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“erating bevel gears:
tion' on the line ‘7———9 of Fig. 1 showing the:

UNITED STATES PATENT OFFIOE

JAMES E. GLEASON OF’ ROCHESTER NEW YOBK ASSIGNOB ‘TO GLEASON WORKS OF

MCHESTER NEW YORK A CORPORATION OF NEW YORK.

. Applieation filed 'J:a_ni;a.'ry 5, 1907. Serial No. 851,014. '

To all whom ¢ may concern:

‘Be it known that I, Janmes E. GLEASON, of
Rochestel, in -the county of Monroe and
State of New .York, have invented certain
new and useful Improvements in Gear-Gen-
erating Machines; and I do hereby declare
the following to be a full, clear, and exact
description of the sanie, reference being had

~to ‘the accompanying drawings, formmtr a

part of thé specification, and .to o the refer ence-
numerals marked thereon.

My’ present invention relates to. 1mprove-
ments 1n machines for generating the curves
or working faces of gear teeth on the prin-
ciples of evolutlon. and the object of the

‘present invention is to provide a machine
-which is universally adjustable in order to.

accommodate bevel gears having pitch cones
of varying angles, and wherein 1nterchan0'e-

able. devices may "be readily applied to the

machine which: correspond to the angle of

‘the pitch cone of the gear, and employmo\
s1multf\neous1y operating the’
blank and the tools to generate the curves
.of the gear teeth thereon on the rolling prin-

means for

ciple, and furthermore, to provide 1mproved

effecting the various ad]ustments and move-
ments of the parts to carry the invention
into effect; and to these and other ends the
invention consMs in certain improvements
and ‘combinations-of parts, all as will be
hereinafter more- fully explained, the novel

features being pointed out in the claims at
the end of the spemﬁcatlon
Figure 1 is a plan view’

-In the drawings:
of a machine constructed in accordance with
my present invention and adapted for gen-
- Fig, 2isa vertical sec-

~tool: guides and -their. coopelatmo p‘lrts on

“an: enlartred scale

Fig. 3 represents a hori-
zontal section on  the Tine 3-3. of - Fig. 2.

"Fig. 4 represents a vertical section on the

50

b5

line 44 of Fig. 1,
"tion of a machine lookmcr from the left in
Fig: 6 1ep1esents avertical section|.
“on the line 6—6 of Fig. 1 showing the means
“for imparting the. oenemtmg movements to

Fig.:5 1s an end eleva-

Fig. 1.

the tool and gear blank: ~Fig. T represents

a horizoztal sectlon on the line 7—7 of Fw .

6 showmo the tool fTeeding ‘devices.. Tig.
s a v1e\\ of the dev1ces for feeding: and

‘swinging the tool as viewed from the llght of:
TFig.- . FIO' 9 represents a vertical section .

Speciﬁcation of Letters ratent.

“on the line 9—9 of Flg 1. .
| sents a section on the line 10———10 of’ F1 .

14—14 of Fig. 7,
of one of the tool holders remm ‘ed from its’

clear of the worlk on the return’ stroke

G-EAR-GENERATING— MACHINE

Patented

Fig. 11 represents a section: on’ tle’ ‘ghne
11——11 of Fig. 7 showing the actuatingde-
vices for settmg the 1ndex1n<r mechamsm
into operation. Fig. 12 is'a ‘sectiondl view

.on the line 12—12 of Fig. 10 showing the’
cam for operating the mde‘(mo actuating-
Fig. 13 represents a londltudnml_

section throutrh the gear blank and: 1ts arbor,"es

devices.:

the indexing mechanism being shown de-
tached there?rom Tig. 14 represents a ver-
tical section through the machine on the line
Fig. 15 1s a detdil view

guide.  Fig. 16is a plan view of one of the
tool holders with the top plate removed.
Fig. 17 represents a transverse -section of
the tool holder on the line 17—17.of Fig, 1

Fig. 18 is a detail view of one of the: frlctlolr'

devices for automatically swinging the tool
Fig.
19 is-an end elevation of the machine lookmv
from the right of Fig. 1. Fig. 20 1epresents

1 a. vertical sectlon on the Jiné. 20——90 of Fig/

1 showing the indexing devices. I‘1g 21 is
a sectional view thro uOh the gears’ conrnect-
ing the indexing devices. with their. driving
shaft. Fig. 22 represents a transverse sec-
tion of a portion of the machine on the line
22—22 of Fig. 1. Fig. 23 represents a ver-
tl(“ll section throucrh a portlon of the index-
23 of 1*10 1.
Flgs 24 and 25 represent sectmns on the
lines 24—24 and 25—25 respectively, of Fig.

23 and showing the devices for’ contlollnw

the operation of the index mechanism. I‘w

‘60

70

75

80

85

90

26 is a view of the indexing mechanism in -

side ele\"ltmn

Fig. 27 represents a séction:
on the line 27

27 of Fig. 26, and Fig. 28

is a gectional view of a portlon of the seg-

mental gear supporting arm, and one of the
mterch‘moeable gears showmv means: for

|-éecuring these parts in cooperatwe relation,

and FIO’

cam. "
Similar reference numer als i n the.

ﬁgures indicate similar parts. .
The object of the present inv entmn is to

29 represents a ]avout of the feed

-provide -a machine especially.adapted ; for

generating ‘the curves .or: working, fapes of
bevel .gears having piteh. cones of different
dngles and it operates on the prmmpb of a
tooth of a crown gear cobperating with.a-
bevel gear having a pitch surface corre-
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sponding substantially with that of the gear
to be generated, the working faces of the
tools in' the, present instance corresponding

to the opposing faces of two adjacent teeth

of the crown gear, and operating to cut away.
the metal of the blank on curves or lines de~
termined according to the movements of the |

tools while the Iatter and the piteh suvface

of the gear blank are moving at the sume ve-.

locity. The generating movements of the
tools and gear hlank are controlled and pro-
portioned in the present instance by a pair of
cobperating gear wembers, one of the mem;
bers being attached to the tool support and
being in the form of a crown gear, and the
other . gear member heing o peratively con-

nected to the gear blank and having a pitch -

cone corresponding in angle to that of the

gear to be generated, a'set of gear members

of varying cone angles being adapted to be
interchangeably fitted so that the machine
may be set to generate
cones of various angles. - S

The present invention provides improved
means for mounting these interchangeable
gears, and for connecting the tool and gear

supports to effect the generating movements:

thereof, and also to provide improved oper-

‘ating miechanism for the tools whereby ‘the
straing during the cutting operations will'be

so balanced that a smooth and even cut may

be obtained and excessive wear and breakage |

of the machine is avoided.

