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NitED STatss Pavent

JFFICE.

CHARLES DE LOS RICE,

OF HARTFORD.

'CONNECTICUT.

GEAR-CUTTING MACHINE.

—r o am

SPECIFICATION foiming part of Letteis Patent No. 627,310, dated June 20, 1899.
| Application filed November 12 y 1398, Rerial No. 696,196, (No model,

—_ e

To all whom it maz y concern:
Be it known that I, CHARLES DE LoS RTGD

a citizen of the Umted States, residing in the |

city and county of Hartford, State of Oonnectp—

cut, have invented celmm new and usefal
Implovements in Gear-Cutting Machines, of

which the following is a spemheatlon 1efer

ence being had to “the &ecmnpanymﬁ draw-

ings, formmﬁ' a part thereof.
‘Thls 1nve11t10n relates in ﬂ‘eneml to oear-

~ cutting machines, and more especmlly to ma-

..IS

ehmes in which a templet or former or mas-

ter gear or tooth is used in contr adistinction
to maehmes which areintended to generate a

tooth in accordance with a theoretleal form:

but 1t will nevertheless be understood, pm-.

- ticularly as this deseription proceeds that
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‘ments at the proper time.

various features of theinvention are capable

of general application and are not of neces-

Slty restricted to any particular type of ma-
chine. -

For the purpose of enablmﬂ the nature of
the invention to be clearly mlde]_stood the
same isillustratedinthe accompanying draw-
ings and described herein as applied to a ma-
chme for cutting bevel-gears. In that ma-
chine a master (elthei a complete gear or a

single tooth) of the desired form and a blank
of suitable size, which may or may not have

been prekusl} roughed out, are secured to-
gether upon a spmdle the blank being pre-

sented to a suitable cutting-tool and the mas-

ter being pressed against a stationar yguide.

A work ormaster (3011131 olling weight isapplied
to the spindle, so that the master shall be
pressed against the stationary guide with suf-
ficient pressure, and the spmdle is mounted
upon a carrier,to which movement is imparted
about an axis which intersects the axis of the
spindle. The carrier also receives a vertical
movement to bring the blank and the master

into operative relation with the cutter and.

the stationary g

guide, respectively. A suit-

able indexing meehamsm is also a,pphed to
T'he various

the spindle: above referred to.
working parts above mentioned, with the ex-
ception of the cutter, receive their motion
from or are controlled and checked in their
motion by cams which rotate synchronously,
but have their effective portions so arranged
as to produce or permit the several move-
T'he cutter or cut- |

eurves,

~-have been formed on one side, certain

| ting-tool is shown both as a rotary eutier and

as a reciprocating cutter, andinorder tocom-
pensate for the thickness of the cutter and
for the thickness of the guide when cutting
opposite sides of a tooth the cutter is so sup-
ported as to be capable of a lateral displace-
ment to the necessary extent. During the

“operation of the machine the work, %artmﬂ_
from 1its initial and lowest position, ﬁl st rises

rapidly to approach the cutter and then con-

‘tinues to rise slowly during the cutting to the
‘required depth.
‘tative movement about the axis of the blank

Then it receives a slwht ro-

forside cutting to the finish-line of the tooth
and next a eombmed rotative and partially

revolving or swinging movement about the

vertical axis for the fm mation of the tooth-
Thisis followed by a quick return of
thesamemotion and a quickdrop tothelowest
point. Thelaststepistheindexingoperation,

which brings the corresponding Slde of the
nexttoothinto position. When all of the teeth
parts
of the machine are reversed or shifted and

55

ho

65

75

the operations are repeated on the opposite

side of each tooth. The details of construc-

tion and operation will be more fully explained
“hereinafter.

The machine hel e shown and described has

been specially designed with especial refer-

ence to absolute accuracy in its work, the fin-
ished gear conforming exactly to the master
and pr oﬁled therefrom,although onadifferent
scale, and to efficiency as 1eﬂ'ards the quan-
tity of work done. To this end devices are

8o

e

provided for securing the utmost exactness

in adjustment of parts. - Absolute immova-
bility of those parts which should remain

Qo

stationary during operation is provided for

and the chance for wear between working
parts is reduced to a minimum.

and the templet or former or master gear or
tooth are secured to the same member, so that

there is no possibility of any wear or lost mo-

tion between the two. Finally, the inoving

parts have a very slow movement and a very
limited action, making it possible to design
them with sueh liber &1 proportions as to re-
duce both wear and ela.stlclty to & minimum.
- In the drawings, in which the machine
above referred- to and certa; n modifications

The r eha- |
 bility of the cutteris alsoassured. The work

95
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of some of 1ts parts are illustrated, Figure 1
is a front view of the machine, a part of the
indexing-wheel being broken away to show
other parts beyond it. Fig. 21is a side eleva-
tion of the machine viewed from the left in
Fig. 1. Fig. 3 is a vertical section of the ma-
chme substantmlly in the plane of the axis
of the lower cam-shaft. Fig. 4 is a horizon-

tal section on the 1rregulm* plane indicated

by the line 4 4 of Fig. 3. Fig. 5 is a detail

- view,in front elevation,illustrating the index-

20
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. on a vertical shaft A~.

4.0

- plet or former moves them to operative re:

50
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ing mechanism and the connection of the
work-controlling weight therewith., Fig. 61s
a rear elevation of some of the parts shown in
Fig. 5 with the addition of the centering de-
vice. Fig. 7 1s a plan view of the cutter and

its driving, carrying, and shifting devices.

Fig. 8 is a right-hand elevation of the upper
rear portion of the machine, illustrating the
devices shown in Fig. 7 and the belt-shipper-
releasing mechanism. F¥ig. 9is a detail view
of the euttehshlftmw weln‘ht and some of the
parts with which it cooperates. Tig. 101is a
view similar to Fig. 2, butshowing a maehlne
Laving a single master-gear tooth in place of
a complete master-gear and having a recip-
rocating cutter in place of a rotary cutter.
Figs. 11 and 12 are detail side and plan vwws
of some of the parts shown 1n Ifig. 10.

The machine represented In the drawings
Figs. 1t0 9, inclusive, receives power through
a belt-wheel A on a short shaft A’, which
rotates in suitable bearings on a carrier here-
inafter referred to. From theshaft A’ power
is transmitted by a chain A® and sprocket-
wheels A% A* to a worm-shaft A’ which is
mounted in suitable bearingsin the standard
of the machine and engages a worm-wheel AS
A second shaft A3 is
driven from the shaft A" at the same rate,
the two shafts A" and A% bearing cams which
actuate certain of the working palts herein-
after referred to.

Upon one of the cams B, secured to the
lower cam-shaft A® and termed, with refer-
ence to its function, the ** work-lifting” cam,
rests a carrier C, which supports the blank
to be cut, and the master gear or tooth or tem-
a-
tion with the cutter or guide and permits
them to havein cutting bevel-gears a partial
revolution or, as it is hereinafter described,
a swinging movement about an axis vertical
to the axis. of the blank and master-gear, as

‘well as a rotative movement on the last-

named axis. The carrier in the machine

shown comprises a vertical shaft supported in

suttable .bearings and suitable bracket-arms
to receive the bearings for the work-spindle.
A block C', carrying a roller C* to rest upon
the eam B and prevented from rotative move-
ment by a guide or guides C?, forms a thrust-
bearing to receive an adjustable step-bearing
C¢, which is threaded into the lower part of
the carrier, so as to permit of adjustment of
the carrier with respect to the cam, and is se-
cured in adjusted position by a set-screw C5.

