter in such plane: substantially as set forth.
in a position fixed with respect to the gear | 7. A subdividing wheel consisting of &
support, the beam having an abutment which | flanged orcrown disk, and equal cylinders ar-
bears upon the templet to afford guidance | ranged in a complete circle within the flange 853
to the beam, the feed screw centered on the | andoccupying such circle fully: substantially
20 beam and the screw block through which it | as set forth. -
operates universally pivoted upon a support | 3, Ina.gear-cutting machine, asubdividing
rigid with the templet, and mechanism for | wheel consisting of a flanged or crown disk
driving the tool' and operating the feed screw: | and equal axially apertured cylinders ar- go
~ substantially as set forh. o - ranged in a complete cirele within the flange
25 8. In a gear cutting machine, in combina- | andoccupyingsuch cirelefully: substantially
tion with the cuttercarrying beam pivoted at | as set forth.
one end and adapted to oscillate at the other 9. The subdividing wheel having the over-
to vary the path of the cutter; a.templet to lianging flange and the equal cylinders lo- 95
control the path of the cutter suitably sup- i cated in the recess under such, flange and
10 ported in fixed position with respect to the | fully occupying the same circumferentially;
pivot of the beam; the beam havingan abut- ‘the overhanging flange having an aperture
ment at its oscillating end adapted to bear | for the admission of the last of the cylinders,
against the templet; a thrust link pivoted at | whereby thesame may be driven in and made 1co
the center of an arc which approximates the. | tosecure theentireseries of cylinders rigidly:
35 guiding outline of the templet; and suitable | substantially as set forth.
means for yieldingly foreing the pivotalsup- | 10. In.a gear cutting machine, in combina-
port of such. link toward the templet: sub- tion with the bed, the gear-supporting shaft
stantially as set forth. or mandrel supported on the bed; the subdi- rog3
4. In abevel gear cutting machine, in com- | viding wheel on the mandrel and the cutter-
40 bination with a‘ horizontal bed, the support ‘carrying beam pivotally supported on the
for the gear to be cutangularly adjustablein | mandrel between the position of the gear and
the bed to accommodate the bevelof the gear; | the subdividing wheel, and adapted to be os-
a head bracket supported and adjustable on | cillated at the other end to vary the path of rro
~ the horizontal bed remote from the gearsup- | the cutter: substantialiy as set forth.
45 port; the cutter and its carriage and operat- ~ 11. In a gear cutting machine, in combina-
ing mechanism, and, the beam which carries | tion with the bed, the gear-supporting. shaft
them pivoted at one end at the apex of the | or mandrel; two bearings.for the same at op-
pitch cone of the gear and suspended and | posite sides of the position of the gear, each rt15
counterbalanced at the other end; a templet |- supported on the bed; the cutter-carrying
zo adjustably secured to the head bracket, the | beam pivoted to the mandrel between such
beam hayving an abutment adapted to. bear | bearings, and adapted to be oscillated at the
against the templet; a weighted lever to hold | other end to vary the path of the cutter: sub-
it laterally in contact therewith and the feed | stantially as set forth. | 120
secrew adapted to actuate vertically the sus- 12. In a gear cutting machine, in combina-
s¢ pended end of the beam: substantially asset | tion with the bed ; a gear-supporting mandrel;
- forth.. | two bearings for the same at opposite sides
- 5. In.combination with the tool holder,the | of the position of the gear; the cutter carry:-
cutter having a eylindrical stem and its cut- | ing beam pivoted to the mandrel between the 125
ting point located eccentrically with respect | bearings and adapted to be oscillated at the
60 thereto, a gage block having a plane vertical | other end; the subdividing wheel located.at
face, the upper end of the. block and the-| the opposite side of the pivot of the beam
) lower end of the tool holder being provided | to the mandrel from the gear, and adjacent
with correlated devices, adapted to be en- |.to the bearing at that side: substantially as 130
oaged, those pertaining to the holder being. | set forth. -
65 symmetrical about the plane of the path of 13. In a gear-cutting machine, in combina-
reciprocation of the cutter axis:substantially | tion with the-bed, the gear-supporting man-
as set forth. ' | drel; two bearings which said mandrel enters




at opposite MSideS_.of the .Pbsit:io_n-provid'ed for | iﬂg‘?béﬂ?m M, pivoted to the mandrel at the

thegear,each being independentlyadjustable |
~with respect to inclination and position rela-
- tively to the bed; the cutter-carrying beam
5 pivoted at one end to the mandrel between:
sald bearings, and adapted to be oscillated at
the other end to varythe path of the cutter:
- substantially as set forth. S o
- 14. In a gear-cutting machine, in.combina-
10 tion with the bed, posts E and D adjustable
thereon; the bars F and G secured to the

longitudinally and pivotally adjusted with

respect thereto; the gear-holding mandrel H, .
15 Journaled in said bars and adapted to carry
- the gear between the same; the cutter-carry-.

= il

piteh cone apex of the gear and between the :
same and that bearing of the mandrel which

is located on the same side of the gear, and zo
‘the subdividing wheel on the mandrel at the
‘opposite side of the beam from the gear: sub-

stantially as set forth. ) S
In testimony whersof I have herennto set -
my hand, in the presence of two witnesses, at 23

Chicago, Illinois, this 20th day of January,
1894, T
posts respectively, and adapted to be both l -

. WitﬂeSS@S: . : . - SR
- CHAS. S. BURTON,;
JEAN ELLIOTT. .

 THOMAS 0. PERRY. .

-
Wl
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