The present invention also provides im-;
proved means for effécting the generating’

movement of the tool and gear blank; and
also embodies an improved indexing meeh-
anism of the' type shown and described in

my Patent No. 842:455, dated J anuary 29th,’

1907. ' . L
~The generating machine shown -in .the

present instance comprises generally a suit-:
able bed 1, having a turret 2 rotatably sup--

ported on the vertical journal:3 toward: one

end of the machineandadapted to support the”
operating tools and baving horizontal ways .

extending radially of the axis‘of the turret
on which is adjustably. supported a gear-cav-

rier 4. . The tools are carried by the turret.
‘and suitable means are employed for driving
these tools at all positions of ‘adjustment of |
the turret on its axis, a vertical -shaft 15%

being journaled, in the present instance, in
the axis of the turret and connected by the

bevel gears 5 and 6, to the main driving.} / - ]
| after described, the sleeve 21 carryingthe in-
“dexing mechanism «and the shaft 23 swin

shaft 7, the latter extending ‘horizontally
through the bed of the machine, and is jour-

naled in bearings 8. 9 and 10, the side shaft -
11, which serves to operate the indexing .de-
vice, being mounted in a- relatively fixed:
bearing 12 on the bed aixd having a key slot-.
ted portion resting in-a-bearing 13 which ig
carried ‘on the gear support 4 (see Fig.-21)..
this bearing last described having a.pinion.

14 votatably journaled therein and.-having

gears having ‘pitch

850,766

a key codperating ‘with the kKeved portion ‘of
the shaft to provide a driving connection be-
tween these parts to permit relative longi-
tudinal movement of the gear support rela-

tively to this gide shaft. The gear support.
-1s adjustable in the direction of the axis of

the gear blank, and it is held firmly in posi-

tion ‘on-itsways by means: of a bracket 16 -

having a threaded portion adapted to coiip-
erate with an adjusting screw 17, the latter

being journaled in the bed at 18 and extend-
ing a suffieient distance to permit the.appli-

cation of a handle o crank by means of
which the screw niay. be turned to adjust the
distance of the gear blank relatively to the

operating tools, so that the machine may aé-

commodate gears of various diameters. -

" The gear blank suppozt is provided with. -

a pair of bearing standards 19 and 20 hav-

ing a sleeve 21 journaled therein; the latter

beuig provided with a radial arm 22 whi
serves to support the indexing mechanisi

and within the'sleeve is fitted a hollow shaft
23 having'a worm wheel 24 mounted to turn -

therewith' and codperate with a worm
(see Fig. 20), this worm being mounted in

‘bearings 26 and 27 on the bracket 23, and
the Iatter is fixed to the arm 22 for suppéit--
-ing the indexing mechanism, so that-the

worm and worm wheel, when operated, serveé

‘to rotate the shaft 28 relatively to the sleeve

75

8(}' .

21, and ander normal conditions they. pro-+-.
vide a positive lock for holding-this shaft -

and ‘sleeve in fixed: relation. A fapered cen-
ter 29 ig fitted 1mto the edd of the shaft op-

100

posite to that.carrying the worm, wheel, and

the threaded bolt 30 passing through the .
‘axis of the gear blank, and drawn up.by -
the tightening rod 381, serves fo lock the gear,
blank firmly to the shaft 23, as shown. 1nost
clearly -in Fig. 13, the tightening rod ex-'. .
-tending preferably through the shaft beyond.

the worm wheel and provided with .a nut or
similar: portion: 32 adapted “for the appli-
cation of a wrench by means of which this

tightening rod may be rotated to lock. and

unlock -the gear blank, sleeves or washers

-83.0f different lengths being. interposed he-

tiveen this nut and the adjacent nut of the
shaft. to permit the insertion of centers of 1
différent: sizes, the gear. blank being locked
between this center and the bolt 30, and:the -
“tapered. center 'is Jocked by.means of its
tapered surfaces firmly to the shaft. .-

- Indexing mechanism.—As will be. hevein-

simultaneously: and in locked. relation d
ing the genérating movemeénts:of ‘the g
blank and the tools’during the formation
the curves of each gear tooth, and the indes:

ing of the blank is accomplished by rotating -
~the:shaft telatively to the sleéve: Tnithe -
_present. instance the indexing mechanism is
. supported; oni the bracket 28,and the latteris,

S .

120

105 .

118,
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s prev'i'ouksly 'state.d, bolted to the radial sup-

porting arm 22 .on the sleeve 21, and it em-

- bodies means tripped autematically to set the

12

15

indexing devicés Into operation to bring the

next tooth en the blank in operative position
relatively to the tools, and to autematicaliy

interrupt the operation of these devices with-
out undue shock, and to securely lock the

gear blank during the operation of the tools.

therecn. This mechianism i the present in-
starice comprises, generally, a pair of axially
alined ‘shafts-34 and 35 .mounted, respec-
tively, in:the bearings'36 and 37 carried by
the-ibracket 28, the shaft 34 carrying a

notched step wheel 38 and the shaft 35 car-

rying a stop wheel 39. The shaft 35 isadapt-

ed to be connected by change gears of any

well known form such as the gear 40 on the

. shaft 85, the gear 41 on the shaft carrying

the worm 23, and intermediate gears such as

42 and 43 carried on the arm 44 which are

adjustable radially of the shaft -85, these

-gears being of varicus relative sizes. pro-

portioned according to the number of teeth
te be formed on the gear to be generated.
The worm 25 1s normally locked from rota-

~tion By means-of a. detent 45 mounted to

30

35

with a spring-operated plunger 49, the lat-
ter being mounted 'in a casing 50 and pro-

cperate verticallv in a giide 46 on ‘the
bracket 28, and éperation of the stop wheel
39 is gradualiy arrested without shock by
means of a lateh 47 pivoted at 48 and hav-
ing an arm thereon arranged to codperate

vided -with a helical spring 51 which nor-
mally operates te hold this latch in a posi-
tion shown in full lines'in Fig. 24, and to co-
operate with 2 projection 52 on .the stop
wheel 39 and thereby lock the latter from
vetregrade movement,. and this projection

-engages this spring-operated lateh a momenit

Lefore the beolt 15 enters its colperating
noteh 45 in the stop wheel, and the resist-
ance offered by this spring - operated latch

“serves to offer a vielding resistance to the

turning movenent of the stop wheel, the Iat-
ter at this time being disconnected from the

driving deviees. as will presently appear.