In the arms of the carrier are rotatably mount-
ed eccentrically-bored bushings C°® C7, which
form - the bearings for the work spindle or
holder D. The eccecentricity of the bushings
is precisely the same, and they can be ad-
justed equally (being g1 aduated, if necessary)
in the split clamping-yokes 1in which they are
mounted, so as to bring the axis of the work
spindle or holder D exactly into the plane
of the vertical axis about which the carrier
swings. One of the bushings, as C% is cut
away to receive a friction-shoe C&, the pres-
sure of which upon the work-spindle can be
adjusted by a set-screw C°,
this friction-shoe is to prevent too free rota-
tion of the work-spindle, particularly daring

70

75

8o
The object of

the cutting to depth and during the indexing

Opemtlon

The blank to be cut and the former are con-
nected to move together during the cutting,
and for this purpose the work spindle or
holder is adapted to have securely fastened
thereto the blank, which is represented at D',
and the master gear or tooth or templet or
former, which is represented at D-< as a full
gear, although, as will be explained herein-
after, a single master-gear tooth may be sub-
stituted forthe full gear if the characterof the
work renders 1t desirable.
sitions of the blank and the ‘* master,” which
term is used herein as a general term with-
out regard to the particular character of the
part, will depend upon the size which the
gear to be cut is to have relative to the mas-
ter. In the drawings the gear to be cut is
represented at, about one- fifth of the diame-
ter of the master,beingrelatively nearer to the
apex of the cone in which the blank and the
master are contained—thatistosay,the pitch-

- cone of the gear—the said apex lying in the

axlis about which the carrier swings. Obvi-
ously if the gear to be cut is to be larger than
the master the blank will be placed farther
away from this apex than the master. Any
sultable means may be employed to secure
the blank and the master to the work-spindle,
so that there shall be no possibility of wear
or lost motion between them, but that both
shall move as one part during the cutting, al-
though relative movement may be permitted
between operations on successive teeth. As
represented in the drawings, the blank may
be held by a bolt D3, which passes through
the tubular spindle, and the master may have
a split hub, as shown at D% adapted to be
clamped upon the spindle.

At the outer end of the work spindle or
holder Dissecured rigidly the indexing-wheel
I, which is provided about its peri phery with
a double row of projections ¢, which are stag-
gered circumferentially for a purpose to be
described, and 18 also provided in its periph-

| eral flange with a series of notches ¢'.

‘Means are provided for imparting to the
work-spindle a rotative tendéncy in order to
press the working face of the master against

' the guide, and it is desirable that such means

Jﬁ*.-*_.._,,. o

The relative po-
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shall have such an engagement with the work-

- spindle that the latter may be turned from

time to time to bring a fresh surface of the.

blank to working pesition. The

means

shown for imparting to the work-spindle this
‘rotative tendency comprise a work or mas-

ter controlling weight or its equivalent or

- welghted arm T, which is pivotally secured

[o

I5

to a sleeve or plate I’, which is mounted for |

convenience upon the hub of the indexing-
wheel E, a friction-ring f being Interposed
between the indexing-wheel and the sleeve or

plate, while a nut /' is applied to the worlk-

spindle D to bear against said sleeve, being

held by a lock-nut /2. The master-control-

ling weight is pivoted to the sleeve B’ at a
point substantially above the axis and is

- adapted to rest upon either one of twosteps F2.

20

25

35

which are formed on the respective sides of

the sleeve I, each being provided with an
adjustable bearing-stud. The weight is per-
~mitted to rest upon one or the other of these
steps, according to the side of the tooth which
is being finished. Connection between the

master-controlling weight F and the work-

spindle D or the master is effected through

an arm I, extended from the sleeve ' and
carrying a plunger-latch F*, which is adapt-

ed to engage the notches ¢’ in the peripheral
flange of the indexing-wheel E. The latch is
- released at the proper time during the descent
of the carrier to permit the operation of the
~indexing mechanism by the collision of a lat-

erally-projecting pin 7* with a suitable stop

carried on the fixed framework or standard

of the machine. The stop, which is repre-
sented at F°in the drawings, is arranged to

- serve not only for the purpose of releasing

- 40

45

" begins to turn the spindle. For this purpose -
. the stop is formed of two laterally-adjustable
 blocks having their proximate sides inelined
toward each other. The bottom of the V-
- -noteh formed by the two blocks serves as the
. seatagainst which'thereleasing-pin 74 strikes
- asthecarrier descends. Before theindexing
~mechanism is released, however, and. while
one side of the tooth is being finished the re-
. lease-pin f* will he positioned on one side of

2 50

55

the indexing-wheel from the work or master

controlling weight, but before this release is

actually effected to force the indexing mech-

- anism to its true position, so as to insure the
‘work being in exactly the correct position

with respect tothe cutter when it rises again,

in which position it is held: by the frietion-

shoe C°, as already described, until the weight

- the V seat or noteh and on the opposite side
~ while the other side of the tooth is being fin-
- ished, thus throwing the center line of the
6o arm F? and latch F* a little off from the. per-
- pendicular lire in each case, but to the same
- distance. This distance corresponds to the
distance of the center of the recess between:

two gear-teeth from the perpendicular plane

which passes through the axis of the work

~ spindle or holder, which distance is one-half

the thickness of the cutter, and as this dis-

! .
- _ . | |
. .
- - p
L) b I
. , .
r o . o
. .#\‘_“._._. — s A
s - i by : |
) L}
T - r
I - . = oy
. , % )
. -
.
. . .

teeth

I ta,n(je-_will vary in'versely with the number of
piteh in the gear to be cut

of a given

the'adjustability of the two parts of the stop

70

F® permits the necessary variation of the dis-
tance of the release-pin f* from the vertical

central plane to be effected. -
- The work-lifting cam B is so shaped as to
cause the carrier to rise rapidly at first to

cause the work to approach the cutter and:

then to rise slowly for a short distance while
the cut is carried to the required depth. In

-order to prevent the work or master control-
ling weight I from imparting a rotative tend-

75

89.

ency to the work-spindle duaring the rise of -

the carrier and the cutting to the required
depth, which would prevent the cutter-teeth
from passing through the slot (if already
roughed out) between the teeth equidistant
from the center line of each tooth and might

therefore result in the breaking of the cut-

ter-teeth by premature contact with the work

during its rapid rise, provision is made for

lifting the work or master controlling weight

or supporting it during the rise of the car-

‘rier, so that it shall not rest upon the step B~
‘which is connected to the work-spindle .

L'he means referred to comprise a ecam F° on
the shaft AS, which is timed exactly with the

work-lifting cam B and, through a rod F7,

cross-arm K5, and plungers ¥, one at each side
of the axis of the work-spindle and in line

-with the corresponding position of the weight-

arm, supports the weight or lifts it from the

steps F<? during the entire rise of the carrier.

When the rise of the carrier has been com-

plungers I? to descend and the weight ¥ to

‘rest upon one or the other of the steps F2, so

90

95

100

pleted, the weight-lifting cam F® permits the

105

that a rotative tendency shall be imparted to

the work-spindle during the side cutting.