50

“Mounted in coiperative rélatton with the
notehed wlheel 38 is a detent 53, having a

- pair of projections 54 and 55 thereon, one in

- advance of>the other, and spaced at a dis-

© - tance not quite equal to the distance between

5 5_:

60

the notches..on its cobperating stop wheel,
and also having: a paieof fingers 56 thereon
adapted to engage thefstop wheel at each

:the projeetions

being arrangedin:advance ] :
atch is pivotally

Irevionsty deséribed. . This]
mounted on.an operating
58, which:is infermediate:of the netch en-
geging prejections 4 andi 55, - fkhe bolt .57
serves to move this detent into cofiperative

bolt:87 at. 4 point

B

relation with the stop wlheel whileithe latter .

is mperating in the direction indicated by

i

. . . . B . I
sideof the projectiong théreon, these fingers |

£

the arrow (Fig. 23), and the rear projas:-

tion 53 will first engage one of the proje
tions on-the stop wheel, and this will cauus
a tilting movement of the detent about it
pivot that will bring the forward Hretos.
tion 34 into engagement with the next adjs-
cent tooth, the fingers 56 engaging the whesl
in advance of the projection 54, and in this
way rotation of the stop wheel 38 is inter-
rupted gradually, and without undue shock
to the parts, and after the indexing mova:
ment of the blank has been completed, v-

&3 -4

‘traction of the bolt 57 will draw the detent
away from the stop -wheel, the fingers fens

gaging the wheel, and serving as fulerums
about which the detent pivots while the pro-
jection 54 is being disengaged from its co-
operating projection or-notch on the wlieel
by the spring 63. '

The bolts 45 and 57 are connected for
simultaneous movement by a lever or rocker

arm 59, the latter being pivoted to'a reia-.

tively fixed part of the bracket 28 at 60, and
having ‘a suitable connection with the two
bolts, gear connections 61 and 62 being em-
ployed for this purpose in the present.in-

80

85

%

stance, and. a spring 63 normally operates on

the bolt 45 to move the latter into enway
ment with its cotperating stop 45* of the
stop wheel 89, and through the connection
39 between these bolts the bolt 57 will be nor-
mally held in retracted position with it< de-
tent disengaged from the stop wheel 38,
The proximate ends.of the shafts 34 and
35 are provided with opposed bevel gears 44
and 65, and coGperating with these gears aiv
a set of pinions 66, the latter being mounted
on a gear frame or spider 67 having a hub
journaled on bearing sleeves. 68 and. 69

‘threaded on the proximate ends of the twu
shafts, and journaled on these two shafts

and inclosing the gear mechanism just de-
scribed. is a casing 70 connected to turn with
the gear spider by means of the arms 71 and
having a worm wheel 72 arranged on its
periphery, a worm 73 cobperating with this
worm wheel and serving to impart a con-
tinuous rotary movement to the casing dur-

ing operation-of the machine. Normally.
-the operation of the casing 70 will rotate the

gear spider 67, causing the pinions thereon
to travel about the axis of the shaft, and in

' so doing, they will rotate the stop:wheel 38

for the reason that the stop ywheel 39 is posi-
tively locked by tle bolt or stop 45 at all
times excepting during the indexing oper-
ation. and consequentiy the gear 63 on the

“corresponding shaft will be stationary and a
. planetary movenent of the pinions. ‘codper-

ating with the gear 64 on the shiaft that'is

unlocked, will cause rotation of the latter at:
At the moment the index-:

deubled speed.
ing operation commences the shaft 835 isun-
locked by reason of the retraction of the bolt
43 from its codperating noteh 45# in the stop

95
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wheel 39, and by means of the lever connec-.

tion 39, the bolt 57 will be simultaneonsly
elevated to bring the detent 53 thereon into

cobperative relation with the stop wheel 38

‘to interrupt-its operation, and this will re-

verse the conditions. previcusly prevailing;
that is to say, the gear 64 on the shaft 34
will be locked from rotation while the gear
65 on the shaft 35 is unlocked, and the plane-
tary movement of the pinions betwen these
gears will cause operation of the shaft 85 to
etfect the indexing of the gear blank. .

The indexing mechanism is preferably set
into operation attomatically after thé tools
have completed the generating movement

-and have been fully retracted from the gear

blank, and this is accomplished in the pres-

ent instance by means of a pivoted arm 74 |

having its inper end adapted to codperate
with the lower end. of the bolt 57 to lift the
latter, and this arm is arranged to be oper-
ated by means of a crank or cam 75, as

shown in Fig. 19, the latter being mounted’

~on an operating shaft 76 and having a keyed

36

connection therewith to insure operation of
the cam when this shaft is rotated, and to
permit relative longitudinal movement be-
tween-the cam and the shaft when the gear
support is shifted on the bed of the ma-
chine. This shaft is snitably mgunted in the
bed of the machine and provided with a gear
77 colperating with 2 similar gear 73 ar-
ranged on a pivoted crank 79, the latter be-

ing provided with an operating rod 80 which

o
(%11

40

45

60.

is adapted to be reciprocated by a suitably

timed cam, that will be hereinafter de-
seribed, to aufomatically control the opera-
tion of the indexing mechanism.

The worm 73 for operating. the indexing
‘mechanism is mounted .on a shaft-81, and

the Tatter in turn is journaled in.a bearing
82 forming a part of the bracket 28, and this
shaft is provided with a pinion 83 arranged
to codperate with a pinion 84 on a shaft. 83,
the latter being journaled at one end.in a
hearing bracket 86 having a-bearing potrtion
87 mounted to swing about tha axis of the
shaft §1. so that the angular relation of the

shafts 81 and 85 may be-altered withont

disturbing the codperative relation of the
aears connecting them. The lower end of
the shaft 85 is journaled in a similar bearing
bracket 88 which is mounted to swing abeut
the side shaft 11, and the shaft 35 is con-

nected to the pinion 14 on the latter by |
Jmeanis of a pinion 89 whichi is fixed thereto.
In order to permit the indexing mechanisin

to swing about the shaft 23 as an axis dur-
ing the generating movement, the shaft 85
15 composed of two telescopic sections that
will permit lengthening and shortening of
the shaft and having a key 90 to provide a
driving connection between them, and such
a conneetion will maintain an operative

driving connection between the side shaft

’

950,766

and the indexing mechanism, although the

worm shaft 81 alters its position about the

shaft 23 as an axis, and such a connection '

avoids the necessity of, employing clutches -
or other power connecting and disconnecting’

devices, as ‘would otherwise be necessary.
The shaft for the worm 25 is preferably pro-
vided with clutch members 91 and 92 for
enabling this shaft to -be disconnected from

“the indexing mechanism, and thus enable it

to be rotated by means of ‘a crank or other
wrench to bring the gear blank, when the

latter has been roughed. out into register

with the operating tools, without the neces-
sity ‘of disturbing the change. gears, the

70

75

80

threaded handle 93 serving to control the

connections betwaen these clutch members.