_ For the proper side-forming cut (in.catting -
bevel-gears) the work should have a lateral
movement in the arc of a circle.about the axis
in which the apex of the cone of the work

110 -

lies, and suitable mechanism, as will be pres-

ently described, may be provided for this pur-
pose, as well as to prevent the ‘aster-con-
trolling weight, which is no longersupported

by the plunger F?, from receding too rapidly, = . '

and thereby overburdening the cutter, al- -

ik

which is being

of which can be engaged with or disengaged

‘though thej-ﬁ’eight{alen_e;'through"trhe.ct)ﬁper-e}-_'_ o
ation of the eurved surface of the master with
‘the guide, may produce the lateral as well as
the rotative movement, in which case the SR
‘mechanism to be described, if employed,

merely checks theaction of the weight. Two =
cams G are secured to the vertical shaft A7,
‘and motion is communicated from one cam
or the other, according to the side of the teeth -

| inished, to the laterally mov-
able or swinging carrier by transmitting de-
vices, of which there are two sets, either one |
d 130
from the carrvier, as may be required. Asthe = =

125

two sets of transmitting devices are precisely

alike, the one lying slightly above the other,
‘a description of one will suffice for both. A
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bell-lever G', carrying a roller G? to bear
against the cain, is pivoted to the standard of
the machine, the roller being held against the

~cam and the return movement of the con-

IO

20

25

nected parts effected by an adjustable weight
(3, connected to one arm of the lever by a
chain G¢, which passes over a guide-pulley G°.
To the other arm of the bell-leveris connected
a link G, which is made adjustable in length
by ordinary means, such as are indicated
in:Fig. 4, and is formed at its free end with
an open tapering slot or slotted jaw G, in
one side of which is mounted a spring-pressed
plunger-pin G® with a rounded head which

protrudes slightly from the face of the side |
¢% is mounted loosely on the plunger and &
‘spring et isinterposed between the sleeve and
one of the fixed abutments e’
‘that the oscillation of the sleeve e° to bring
‘the pin ¢? into line with one or the other of
‘the rows of projections e of the indexing-
‘wheel E will be necessary only when a change
is made from one side of the teeth to the other
“side of the teeth—that is, when one set of the
‘carrier-swinging devices is disengaged from
‘the carrier and the other set isengaged there-
- with.

of the slot. In suitable bearings in the car-
rier is mounted a spindle G, which rests upon
a segmental track G, carried by a suitable
bracket secured to the fixed frame or stand-
ard of the machine. This spindle 1s rota-

table and also movable longitudinally in its

bearings and rests always on the segmental
track G during the swinging of the carrier,
being held down by a suitable spring G'*. In
the plane of each of the links G° the spindle
is made angular in cross-section to correspond

- with the slot of the corresponding link, sothat

when the link is made to engage the spindle

its engagement shall be rendered certaln.

30

35

40

The bearing of the plunger-pin G° against
the side of the spindle aids in retaining the

engagement and preventing the link from

working off during the movement of the paris.
In order to provide for the convenient en-
gagement of either link with the carrier, as
described above, a segmental hand-wheel G*

is mounted horizontally on the standard of

the machine and is connected on opposite
sides of its vertical axis by links G** with the
links G¢, respectively, so that by a partial ro-
tation of the hand-wheel in one direction or

the other one of the links G® will be engaged

with the carrier and the other disengaged

" therefrom. Althoughtheweightand the cam

mechanism when both are used as here shown
produce, respectively, the rotative move-

~ ment and the lateral movement, it will be ob-
~ vious that their relations might be reversed,

the eam mechanism in either case checking
and controlling the action of the weight.

- Reference has been made above to the In-

“dexing operation which follows the return of

‘the laterally movable or swinging carrier to

- .- its central position, the object of stich index-
.55

.~ rotate the work, so as to bring a fresh surface

into position tobe operated upon. Asalready

ing operation, as is well understood, being to

~ described, the indexing-wheel E is secured

~ tothe work-spindle and the work-controlling |
~ the descent of the carrier C and just prior to

weight I is disconnected therefrom during

" the beginning of the indexing operation. The

“indexing-cam, as indicated at E’, is secured

to the horizontal shaft A® and at the proper

time raises a vertically-movable rod E? which

is connected at its upper end to one end of a

“bell-lever E2 - The other end of said bell-le-

ver engages a horizontal plunger Ef, which
imparts motion by its reciprocation to the
indexing -wheel X. In order to permit the
-engaging-

cating pT
‘the other, in order that it may engage the
.pins or projections e of one row or the other
on the indexing-wheel K, according to the
‘side of the teeth which is being finished, said
_engaging-pin € is carried ofi a sleeve ¢’ ot
the plunger E% The sleeve réciprocates lon-
gitudinally with the plunger; but in order
to prevent any hammering action of thé
‘plunger on the indexing-wheel, and conse-

pin e? of the horizontally-recipro-
anger to be oscillated to one side or

quent excessive movement thereof, the sleeve

It is obvious

Consequently the movement of the

‘shifting hand-wheel G** may be taken advan-
‘tage of to effect the required oscillation of
‘the sleeve é°.
.the hand-wheel 1s __
(shown clearly in Fig. 6,) which actuates the
vertically-movable bar Ef, sliding in a suit-
‘able guideway secured to the standard. At
“its upper end the bar carries a yoke EY, be-
‘tween the members of which is a horizontal
‘slide-bar E3. The sléeve ¢* is formed with
projections¢®, which straddle this slide-bar,
'so that the reciprocations of the sleeve are
‘not interfered with, although the sleeve can
‘be oscillated upon its axis at any time to
.cause the pin e? to engage with one orthe other
of the'rows of projections on the periphery of
‘the indexing-wheel E, whereby through the
“horizontal reciprocations of the plunger E*
‘the required step-by-step rotation of the in-
“dexing-wheel, and consequently of the work-
‘spindle and the blank secured thereto, is ef-
fected. . L o
- It is obviously unnecessary to have the
‘work or master controlling weight exert a ro-
‘tative tendency on the work-spindle during
‘thereturn of theswinging carrier toitscentral
position and during its drop toits lowest posi-
‘tion. Meansare therefore provided for lifting
‘the work-controlling weight away from the =
‘steps on the work-spindle during these pe-
‘riods, so that the weight shall have no infiu-
ence whatever upon the work-spindle at that .-
time and the mastershall be relieved of need-
‘less wear. The means shown comprise a cam
"H on the horizontal shaft A% which is posi-
‘tioned to act at the time referred to against a
lever ', pivoted on the standard of the ma-
‘chine.” The outer or free end of thisleveris
connected by the chain II* with one end of an
{ overhead lever H®. Theotherend of thislever

For this parpose the hub of
provided with a cam E,
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is also connected by a cham Wlth the work or
master controlling weight or weighted leverF..

"The employment of ﬂemble 'conneetmns be-

tween the cam-lever and the weight permits

thelatter to bereversed for the cuttmfr of the
oppositesidesof the gear-teeth. then the op-
-erations referred to have been completed, the

cam I permits the work or master control-
ling weight F to descend 11111;11 1t again rests |
npon the plunger F?, which is to Suppmb it.
. The guide, which eoopemtes with the mas-

ter duri Ing the operation of cutting
ed soas to be held rigidly during the cuiting,"

- to be capable of exact ad] astment to the most

| t'5-
- being shifted later ally when the change is |
.made from one side of the teeth to the other

20

35

40

1ng face of the cuttel

to the othel

effective position, and to be capable also of

in order that its second working face shall

‘stand in precisely the same p]ane as did the
The extent of this lateral
shifting is obvmusly equal to the thickness
The gunide is shown at X as a
plate, the working surface of which is a‘true
plane, withwhich the curved working surface
of the master coéperates, the p]ane of the
guide coinciding with the plane of the work-
which in a bevel-gear

mdchme passes th1 oufrh the axis about whwh-

first wor ]{11210* face.

of the ﬂ'mde

the work swings. The plate is secured by a
bolt % between t‘ﬂO
seﬂ'lnenml slot /2, and bothsecured to or form-

ing part of a latetalls -movable carriage K2
The segmental slots &' permit the ﬂ'mde to be
ad Justed to the most favorable position asre-

oards the master. The carriage K?is mount-

--_ed in a snitable-guideway formed at the end
~of abar K3 held rigidly to the frame or stand-

ard of themachine Ateachend of theguide-
way 1s mounted a stop K%, preferably in the
form of athreaded stud cap&ble ofadjustment
with great nicety.

with absolute acecuracy, it is also necessary
that the cutter shall be shifted laterally when
the change is made from one side of the teeth

- It is also necessary that the cutter shall be

_50

held firmly while it is at work in order to

prevent vibratoryaction and chattering. The
cutter shown in Figs. 2, 3, 7, and 8§ of the

~drawings is a rotary Cutter L and 18 mounted

55

60

upon a cutter-head L', which is laterally mov-
able upon a saddle I”, which in turn is ad-
justable on an inclined bed-plate 1.2, formed

on or supported by the frame or standard of |
- the machine.

Thecutter-head is formed with
bearings for the cutter-shaft L* and the short
dllvlno‘ shaft A’, with which the cutter-shaft
is coupled by spur-gears L%, Suitable means

- are provided for h{)ldlnﬂ‘ the cutter-head

firmly to the saddle while Dermittinﬂ‘ the nee-

essary lateral movement. In bearingson the

- saddle L® is mounted a shaft L¢, tmnsvelse

to the direction of movement of the cutter-

-head, said shaft having atoneend a weighted
~arm or lever L7 and at the other end a cam

15 mount—ﬁ

‘to the cutter-head L'.
tute adjustable stops to limit the movement
of the cutter-head, and consequently of the

_ . saddle 1.°is
| alsoa,djustably secured upon its inelined bed-

plates K’ having each a

| | the ratehet-wheel only one space.
In ordel that the work shall be perfor med

s0 as to bring its second work-
ing surface e‘{aetly into the working plane.

or.eccentric TS,
for the shaft 1.° project npwcudlv through
slots in the cutter-head L', and the eam L8
between them is adapted Lo bear against bear-
ing-points on the cutter-head.

justable serew-studs L, which are inclined
toward each otherat an angleof about forty-
five degrees. Thecam L8is positioned upon
the shaft so that the weighted lever or arm
L7 wlien it has forced the (311151361 -head through

‘the action of the cam 18 to the limit of 1135'
-movement in elthu direction shall stand at

such an an agle as to hold the cutter-head and

the cutter without liability to vibration. or
_ehattermw _ . .
| serew-threaded stud LY, which receives be-

"At one end.of the saddle is a

tween nicely-adjustable nuts L' an outwardly

These bear-
Ing-points are conveniently formed by ad-

The mner bemmﬂ**blaekets .
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and downwardly extending ear L™, secured

T‘he nuts L11 consti-

cutter, in each direction. The-
plate, so that the cutter may be brouwhb ex-
actly to the position desired.

- Means are provided for stopping the ma-

“chine as soon as the work has been completed
on one side of every tooth of the gear being
cut, these means being shown in Fln's 1, 4
_and 8. To oneof the carrier-swinging level,s

G', which, as now understood, makes a com-
plete movement for each tooth in the master-

gear or in the gear to be cuf, is connected a -
spring

plBSbed pawl M, which engages. a
ratchet-wheel M/, mounted uponaverhcal stud

on a bracket seemed to the standard of the
machine. .
pawl shall engageonlyone tooth of the ratchet-

A shield M?*is arranged so that the
wheel at eaeh reciprocation and shall advance

proper pmnt in the ratchet-wheel is secured
a-cam-pin M? which when the ratchet-wheel

has advanced a number of spaces equal to the

number of teeth in the gear operated upon
shall operate suitable belt- -shipper-releasing
mechanism, such mechanism being shown in
the dmwmﬂs as comprising a bell-lever M?

At the

go
05
ReTe
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110

15

and & lever M?, which is connected to the
spring or WPlﬂ"h'D actuated belt-shipper (not -
shown) and iIs normally held against the ac-

tion of the weight or spring by ltS engagement
with the bell- lever or 1&13(311 M4, but is released

the cam-pin M3,

- The operation of the m&dnne thus far de-

X220

‘when such latch or bell lever M"L IS tupped by, .

scribed will now be clearly understood. The |

master-gear D? and the blank D’ having been
secured to the work-spindle and the seveml
cams -B, B, ¢, &, and H being all at their

‘initial or ?610 poswlons and the cutter and
‘guide being adjusted for work upon one side

of the teeth of the gear, while the worlk-con-

trolling weight F is dlprbed on the corre-
SpOﬂdII}ﬂ" Swe the first action is that of the
‘cam B, which first raises the carrier C rapidly
to cause the work to approach the cutter L

125
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from the work-spindle.

~central position.

- when the machine is stopped.
- 20

“and then more slowly while the cutter is work-

ing to the required depth at the root of the
teoth Meantime the cam I raises the work
or master controlling weight I¥, so that it shall
impart no rotative tendeney to the work-spin-
dle until the carrier ceases to rise.

weight F to descend and impart a
tendency to the work-spindle during the side
cut, the tooth of the master-gear meanwhlle
bem ing against the guide K. Nett while the
work or master (301113101111]“‘ weight ‘continues

to act upon the work-spindle the cam G regu- |

lates the movement of. the carrier to ﬁmsh
the side cut. Meantime the weight-lifting

cam H has begun to act, and as the work-1i[t-

ing cam B permits the carrier C to descend the
weight-lifting cam H takes all of the weight
At the same time the
cam & forces the carrier to swing back to its
As the carrier approaches
its lowest position the indexing mechanism is
disconnected from the work or master con-
trolling weight, and finally the cam K’ actu-
ates the indexing mechanism to bring a new
portion of the Dblank to the line of work.
These several operations are repeated until
one side of every tooth has been completed,

machine for work on the other side of every
tooth of the gear, the guide K is shifted to
bring its second working surface tothe work-

~ing plane, and the weighted cam-lever L7 is

40
45
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thrown over to bring the other working sur- .

face of the cutter to the same plane. The
segmental hand-wheel G is then shifted to

‘bring the other swinging cam ( into opera-

tive relation with the carrier C, and the work
or mastsr controlling weight I' is shifted to
rest on the opposite plunc-'el Ir%. This shift-
ing of the work or master controlling weight
causes a slight rotative movement of the
work- Splndle the extent of which is governed
by the adjustment of the steps F? and their
relation to the tops of the plungers I, which
receive the weight. This slight rotative
movement brings the work itself into the
proper position with respect to the cutter and

-the master-gear into proper p051t10n with re-

spect to the auide.