 Operating tools—The operating tools are’
supported on. the turret, as previously de- .

scribed, and in-the present instance a pair

.of tools is shown which are arranged to op-

erate to simultaneously form both faces of
a gear tooth, and the arrangement of these

tools in the present embodiment is such that

a balance is effected between the two tools
to sustain and neutralize the thrust of the

“tools during the operation as well as during

_straing on the parts, and enables the gener-

the generating movements, and this is gen-
erally preferable gs- it relieves excessive

ating movements.to be accomplished at the

85

90

expenditure of less power. ' The tools em-

ployed in the:present -instance are of a
planer type and are mounted to reciprocate

on a pair of tool guides 94 and. 95y provided
with the bearing lugs 96 and 97 respectively,
by means of which they are mounted to turn
about -a common  axis 98, the latter in the
present instance being formed of a’bearing
sleeve "over ‘which these ‘bearing lugs are

fitted, and this sleeve is fitted into a stand-
-ard .99 which extends upwardly frem  the

100

105

‘turret, the sleeve being locked in position

by means of the screws or bolts 100 cotpér-
ating with the washer 101. The tool guides
are provided with- tool holders which are

duplicates mounted in reverse arrangemnent,

and .a description of‘one of these tool hold-
ers and -its tool guide, will suffice for both.
Each tool holder embodies a-guiding por-
tion 102 formed. to fit-and reciprocate lon-

110

115

gitudinally in a guiding slot 103 in the tool -

guide, and to the under side of this guid-

ing portion is fastened a T-shaped block:

104 -adapted to fit into a T-shaped slot

formed in‘a rack bar 103, the rack bars of

-the {wo.tool holders. being arranged to co-

operate at opposite sides with an actuating.

‘pinion 106, mounted on. an operating shaft

107, journaled in the bearing sleeve 98 and
having an operating pinion 109 on its outer

end and provided with a cobperiting rack:
110. Each rack bar is firmly locked to its
corresponding’ tool holder by means of ‘a

‘headed bolt™ 111, the latter -extending

120

125

130"




holder, and through the top plate 112 which

850,

through the guiding pofﬁon- of the tool
is bolted to the guiding portion:and rests on
the upper surface of the tool guide, an ad-
justable wedge plate 113 being interposed

_between this top plate and the guiding por- -
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_sate for wear.

tion of the tool holder in order to compen-
The rack securing bolt 111
oxtends through a sleeve 114, the locking
nut at the upper end of this bolt engaging
the upper end of the sleeve, while its lower
end clamps against the rack bar, serrations
béing preferably provided on these parts at
115 to insure a positive locking action that:
will prevent shifting of the rack bar after
it has been adjusted. These rack. bars of

the respective tools are so:set-in relation to

the pinion that when the latter ig rotated to
the limit of its movement in each direction,
the tools will be in readiness Lo perform the

cutting operation_on the tool moving from

opposite sides and in opposite directions.

" The guiding portion of esch tool holder
has a portion 116 extending to the forward
face of the tool guide, and in close proximity
to the plane of operation of the tools, and
it is provided with a tool clamping bolt 317,
having a yoked portion 118 extending nto.
a clapper block 119 which is-closely fitted
to the under side of the guiding portion 102
of the tool holder and the ‘yolked .portion,
of this bolt serves to draw the jaws 120
together and clamp the operating tool 121.
A pivot bolt 117 serves as a center about
which. the clapper block tucns, the latter
being provided with a shoulder portion 122
adapted to cobperate with an abutment 123
of the tool liolder when the latter is oper-
ating in: one direction fo hold the tool in

cutting position, and being provided with

a beveled portion 124 which permits a piv-
otal movement of the clapper block that
will enable the tool to clear the work on the
returning or non-working stroke.* In order

5 to avoid dulling of the tool, it is preferable |
that this pivotal movement ‘of the tool |
should be accomplished aiitomatically other-

wise than by the engagement of the tool -
with the work, as has been the practice here-
tofore, and a device for accomplishing this
result is shown in Tigs. 16 and 18 embody-
ing generally a friction rail 125 attached to
each tool guide at 126 and the clapper block.
119 has a housing 126 pivowally attached
theréto by the pivot 127, this housing being
fitted to reciprocate longitudinally on the
friction rail as the tool is reciprocated.’
Within this housing ave fitted frictlon plates
128 adapted to bear on opposite sides of the
friction rail 125 and a ylelding pressure be-

tween these friction plates.and. the friction. |

vail is produced by means:of a sef screw
129 operating on a laterally-curved spring
130 havingits ends arranged to cobperate

with beveled surface: 131 of the housing, |

e ' =~
t and as these ends are spread  against. these
beveled surfaces by .means of the setiscrew
1929, they will be forced,against.the upper
friction plates and. will thus: compress them
| against. the friction. rail. -The friction, of
course, is present on -boththe feed and re-
turn strokes of the tools, and when the tool
holder begins_its feeding stroke,; this fric-
-tion device will operate-on the clapper;block
to turn the tool about the pivot-bolt.117 and
‘thus bring it into.-operative :pesition, and
after the completion. of the feed stroke, and
at the beginning of the return,stroke, this
friction device. serves-to turn:.the..clapper
block in a reverse diréction and.thus: move
the tool clear of the work, so that dulling of
the tool is thereby. preventeds i
The tool guides are adjustable, of .course,
to:enable -the. tools to operate in’ paths cor-
responding . to the root angle .of ithe gear

course, oCCurring about the common. axis 8o
that the tools at all times will ayork. toward
the apex of the gear blank; and; in:order to
facilitate the adjustment-of these guides and
to lock them in adjusted:sngular-relation, a
screw- 132 is attached to-the.inner side of
each tool guide, and these serews:are con

| nected by a tnrn buckle:. 133 swhich ;serves

‘as a rigid connecting device between. the tool

uides, and also serves to shiff these guides
Tnto the desired angular relation. ‘The ends
of the tool guides farthest separated are.also
Gitted to 2 segmental confecting member 134,
and they are locked thereto by means:of the
bolts 185, while the narrow ends of the tool
guides are connected by:a similar segmental
member 136 ‘having bolts 137 for locking
‘the tool guides' in.fixed relation. - The seg-
mental member-136 is provided with-a guid-
ing rib 188 arranged to' cobperate-with a
concentrically-formed: guide:139: whieh con-
stitutes a rigid portion:of the turret, and
the cobperative relation between this guide