It will be Ieadlly uanderstood that by sub-
- stitating

another master of the proper pro-
portions and by properly adjusting the vari-
ous parts of the machine according to the
work to be performed it is possible to adapt
the machine without other changesto the pro-

- duction of gears of anydesired angle or shape

6o

and of any desired size within reasonable lim-
its, the machine being universal. Moreover,
by employing a rotary cutter of large diame-
ter mounted upon rehtwely—ﬁted bearings
it is possible to produce acceptable gear- teeth

- without the disadvantagesinc¢ident to the use

of a cutter of small dla,metei which must be
reciprocated in order to complete the cut. It
will also be seen that the machine 1s a true

Then the
cam T permits the work or master controlling
lotatwe |

To adjust the |

racy.

6 | - 627,310

| elit the exact shape of the master, so that it

is possible to modify the shape of a theoretic-
ally correct master-gear tooth to such an ex-
tent—as by rou ndmo'oﬂ the pointof the tooth,
for e*{mnplem—-as ehell give the best results in
practice. IFurthermore, by substituting an
emery-wheel, for ezemple, for the steel cut-

ter the machine can be used for orinding

cears to remove tool-marks and to cure any
dlStOl tion that may have been suffered by the
gears during the hardening process to which
they are ueually sub]eeted after being cut.
Although, especially for the cutting of

small gears, it is preferable to employ a ro-

tary cutter, as in the form of machine al-
ready described, on account of the greater

‘speed with which the work can be performed,

and it is also preferable to employ a complete
master-gear rather than a single tooth, be-
cause a complete aster-gear regulates the

spacing of the teeth, which is an important

consideration, as- well as determining the
tooth-curves, end also because the eomplete

‘master-gear before bemﬂ' used can be mount-

ed and run with its metm ogear, and theleb}
proved to be of aeeepmble fmm ,insuring ab-
solutely correct results in the gears profiled
from it, nevertheless it is easily possible to
substitute a reciprocating cutter for the ro-
tary cutter whenever the size of the gears or
other considerations make such a eha,n oe de-

‘sirable, and it is equally possible to employ

a single master-gear tooth or former in place
of a complete master-gear if the character of
the work to be perfor med renders this change
desirable.
substitutions have been made is shown in
Figs. 10, 11, and 12 and will now be de-

| seribed so far as the parts just referred to

are concerned. All other parts not more par-
ticularly mentioned hereinafter are repre-
sented as constructed, arranged, and operat-
ing in the same manner as in the machine al-
r eddy deseribed, and therefore require no fur-
ther expl&natlen herein. As represented in
the figures ;just referred to, the single master-
oear tooth D7 is securely elamped in an arm
ploJeetlno from a sleeve DY which 1s jour-
naled on the work-spindle D. Theindexing-
wheel E is secured rigidly, as before, to the
work-spindle and is adapted for engagement
with the sleeve which supports the master-
gear tooth. Asrepresented, itisprovided on
its inner face with a series of notches eX for
engagement with a spring-pressed plunger-
leteh D¢,
extended from the sleeve D, ODbviously the
notches ¢* must be spaced with perfect accu-
After the finishing of one side of a
tooth the plunger D7 is withdrawn by hand
to permit of the indexing operation without
the rotation of the mester-gear tooth with the
indexing-wheel. Otherwisetheoperations of
the machine are the same as those already
described. If the machine be used with a
single master-gear tooth, it would evidently

profiling-machine, reproducing in the gear | be feasible to create a steel vooth for the pur-
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A machine in which both of these ?'
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parallel with each other and havm
,ness great enough to insure stren D'th but not
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‘pose in a most refined form and to case-har- |

den and burnish it, if necessary, so that its
life would Dhe very ﬂ‘ledt, and this one tooth
could be used for different gears, and in any
case would insure the &bselute similarity of
all the teeth of a gear.

A reciprocating euttet may be drrmwed as
shown in Figs. 10, 11, and 12, the tool ltself
which is 1"0pre&aented at N, hfcwmﬂ' its sides
o a thick-

SO thm]{ as to mterfetemth the tOO‘rh nextto
that one being operated upon. It should
also be so maunted as to have a capacity for
lateral adjustment sufficient to bring either
one cutting edge or the other into the pldne of
work, which in cutting bevel-gears must neec-
GQSELH]}T intersect the axis about which the
work swings. Thetool Nis shown as mount-

ed 1n a reciprocating carrier N', which is con-.
car- |

nected by a rod N? with a crank- -pin N3, ¢
ried by a shaft N4 the erank-pin and the con-
nection of the md to the 1‘@(,1]_:)1"00&1:11’10 slide
both being adjustable, so as to make it possi-
ble to control the action of the cutter. The

slideway N°is carried by an arm Nﬁ which

18 swiveled upon the framework of the ma-
chine, the axis of the swivel being in a line
with t.he apex of the pitch-cone, so that the
movement of the cutter ecan be adjusted to
be parallel with the base of the gear-toothin
a gear of any angle.

A]Lhoueh both forms of machine desenbed
hereinare L_,peua]ly adapted forcutting bevel-
gears, 1t will nevertheless beunderstood that
the essential features of the machines are
also capable of use in cuttingspur-gears, the

master, whether a complete gear or a smnle,
tooth, .::md the work having in such case a

lateral movement in right lmes instead of a
lateral movement in curved lines. It will
also be understood that various changesmay
be made in the construction and arrange-
ment of theseveral partsof the machine Wlth
out departing from the spirit of the inven-
tion, and that the invention, therefore, is not
to be limited to the precise constructmn and
arrangement of parts herein shown and de-
seribed.

I claim as my invention— .

1. A machine for cutting gear-teeth com-
prising means for supportlnﬂ a master and a,
gear-blank to have a movement of rotation
abont a common axis and to have a lateral
movement, a guide for contact with the mas-
ter, and a weight connected to said master
and gear- blank to press the master against
the n*mde with a rotative tendency.

2. A machine for cutting gear-teeth com-
prising means for suppor tmﬂ a master and g
gear-blank to have a 1110\7611181113 of rotation
about a common axis and to have a lateral

movement, & guide for contact with the mas-

ter, a weight operatively connected with the
master to produce one of said movements, and
a cam operatively connected with the master
to produce the other of said movements.

..l eomprlsm

;f.

3. A machine for cutting gear-teeth com-

prising means for supportmg a masterand a

gear-blank to rotate about a common axis and

70

50 move laterally, a guide-plate the working

surface of which is a true plane, and means
to press the working surface of the master
agalinst the working surfaee of the n'ulde plate
W1th a rotative teudeney
4. A machine for cutting

gear-blank to rotate ahout acommon axis and

gear-teeth com-
prising means for supporting a master and a

75

t0 move laterally, a guide-plate the working

surface of which is a true plane, means to

press the working surface of the master
against the wmkmn surface of the gunide- - -
plate with a mtatwe 1endenay and a eutter |

the working surface of which is a true plane

‘lying in the plane of the working surf&ce of

the guide-plate.
A m&ehme for catiing bevel-fre&r teeth

ﬁomprmnw means. for suppmtmn‘ a master

and a gear-blank to rotate about a common
XIS :a,nd to swing about an axis'intersecting
the first-named axis, a guide-plate the wmk-

ing surface of whlch I3 a true plane, lying in

the plane of said intersecting axis, and means

to press the working surface of the master

against the wmkmw surface of the ﬂ'mde-
plate with a rotative tendency.
6. A machine for cutting bevel- oear teeth

comprising means for supportmg a master

and a gear-blank to rotate about a common
axis and to swing about an axis Intersecting
the first-named axis, a guide-plate the work-

80

90

- 95

100

ing surface of which is a true plane lying in -

the plane of said intersecting axis, means to
press the working surfa,ce of the master
against the workmw surface of the guide-

105

plate with a 10tatwe tendency, and a cutter

the working surface of which is a true plane

lying in the plane of the working Surfaee of .

the guide-plate. ..

7. A machine for cutting bevel-gear teeth
comprising a holder for a ma,ster' fmd gear-
blank rotatable on its own axis, a carrier for
sald holder and with which it is movable
about an axis intersecting the axis of the
holder, a stationary guide- “for contact with
the master, and a eutter |

3. A machine for cutting bevel-gear teeth

comprising a holder for a master and gear-

‘blank rotatable on its own axis, a carrier for

sald holder and with which it is movable

about an axis intersecting the axis of the

holder, a stationary qmde for contact with
the ma%ter means to press the mmter against;
the guide, and a cuftter.

9. A machine for cutting bevel-gear teeth
comprising a holder for a master and gear-

blank rotatable on its own axis, a carrier for

said holder and with which __1b is movable
about an axis intersecting the axis of the
holder, a stationary guide for contact with the
master, means to press the master in either
direction against the guide, and a cutter.

10. A machine for cutting bevel-gear teeth
a spindle to whlch the master and

IIO-
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cear-blank are secured, a carrier for said
spindle and with which it is movable about

an axis intersecting the axisof the spindle, a

stationary guide for contact with the master,
and a cutter with its working face in the same
plane with the working face of the guide and
said intersecting axis.

11. A machine for cutting gear-teeth com-
prising a spindle to which the master and the
cear-blank are secured and rotatable on 1ts
own axis, a carrier having bearings for said
spindle, a stationary guide for contact with

the master, a cutter with its working face in .

the same plane with the working face of the
ocuide and said intersecting axis, and aweight
operatively connected to said spindle to im-
part a rotative tendency thereto. |

12. A machine for cutting gear-teeth com-
prising a spindle to which the master and the
gear-blank are secured and rotatable on 1ts
own axis, a carrier having bearings for said
spindle, a stationary guide for contact with
the master, a cutter with its working face in
the same plane with the working face of the
cuide and said intersecting axis, a step se-
cured frictionally tosaid spindle, and a weight
arranged to bear upon said step.

13. A machine for cutting gear-teeth com-

prising a spindle to which the master and the

gear-blank are secured and rotatable on its
own axis, a carrier having bearings for said
spindle, a stationary guide for contact with
the master, a cutter with its working face In
the same plane with the working face of the
ouide and said intersecting axis, a plate se-
cured to said spindle and having two steps,
one on each side of the axis of the spindle,
and a weighted arm pivoted between the steps
and arranged to bear on either step.

14. A machine for cutting gear-teeth com--

prising a spindle to which the master and the
gear-blank are secured and rotatable on its
own axis, a carrier having bearings for said
spindle, a stationary guide for contact with
the master, a cutter with its working face in
the same plane with the working face of the
ocuide and said intersecting axis, a step se-
cured to said spindle, a weight arranged to
bear upon said step, and means to lift the
weight from the step.

15. A machine for cutting gear-teeth com-
prising a spindle to which the master and the

‘egear-blank are secured and rotatable on 1ts

own axis, a carrier having bearings for sald
spindle, a stationary guide for contact with
the master, a cutter with its working face in
the same plane with the working face of the
cuide and said intersecting axis, a step se-
cured to said spindle, a wéight arranged to

bear upon said step, and a cam and inter- |

mediate devices to lift the weight from the
step.

16. A machine for cutting gear-teeth com-
prising a spindle to which the master and the
gear-blank are secured and rotatable on its
own axis, a carrier for said spindle, eccentric

bushings for said spindle mounted rotatably |

| on said earrier, a stationary guide for contact

with the master, and a cutter.

17. A machine for cutting gear-teeth com-
prising a spindle to whicn the master and the
gear-blank are secured and rotatable on 1ts
own axis, a carrier having bearings for said
spindle, an adjustable friction-shoe bearing
on said spindle, a stationary guide for contact
with the master, and a cutter.

18. A machine for cutting bevel-gear teeth
comprising a spindle to which the master and
the gear-blank are secured and rotatable on
its own axis, a earrier movable about an axis
intersecting the axis of the spindle and hav-
ing bearings for said spindle, a stationary
guide for contact with the master, and a cut-
ter. |

19. A machine for eutting bevel-gear teeth
comprising a spindle to which the master and
the gear-blank are secured and rotatable on
its own axis, a carrier movable about an axis
intersecting the axis of the spindle and hav-
ing bearings for the spindle, a stationary
guide for contact with the master, a weight
arranged 10 bear upon said spindle at one
side of its axis, and a cutter.

20. A machine for cutting bevel-gear teeth
comprising a spindle to which the master and
the gear-blank are secured and rotatable on
its own axis, a carrier movable about an axis
intersecting the axis of the spindle and hav-
ing bearings for the spindle, a stationary
cuide for contact with the master, a weight
arranged to bear upon said spindle at one
side of its axis, means to lift said weight, and
a cutter.

21. A machine for cutting gear-teeth com-
prising a holder for a masterand a gear-blank

rotatable on its own axis, a stationary guide
for contact with the master, a cutter, a work

or master controlling weight connected to
said holder, indexing mechanism connected
to said holder, and a connection between said
weight and said indexing mechanism.

29. A machine for cutting gear-teeth com-
prising a holder for amasterand a gear-blank
rotatable on its own axis, a stationary guide
for contact with the master, a cutter, a work
or master controlling weight frictionally con-
nected to sald holder, indexing mechanism
connected to said holder, and a connection
between said weight and said indexing mech-
anism. ,

23. A machine for cutting gear-teeth com-
prising a holderfor amaster and a gear-blank
rotatable on its own axis, a stationary guide
for contact with the master, a cutter, a plate
secured to the holder and having a step and
an arm, a weight to bear upon said step, and
indexing mechanism engaged by said arm.

24. A machine for cutting gear-teeth com-
prising a holder for a master and a gear-blank
rotatable on its own axis, a stationary guide
for contact with the master, a cutter, an in-
dexing-wheel secured to said holder and hav-
ing notches, a plate secured to the holder
frictionally and having a step and an arm, a
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latch carried by said arm to engage said | ment with one or the other of said sets of

notches and a weight to bear upon said step.

25. A machine for cutting gear-teeth com-
prising a holder for a master and a gear-blank
rotatable on its own axis, St&thIchI‘y ouide
for contact with the master a cutter, index-
ing mechanism connected to said holder a
radially-movable projection connected with
the indexing mechanism, and a stationary
V-noteh for enﬂ'afrement withsaid projection.

26. A machme for cutting gear-teeth com-

prisinga holder for a master and a gear-blank

rotatable on ifs own axis, a stat,lonar*y guide
for contact with the master a cutter, index-
ing mechanism connected 1o sald holder
ra,dlally—movable projection connected mth
the indexing mechanism, and two stops form-
ing between them a V- notch for engagement
with said pro,‘]ectlon and ad ,]ustable upon a
fixed support.