{ion of the tools in agiven plane.:

The tool-operating devices: showilin the
present instance embody a-cranki140 mount-
od on a shaft 141, and thie:latter:in turn 1s
journaled in bearings 149 formed on a part
of the turret, a gear ‘143 being “fixed to
‘this ‘crank shaft and -meshing  with:a ring
gear ‘144 journaled on r portions-of the
standard 99 ‘as-a - ceiiter;-and: codperating
with this 1ing gear is‘a ‘pinion: 145 fixed
to & shaft 146, the’ latter ‘in-turn being
provided  with~ a’ pinion 147 -which  co-

“operates with, & pinion 148 o1 the harizontal
shafi 149, the.Tat

. beitig” joiirnaled in the
turret and’ provided with a*bevel”gear 150
| meshing with a ‘copgeriting pirion-or gear
157 on the vertical shaft 152; the latter being
mounted on anaxis cbincident: with thé axis
of the turret. - N
The crapk 140 connects directly with the

teeth to be generated;:the. adjustment, of

and the member 136 serves to insure opera- 1
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rack 110, the latter béi\ng‘ held in codper-
ative relation with the pinion 109 by means
of the housing 153 which is rotatable on the

" shaft 107, and in order to enable the throw

[+

of the tools to be adjusted, the crank is. pro-
vided with a radial slot 154 to recéive the

. crank pin 155, the latter being - shifted in
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this slot by means'of an adjusting screw 156,
and this crank pin is attached to the rack 110
by means of the bearing &leeve 157 and the
nut 158, continuous rotation of the crank in
one direction obviously continuing to turn
the rack 107 alternately in'reverse direc-

‘tions; and the pinien 106 cobperating with

the racks on ‘the respective tool holder in
like manner, serving to reciprocate the lat-
ter in reveise direction. '

Generating mechanism.—The segmental
member 134, which is locked to the widened
ends of the tool guides, is provided with a
rib 159 concentric with the axis of the turret
and arranged in a plane parallel to the plane

of movement thereof, and this rib is fitted.

into a correspondingly-groeved portion of
the bracket 160, the latter being movable
relatively to the tool guides and about the

axis of the turret as a center for the purpose

of permitting the feeding and retracting

~movement of the tools without disengaging

the change gears, and it is held in operat.ve
position %y a rest 262 guided in a slot 263 in
the bed to permit adjustment of the rest cor-
responding to that of the turret, suitable
means being employed for locking the rest
m adjusted position. The bracket 160 is
provided with a gear segment 162 which

- forms a-section of a crown gear having the

axis of adjustment of the tool guides as a
center, and this gear segment of the gear

sector is adapted to codperate with another
ear sector having a pitch cone correspond-

ing in angle to the pitch cone of the gear to
be generated, and heing ‘operatively con-
nected to the gear blank. TIn the present
instance these gear sectors last mentioned
are interchangeably fitted to a segmental
arm 163, the latter having a groove 164

formed at-its inner circumference, and con-

centric with the axis of rotation of the tur-
ret, the ends of this arm being pivoted to
turn about the axis of the gear blank; that
Is to say, one end is'supported by a bearing
165 on an arm 166 extending upwardly from
the left end of the machine as seen in Fig. 1,

and its opposite end is fitfed over the sleeve |

21 which 1s concentric with the axis of the

‘gear blank, as shown in Fig. 22, the sleeve
- bl 3 fn) )

21 having a key or rib 167 adapted to co-

~operate with a corresponding key seat in

the end of this arm and being split to enable
1t to be compressed and clamped rigidly on

this sleeve by means of the bolt 168, a lug 169

on the segmental arm being provided to co-
operate with a bracket 170, rigidly secured
to the bed of the machine for the purpose of

bétween the

“ing locked or secured

in a radial
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holding this end of the segmental arm
against Jongitudinal movement on  the
sleeve 21,

- ¥From the above.description it will be un-

derstood .that the arm 163 carrving the ap-

propriate gear sector 171 codperating with

the sector 162 forms an operative connection
gear blank and the operating
tools that will serve when the arny 163 .ia

swung on its axis fo insure an equal motion

of the operating tools in their respective
plane of operation, and Fhe piteh sirfuce
of the gear blank so that these tools will
generate the curve of the teeth according to

the true principle, and in each mstance the -

gear sector 171 will have its pitch surface
forming a part of the pitch surface of the
particular gear to-be gererated, or ajproxi-
mately so. These interchangethle gear see-

tors may be fitted to the arm 163 in any de- s

sired manner, the tighteuing means ‘being
shown in the present instance wherein each
gear sector is provided with a rib 172 adapt-
ed to fit the correspondingly formed groove
164 of the segmental arm and having an
aperture-or slot 173 to receive a locking or

cclamping bolt 174, the latter passing through

apertures or sleeves in the nvin 163 and he-
by a nut-or other sait-

able means., C ' v
The generating movement.is imparted to
the arm’ 163 in the present.instance by a pit-

-~

83
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man 175 pivotally attached at ifs upper end -

by a bracket 176 on the ‘segmental arm. and
having its lower end connected to'a crank
pin 177, the latter being adjustably mounted
slot 178 formed in a crank 179,
an adjusting screxw 190 being” preferably cn-
ployed for shifting the position of this pin

T

P

177, and thereby vavying the travel of the i::

 segmental arm, while ‘the crank swings

through a fixed angle. ‘This erank is piv-
oted to the bed at 191 and it is provided

~with a pin or projection 192 arranged to co-
operate with an actuating carn 193, the lat i

ter being loosely fitted on a.hub 194, and
this hub being fixed to an operating shatt

' 193, the hub ‘and cam being operatively con-
~neeted, under normal conditions. by menn
‘of 2 bolt-196 fitted to operate radially in »

portion_of the cam and arranged to coiip-

“erate with a recess or notch 197 in the hnl.

a spring 198 serving to normally held this
pin in operative position to maintain the
driving connection between thé hub and cam.
and a spring-operated detent 199 in thé can:
serving' to hold the bolt 196 retracted, when
it is desirable for any purpose to disconnec:
the generating mechanisin from the remain
der of the machine. The shaft 195 has -
worm wheel 200 fixed thereon, and the worn,
201 codperating ' with this wheel serves t.
drive the shaft, the worm. being providec
with a gear 202, which in ‘wrn codperate
with a gear 203 on the main driving <haf:
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7, the cam 198 rotating continuously with
the shaft 195 and having its periphery ap--
. propriately laid out so 2s'te swing the arm
179 alternately downwardly, thence up-
wardly and finally bringing it to rest nor:-
mally in the position shown in-Fig. 6, the
" parts remaining. in this ‘position’ while the.
tools are being fed toward and away from
the gear blank. o T
Tool feeding mechunism.—The mechan-
~ism for advancing snd retracting the tools
betwéen the periods whea ' the parts are’
swinging to generate the curve of the gear
- “teeth, is preferably operated from the shaft
15 195 also, and this mechatism in the present
" instance embodies a cam 204 fixed to rotate
with the shaft and provided with a cam-
groove . 205 adapted té ‘coSperate with &
roller or projection 206 on the lever 207;
the latter béing pivoted ‘on ‘the bearing
bracket 208 arranged on a relatively fixed
part of the bed, and provided with a Tadial
groove or slot 209 adapted to-veceivea cross
‘Tead 210, an-adjusting screw 211 beirg pref-
“érably provided for -adjusting the position
of the cross head in the slot 209, thab.is to.
say, in a direction .radially of the axis"of
movement of the lever, and this cross. head
is provided with a pivot 212 having a block
218 pivotdlly mounted - thereon,” and this
block in turn is fitted to’operate in a groove
914 formed in' a bracket 215 rigidly secured
to the turret, the slot 214 extending radially
of the axis of the'furret: As the cam 204
rotates, it will ‘turn’ the lever 207 about its
axis, and by means of the cross head and the
operating ‘block' just - described. operating:
in the groove 214, it' will serve to swing the
carrier through an arcsufficient to feed the
tools to the depth of the:teeth and to retract
them to clear the teeth: indexing of the
blank occwrring while thie tools are retract-.
“ed.” In order fo- facilitate the adjustment
~of ‘the tool support at-the tools will,
45 operate in a plane-co nding -to the dif-
© ferent angles of the gears fo be generated,
-~ it is preferable to provide a suitable adjust-
“ing deviee, the device shown in the present
instance embodying 'a pinion 215* arranged -
“{o cobperate-with'a concentric gear segment-
D16 formed on'a part of the turret as shown.
“in Fig. 5. tlie pinidn being provided with a.
éha,‘f't- 917 adaptéd to. recerve. @ -crank,;or,
L wWre L
55 after the locking bolts 218 have heen: loos-,
" ened; the T-shaped: portions orsheads of these
locking bolts cobperating:ivith:the T-shaped:
sigt 219 formed in-the periphery;of th
“ ret; and serying toideck the ;
“figed: ‘relation: to the
bracket rem ‘
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it will; be,.

- $ious that the- turretzwill b

fich to enable it-10 berveadily turned. |1

| longit

hifted swhile

roper

the turret has Beeﬂf'moﬂ.’ght 10 the pPrope
ogether

position, the parts miy. be locked 't
y means of the Lolts 218, so- that ¢

“ddjustment of thée tocl fecding deviees: -

indexing mechanism 8 operated iy the
‘ent ingtance by means of a part which:

rns

-

projection 219 fixed inithe hubof the'worm
wheel 200;7andiarranged "t trip the pawl
890, the litter béingmounted on a shaft:221
spurnaled:in the bearing 222 and provided

to. the.rod 86, so that oncevin;each revolu-
“tion of the shaft 193, when the cam' 204 is
in such a position .that:thé tools are.fully
vetracted from the biank;.and:the-cam 193
will be in a position’ te support:the.arm! 179
ini the central position;:as shown. in;Fig. 6,
the -rod 80'will be operated 1o set the index-
ing mechanisim -into’ operation. to. rotate the
Tlank watil the next tool.is hrought inte op-~
erative position relative to , o
Cperation of the machine—¥ig.. 29 rep-
resents a-layoul of the feed cam 204 begin-

into the blank to the full depth of thé tooth
and _held in this position, while the gen
‘erating movements are imparted s , the tools
and the. gear blank to. form.the curves on
the - teeth thereof on.the.rolling principle,
-the retracting movement- of the -tools. sue-
ceeding the generating. movement, an after
the tools have been fully retracted, the in-
“dexing. devices are set intg operation tojauto-
matically bring the next tooth.into a:posi-
tion to be operated upon, by the tools, the
cycle of operations above outlined being per-
_formed during the formation of each gear

| tooth. The gear blank ¢ is firmly locked to
turn with the shaft 23 by means of the bolt’

:30 and the tightening mémber 31 as shown
in Fig. 13, and the screw, 17 is operated to
shift the gear support 4 to bring the gear

cone is coincident, with the vertica
the turret. The toels may be broiight 'into
proper codperative relation with 'the blank
after loosening the: bolts 218 " (see ‘Figs. 5,

' the,.pinion 215 codperating with the raek
216 on_the turret serving to r

p

I’ with the brackeé 215, s ;

“lafter stationary relat
rg deviges, and the r
he tools is adjusted }

bolt 111 '(Fig. 2
udinal ‘adjustméent-iof “edeh’ rack bar
hile the throw ot the tools iay be.ad-

d by means of the screw 156 (Fig.23),
which' serves to shift the “position -of the

T aﬁs of the'clamp-

105

65 this bracket remains stationary, and.affer

crank pin 155 radially® £ ke erank -and

ad-

“jastment 1§ effected “without -disturbing the
: Lo ey: e 70,
~The rod 80 -which serves to control the -

eltOQlS. T w

‘ning at. the point where the tools.are fed.

'8 and 9), and then turning the'shaft 217,

vhich " coptrols ‘the

~ywith -the shaft 195 this paft embodying @ .
%

with-a' crank’ 298 having s pin’connecting it -
80.
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blank into a position where the apex of its -
xis of -
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thereby vary the {ravel of the rack 110
which serves to operate the shaft 107 carry-
Ing the pinion 106, the latter cojperating

‘with the racks on the tool holder. The travel
~of the tools and the blank during the gen-

erating movements may be varied by opera-

tion of the screw 190 (Fig. 6), as this serves

to shift the crank pin 177 of the arm 1753
radially relativelv to the pivot pin 191 of
the arm 179. The number of teeth to be
formed on the gear may be varied according
to the: proportions of the change gears 40,
41, 42 and 43 and which are interposed:be-
tween the worm shaft carrying the worm 23,
and the shaft 35, the operation of the latter
being controlled by the stop mechanism,
and in cases where the blanks have been pre-
viously roughed out, the teeth thereon may
be brought into register with the tools by

loosening the handle 93 (see Fig. 27), and |

turning the  shaft carrying the worm 25,
as the latter codperates dirvectly with the
wornt-wheel 24, and this wheel serves to ro-
tate the gear blank relatively to the sleeve
31 (see fig. 18.) | o '