27. A machine for cutting gear -teeth com-
pmsmn* a holderfor a masterand a gear-blank
rotatable on its own axis, a sta,tmnary guide
for contact with the maqter a cutter, an in-
dexing-wheel secured to the holder and hav-
ing a series of notches, an arm secured fric-
tionally to said holder, a radially-movable
sald arm to engage said

and a stationary V-motch for enfrawement
with said projecting pin. -

28. A machine for cutting
prising a holder for a master .a,nd agear-blank
rotatable on its own axis, a sta,tlona,ry guide
for contact with the master a cutter, an in-
dexing-wheel secured to the holder, an actu-
ator for sald indexing-wheel, and means to

shift said actuator o cause lt to engage dif-

40

'

ferent points on said wheel, offset cir eumfer—_
entially whereby the thickness of the cutter
18 compensated for in wm*kmn upon oppomte

sides of the gear-teeth.

- direction or the other, to bring its pin or pro-
jection intoen D*aﬂ*ement Wlt]l one or the other
of said sets of teeth |

55

29. A maehme for cutting gear- teeth com-

‘prising a holder for a master and a gear-blank

rotatable on its own axis, a statlonary guide

for contact with the master a cutter, an in-
dexing-wheel secured to the holder a,nd hav-
ing two sets of teeth or projections offbet_
- elreumferentmlly, a plunger having a pin or
projection to engage one or the other of said

sets of teeth, means to reciprocate said plan-
ger, and means to oscillate said plung gerin one

- 30. A machine for cuttmg geal teeth com-

- prising a holder for a master and a gear-blank

rotatable on its own axis,.a sta,tlonary guide

for contact with the master a cutter, an in-

66

ing two sets of teeth or projections offset
clrcumferentla,lly, a plunger having a pin or

- projeection to engage one or the other of said

sets of teeth, a cam and connections to oscil-

late said plungerin one direction or the other
to bring its pin or projection into engage- |

gear- teeth com-

| the master

;-eompmsmﬂ' |
‘blank rotatable on its own axis, a carrier for
said holder and with which lt is movable

-;holdel* |

teeth and means to reciprocate said plunger.
31. A machine for cutting bevel-gear teeth
comprising a holder for a master and a gear-

blank lotata,ble on its own axis, a carrier for

sald holder and with which 1t i1s movable
about an axis intersecting the axis of the
holder, a stationary 0'u1de for contact with
the master, & cutter, and means to swing said

ecarrier about said 1nte1*seetmﬂ* aXis.

52. A machine for cutting bevel-ﬂ ear teeth
comprising a holder for a master' and a gear-
blank rotatable on its own axis, a carrier for
said holder and with which it 18 movable

about an axis mterbeetmﬂ* the axis of the
a stationary 0‘111de for contact with

holder, a

the master, a cutter, and a cam and interme-
diate connections to swing Sald carrier about
sald intersecting axis.

33. A maahme for cutting bevel-oea,r teeth

comprising a holder for a master a,nd a gear-
blank rotatable on its own axis, a carrier for

sald holder and with which 113 I8 movable

“about an axis intersecting the axis of the

holder, a stationary gulde for contact with
the nlaster & cutter, independent sets of de-
vices to swing said carrier about its axisin op-

75

89.

g0

posite dlrecmons and means to engage either -

of said sets of devwes with said carrier.
34, A machine for cutting bevel-gear teeth

| comprising a holder for a master a,nd a gear-

blank rotatable on its own axis, a carrier for
said "holder and with which 1t 18 movable
about an axis intersecting the axls of the

‘holder, a stationary crul(le for contact with
cutter, a link to engage said

95

10

carrier, a cam and Opemtwe eonneetlons be-

tween sald link and cam, and means to en-
gage and disen gage smd hnk w1t]1 a,nd from-

sald carrier.

105

35. A machine for euttmw bevel-gear iteeth -

a holder for a masber and a gear-

110

about an axis intersecting the axis of the

holder, a stationary- ﬂ'mde for contact with
‘the master, a cutter, a link to e
~carrier, a cam and operative connecmons be-
tween S&I(‘l link and cam, a hand-wheel, and
a link connecting the ﬁr'st na,med hnk mth' S
the hand-wheel. - S

engage said -

15

 36. A machine for cuttmn‘ bevel ﬂ‘ear teethf.f :

comprising a holder for a

master and a gear-
blank rotatable on its own axis, a carrier for
- said holder and with which it is movable
about an axis intersecting the axis of the |

a stationary gmde for contact with =
the master' a cutter, independent sets of de--
| vices to swing said carrier about its axis in
dexmmwheel secured to the holder and hav-{

120

onposnae d1rect10ns a hand-wheel, and links -
connecting 0pp051te sides of said hand wheel

tively..
37. A maehme for cu ttmﬂ-‘ bevel-fre&r teeth
comprising a holder for a m&ster and a gear-

with said mdependent sets of devmes respee- B

Ijo-l"

blank 1*otata,ble on 1ts oOwWn ams, a earrler for
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sald holder a,nd with which it is movable ] said carrier in a direction subst&ntmllv per-

about an axis intersecting the axis of the
holder, a stationary g ulde for contact with
the master a eutter,. a link having a slot to
engage the carrier and a plunger-pin in one
S1de thereof and means to actuate said link to
swing the carrier, and means to engage and
dlsenﬂ‘an‘e S&ld lmk. with and from smd car-
rier.

38. A machine for cutting bevel-gear teeth
comprising a holder for a master and a gear-
blank rotatable on its own axis, a carrier for

‘gaid holder and with which it is movable

about an axis intersecting the axis of the
holder, a stationary guide for contact with
the master, a cutter, a link having a tapering
slot to engage a correspondingly-shaped part
of the carrier, means to actuate said link to
swing the carrier, and means to engage and
disenfrwe said link with and from sz-ud car-
rier.

39. A machine for cutting gear-teeth com-
prising a holder for a master fmd a gear-blank
rotatable on its own axis, a carrier for said
holder movable in a d1rect1on substantially
perpendicular to the axis of the holder to
bring the blank into operative relation with
the cutter a cutter, and a cam against the pe-
riphery of which said carrier 1*ests.

-40. A machine for cutting gear-teeth coms-
prising a holder fora master a,nd a gear-blank
rotatable on its own axis, a_carrier for said
holder movable in a direction substantially
perpendicular to the axis of the holder to

bring the blank into operative relation with

the cutter, a cutter, a cam, and an adjustable
step-bearing for said carrier upon said cam.
41. A machine for cutting gear-teeth com-

~ prising a holderfor a master “and a oear-blank

40
45

rotatable on its own axis, a carrier for said
holder movable in a direction substantially

perpendicular to the axis of the holder to
bring the blank into operative relation with

the cutter, a cutter, a cam, a roller-carrying
block to bear upon said cam and having a

“thrust-bearing for said carrier, and a n"mde to

prev ent 1*ota,twe movement of said block
42. A machine for cutting bevel-gear teeth

comprising a holder for a ma,ster and a gear-

blank rotatable on its own axis, a carrier for

‘said holderand with which it is movable about

an axis intersecting the axis of the holder, a
stationary guide for contact with the master,

- - acutter and means to move said carrier 1n a’
55

- axis.of the holdel to bring the blank and the
master-gear into Operatwe relation with the

direction substantially perpendicular to the

cutter fmd the guide respectively.
- 43. A machine for cutting gear-teeth com-

prising-a holder for a master and a gear-blank
“rotatable on its own ams, a carrier for said
holder and with which it is movable about an

axis intersecting the axis of the holder, a sta-
tionary guide for contact with the master,
means to press -the master in either direction |

against the guide, a cutter and means tomove

pendicular to the axis of the holder to bring
the blank and the master into operative rela-
tion with the cutter and the guide respec-
tively.