_The main driving shaft 7 operates con-
tinupusly, and it drives through the gearing

‘shown, the tertical shaft 152 and the hori-

zontal shaft 149 (Fig. 4), the pinions 147
and 148 between the latter shaft and-the in-

_termediate shaft 146, and the pinion 145 on

the latter serving to rotate the ring gear 144
(Fig. 3y, the latter cobperating with the
gedar 143 ‘on the crank shaft 141 serves te
operate the crank thereon imparting a re-

ciprocating movement to the rack 110, and

the latter cotperating with pinion. 109 on
the shaft 107 .(see Fig. 4), causes rotation
alternately in opposite directions of the
pinion 106, and the latter codperating with
the racks 105 on the respective tool holders
(see Fig. 2), causes the latter to be recipro-
cated stmultaneously and in opposite direc-
tions on their respective guides, and the an-
gular reiation of the paths in whieh these
tools operate, is adjusted by the turn buckle
133 on these gunides, and it serves to adjust
them about their common axis. _
The indexing devices are driven from the

"side-shaft 11, the latter operating the tele-

scoping shaft 85 through the gear and con-
nection. shown, and the latter serving to
rotate the worm shaft 81 continuously, .a
continuous motion being thus transmitted to
the casing 70, but under normal conditions
the parts will occupy the positions shown in
Fig. 23, the bolt 45 cooperating with the
notch 45* in the stop wheel 39 to prevent
rotation of the shaft 35, and thus lock the
gear blank from rotation, while the bolt 57

will ecupy such a position that the detent 33

thereon will rest clear of the wheel 38, per-

_ mitting free rotation of the latter. The,
feed cam 204 and the cam 193 which imparts

the generating movements to the tools and
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gear blank, are driven continnously frem
the shaft 195, and the latter ju tirn is oper-
ated by the worm wheel 200 {hereon co-
operating with the worm 201, the latier in
turn being connected to the main shaft 7
by mearis of the gears 202 and. 208, (see
Figs. 8,10 and 14). -~ -

After the gear blank has been properly
located and firmly locked in place, and the
adjustments above .outlined have been ef-

fected, the first step in the cycle of opera-

tions is produced. by the cam 204, which

- operating on the projections or rollers 206

and 2062, will swing the lever 207 about its
bearing or center 208, and through the cross
head 210 and block 213, this'swinging move-

_ment of the lever will be transmitted to the

bracket 215, which is locked to the turret,

the movement being 'in a direction to fegd

the tools into the blank to the full depth of
the tool. At this point the feeding move-
ment ceases and the cam 193 will be in a
position to operate the svm 179 about its
center 191, swinging it first npwardly from
the central position shown in Fig. 6 until the
tools have cleared the tooth.on the blank,
thence downwardly to a corresponding posi-
tion, and finally returning it to the central
position as shown in Fig. 6, a concentric por-
tion of the cam 198 serving to support the
arm in this position at all times except dur-

'ing the generating ‘movement. The seg-
mental arm 163 swings about the axis of

the gear blank, as previously stated, and at
the same speed therewith, the arm 175 form-
ing a’connection between it and the cam-
operated arm 179, and through the change
gear 171 thereon and the gear sector 162,
a corresponding swinging movement is ju-
parted to the tool guides, the latter swinging
mn a given plane about their common "axis
98, and as the pitch surfaces of the gear
teeth on the sectors 162 and 171 correspond
to the pitch surface of an imaginary crown
gear having a center coincident with that
of the tool guides, and as'the piteh surfaces
of the change gear 171 has a pitch cone cor-
responding to that of the gear to be gen-
erated, a uniform speed of movement is
imparted between the pitch surface of the
gear to be formed and the tools, and as the
two-operating tools correspond to the oppos-
ing faces of two adjacent teeth on the crown
gear, these tools will cut awayv the metal on
lines- or curves on the principle of a crown

~y
=
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gear rolling on the pitch surface of the geat .

blank, the metal of the blank being removed -

by the proximate working faces of the tools

and ‘the ‘tooth being defined by the metal -

untouched between these opposite faces of the
tools after the feeding and generating move-
ments have been performed. '

After the arm, 1’79 has returned o its cen-
tral position as shown in Fig. 6, that is to

_say, after the completion of the generating

ey
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movement and after the tools have been re-"|'g

tracted the projection 219 will engage the

pawi 220 6 ‘the shaft: 2

‘tion of ‘the ¢rank’ 223 which- hws a
5 uon Ith § 280, apid. ‘as

;i%’m ;

‘ eon engages the stop wheel
'er 59 codperating with the bolt 43,
serve “to retract’ the latter from its co-
15 npemtm & néteh 454 in the stop wheel 39, suf-
- ficiently to, Ppermit the wall ‘of the notch-to
engage . the bevel In' this bolt: to throw -it

downy Vardly in posmen ‘to theé spring: 63.'

This . will, release the stop -wheel 39 and a
20 moment Tater will | cause “the rear plo]ectlon
B5 4m. the dbtent 53 to engage one of the
plo]ectlons on, the stop wheel 88, the impetus

of the latter gausma the latch to tilt on its
)InOJectmn 54

axis. 58, earrying the forward:
25 thereon into engageni nt with the next adja-

-eent. tooth on the 5‘:01) wvheel, and at the same’
56 will ‘est in engagemient:

time. the finge
therewmh._ The operition just described -
locks:the shaft

. fixed relation.while the pitions 66 cobperat-
ing theréw1t ;given a pl'mehu Y imove-
- ment: froni the, contmuously rotating casing
70;:and: as: the bevel géar 65 on the shatt 35
34 at ‘this time, is fr ’io rotate, these pinions
+rwillcause opemhon of the shaft 35, and
through:ithe.change gears, movement will

. be- lmp‘lrted to the worm 25 and its codp-

erating worm’ wheet 24. - The mdexm\r mech-

40 anism,-as. plenouslv stated, 1S fixed to an
| common -axis, and. having tools. mounted

‘arm:22:-on:the . sleeve, 21, the ‘latter being

conneeted by thie seamental arm 163 avith the k3
'ﬂnd ‘while the w orm wheel

24 ‘and 1ts:copperating worm 25 normally:
45 form & lock::for retaining the gear blank,:

rotatable with the shaft. >3, and the sleeve.
relation. dm‘mg the generating:
,_)pelatlon of this worm wheel,
and’Gperating’ worm W ill serve to.alter the

work: supports.