44. A machine for cutting bevel-gear teeth
comprising a spindle to W]JICh the ma,%ter and
the gear-blank are secured and rotatable on
its own axis, a carrier having bearings for said
spindle and with which it is movable about an
axis intersecting the axisof the spindle, a sta-
tionary
cutter, and means to move said carrier in a
d11*ect10n substantially perpendicular to the
axis of the spindle to bring the blank and the
master into operative relation with the cutter
and the guide respectively.

45. A m&ehme for cutting bevel-gear teeth
comprising a holder for a master f—L]?ld a gear-
blank rotatable on its own axis, a carrier for
said holderand with which 1t is movable about
an axis intersecting the axis of the holder, a
stationary guide for contact with the master,

-a work- eontmllnw weight connected to said
holder, a cutter, and means to move said car- |
‘rier in a dlrectlon substantially perpendicu-

lar to the axis of the holder to bring the blank
and the master-gear into opemtlve relation
with the cutter and the guide respectively.

cnide for contact with the master, a

75
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46. A machine for cuttmw bevel-gear teeth

comprising a holder for the m&stet' and a gear-

blank rotatable on its own axis, a carrier for
said holderand with which it is movable about

an axis intersecting the axis ot the holder, a

stationary guide for contact with the master,

a cutter, means to swing said carrier about
said 1nte1sect1ncr axis, _a,nd means to move
said carrier in a dilection substantially per-
pendicular to the axis of the holder to bring
the blank and the master into operative re-

lation with the cutter and the n'ulde respee-

tively.
47. A machine for cutting bevel-gear teeth

“comprising a holder for a master fmd a gear-
blank rotatable on its own axis, a carrier for
‘said holderand with which itis movable about
‘an axis intersecting the axis of the holder, a
‘stationary guide f01 contact with the master,
a cutter, a cam and intermediate connectlons

to swing ‘said carrier about salid intersecting

‘axis, and means to move said carrier in a,d1-
rection substantially perpendicular tothe axis
“of the holder to bring the blank and the mas-
‘terintooperative relation with the cutter and
;the guide respectively. | |
18. A machine for cutting bevel—wear teeth
compmsmw a holder for a master and a cear-
blank rotatable on its own ams, a carrier for
‘said holder and with whichitismovable about
‘an axis intersecting the axis of the holder, a
‘stationary guide ior contact with the master,
‘a cutter, mdependent sets of devices toswing
‘said carrier about its axis in opposite direc-
‘tions,means to engage citherofsaid setsof de-

vices with said carrier,and means tomove said
carmer in a directwn substantially perpen-
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to press the master against the guide, a cuts |
blank and the master into operative relation | ter, a cutter-head upon which the cutter is
with the cutter and the guide respectively. | mounted and with which it is movable side-
49. A machine for cutting bevel-gear teeth | wise, and means to shift the cutter-head to
5 comprising a holder for a master and a, gear- | bring the working face of the cutter into the 60
blank rotatable on its own axis, a carrier for | same plane with the working face of the guide.

- said holderand with which itis movable about 54. A machine for cutting gear-teeth com-
an axis intersecting the axis of the holder, a | prisingaholder foramaster and a gear-blank,
stationary guide for contact with the master, | a stationary guide for contact with the mas-

10 a cutter, a link to engage said carrier, a cam | ter on either side of the master-gear tooth, 63
and operative connections between said link .| means o press the master against the guide,
and cam, means to engage and disengage said | a cutter, a cutter-head upon which the cutter
link with and from said carrier, and means to | is mounted, and with whichitis movable side-

.~ movesald carrier in a direction substantially wise, and a weighted lever having a cam-sur-

15 perpendicularto the axisoftheholderto bring | face for codperation with bearing-points on 7%c
the blank and the master-gear into operative | the cutter-head. | .
relation with the cutter and the guiderespec- | 55. A machine for cutting gear-teeth com-
tively. o prising a holder for a master and a gear-blank,

00. A machine for cutting bevel-gear teeth | a stationary guide for contact with the mas-

20 comprising a holder for a master and a gear- | ter on either side of the master-tooth, means 75
blank rotatable on its own axis, a carrier for | to press the master against the guide, a cut-
said holder and with which itis movable about | ter, a cutter-head upon which the cutter is
an axis intersecting the axis of the holder, a | mounted and with which it ig movable side-
stationary guide for contact with the master, | wise, a weighted lever having a cam-surface,

25 means to swing said carrier about said Inter- | and adjustable studs carried by the cutter- 8o
secting axis, and a belt-shipper-releasing de- | head and inclined in opposite directions to-

~ vicein operative relation with sald means and | ward said’ cam-surface to furnish bearing-
progressively actuated thereby with a step- | points therefor., o
by-step movement whereby the belt-shipper 56. A machinefor cutting gear-teeth, coni-
30 18 released after the carrier has been swung | prisingaholderfor amasterand a gear-blank, 8s
a predetermined number of times., . a stationary guide for contact with the mas-
51. A machine for cutting bevel-gear teeth | ter on either side of the master-tooth, means
comprising a holder for a master and a gear- | to press the master against the guide, a cut-
blank rotatable on its own axis, a carrier for | ter, a cutter-head upon which the cutter is

35 said holder and with which itis movable about mounted and with which it is movable side- go
an axis intersecting the axis of the holder, a | wise, adjustable stops to limit the movement
stationary guide for contact with the master, | of the cutter-head, and means to shift the cut-
means to swing said carrier about said inter- | ter-head to bring the working face of the cut-
secting axis, a belt-shipper-releasing device | ter into the same plane with the working face

40 including a ratchet, and a pawl engaging said | of the guide. . | .- 95
ratchet and operatively connected with said o7. A machine for cutting gear-teeth com- |
means. | | prising a rotary cutter, a support for sald cut-

oZ. A machine for cuiting gear-teeth com- ter, a stationary guide, a movable master con-
prising aholder fora masterand a, gear-blank, | nected with the blank to be cutand engaging

“45 a stationary guide for contact with the mas- | said guide, and an inclined bed-plate upon roo

~ ter on either side of the master-tooth, means | which the cutter-support is adjustable in a
Lo press the master against the guide, a cut- plane inclined to the axis of the blank and
ter, and means to shift the cutter sidewise in | master. | : |
either direction to bring its working face into Thisspecification signed and witnessed this

50 the same plane with the working face of the | 9th day of N ovember, A. D. 1898,
guide. | | o | | . - | |

23. A machine for catting gear-teeth com- - CHARLES DE -LQS RICE.
prising a holder for a masterand s gear-blank, In presence of — |

- a stationary guide for contact with the mas-| - FELTON PARKER,

55 ter on either side of the master-tooth, means |

HERMANN T. CUNTZ.
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