21,"in - fixed:
movemen

_oO -relation betiveen the gear. Dlank apd thesleeve

o1 'which'is’ conniected. to. sw ing,with the tool

indexed,

“guides, and in this.way the M,mk

the: teeth on theiblank being breught into |

operatwe josition relatively-to. the tools: after

55 the ‘completion: ofrthe- cvclevof operatiofs
" thereon. The notch 43%in the stop wheel 39,
itret “position opposite to the

bermit: the latter: to. engage

“bolt- 43, will p
thgl ewith: lunder

3

‘of the Stop\ wheel wﬂl be
entéredor
\.‘lever 4;( serVeq to

3

931, cansing om"%

il HifE the arm (4 (see I‘1g 10),-
18 .md as fhe latter is lifted it will engage the
bolt .)7 as the latter:is elevated, and before:

- 35 and locks the shaft 34, the
30 bevel gear 64 on, the’ lattel belng held m’

the-action of the spring ()3 '

'u‘pted 4t the moment the tooth is prop-
indexed;sand the pm]ectmni
r:)"_ on the’ stop”wheeli ‘engaging. ‘the' 'spring- .
: 'reta rd the speed of !
tch thel eln is. en- :

P

; -ope zies to, lom me stap }\'110e‘ 39

2]

gaged by the locking bolt or stop, so that the
shoch 1s minimized, .m& as thls locl\mo bolt

ese oolts, the bolt

el
o

-~

38 tlc h‘noels 36

jection on the stav W h_tel.
serving as fulefums

of the delent

assisted. This completes the eyele of opera-
tions of the mde\ muham»m is the wheel 88
is free to revelve and the stop wheel 8% is
locked so that th 1o gear blank is held in ﬁ\ed
relation to the operating tools” durmo Jrovd—
;no and generating movements.

T cLum 1 1Ny mveptmn

1. In--a bevel gear: gene

he bolt

70

of thg detent
1 Y/lO'A;;

to umble ]
. the spring 63, to pe*:fm n this operation un-

75

80

rating machine,’

the combins ation \Vlth a sudebIe suppmt for~

nk, -

the gear bla

of a pair of tool guides
mounted to swing

about a common axis and

having - operatnm Loolq thereon adapted to

codperate with the blank to form the teeth
thereon, a gear segment ¢arried with the tool
guides, devices: for effecting the adjustment
of the’ gear segment.and the guides to corre-
‘spond to the puch cone of ‘the gear to be
formed, a bevel gear. segment operatlvelv
;connected to the gear. biank to turn therewith
‘and cobpetating “Wwith the gear segment con-
. nected to the tool guides, S‘lld bevel gear seg-

- ment having a pltch cone coxreal:ondmo to

that of the gear to be formed, and snitable
means for imparting swinging movements to
the blank and tool ouldes about their respec-
tive axes.:

2 Ina bevel gem’ gener ating madnne, the
combination witha smtable support for rota-
tably centering 2 gear blank on its axis, of a
pair of tocl Glllde% mounted to swing about a

thereon adapted to coopemte with the gear
blank, a:bracket connecting said ouldes for
lﬂduno them- in. fixed: auoul‘u 1dat10n. a
crown gear segment carr Led by anid bracket,
‘deVlces for eﬁectmcr the adjustment of the

" gedr segment’ and the guides to correspond

to the pltch cone of the, gear to be formed;
an’arm’oberatively. cmmeated to- the gear
blank, a bevel gear segment. thereon h.wmu
a pxtch ‘cone- cory ebpondmo to that of the
gear to be generated and cobperating with

the! ad]ustmmt ‘of the bevel gear segment on
thearni in order to- .)umlt it to cooperate

with the crowir gear segment and means for

'S\vmgmg the gear bl ank and tool gulde: on
) them respechw axes. _

87 T a -machine ~for Oeneldtmo b’é\"el
gears, the wmbm t1on wnh a ret mount-
“od on a yei
‘ed 'on X Torizontal: axis on. Lhe Aurret, and
7 i) operahnd tool, of a support for
‘rotatablv centering: a Oicar blank, an arm
»operthels co 1"19ded to the gear hlank and

Lyiye
[RERS

vtical axis, and a tool guide mount- .
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100
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the crown gear ségment, devices for effecting

120
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130
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; position of the gear

10

ngounted to swing about the axis of the gear
biank and having a portion concentric with

the axis of the turret, a gear segment oper-

atively connected to the tool guide, devices
for effecting the adjustment of the gear seg-
ment and the tool guide to correspond with
the pitch cone of the gear to be formed; an
interchangeable bevel gedr segment attached
to the concentric portion of said arm and
having a pitch cone corresponding to that of
the gear to be generated, devices permitting
the positioning of the bevel gear segment on.
the arm in order to permif the bevel gear
segment. to’ correspond with the adjusted
segment and operating
means for swinging said arm on its axis for
generating the curves of the gear teeth.

"4, In a machine for generating ,bevel
with a turret mount-

“od on a vertical axis, and a tool guide mount-

ed on a horizontal axis on the. turret and
carrying an operating tool, of a support for
rotatably centering a gear blank, an arm
operatively connected to the gear blank and
mounted to swing about the axis of the gear
blank and having a portion concentric with

the axis of the turret, a gear segment oper-

atively connected to the tool guide, devices
for effecting the adjustment of the gear seg-
ment and the tool guide to correspond with
the pitch cone of the gear to be formed;
means for interchangeably securing bevel
gear segments on the concentric portion of
said arm having pitch cones corresponding
to those of the gears to be generated and de-
vices permitting the positioning of the bevel

gear segment on the arm in.order to permit

the bevel géar segment to codperate with the-

gear segment.

5. In a machine for generating bevel
@aars, the combination with a turret mount-
od on a vertical axis, a tool guide mounted
on a horizontal axis on the turret, and a suit-
able support for rotatably centering a gear
blank on its axis, of an arm operatively con-
nected to the gear blank and mounted to
swing about the axis of the latter, a por-
tion of said arm being formed concentrically
with the axis of the turret, a gear segiiernt
operatively connected to the tool gunide, de-
vices for effecting the adjustment of the gear
segment and the tool cuide to. correspond
with the pitch cone of the gear to be formed
a bevel gear codperating therewith having a
pitch cone corresponding to that of the gear
to be generated, and a cobperating rib and
groove on the said arm and bevel gear seg-
ment for interchangeably locking them.

6. Tn a machine for generating bevel gears,
the combination with a turret adjustable on
a vertical axis, a tool
on 2 horizontal axis, and a suitable support
for centering a gear blank on its axis, of an
‘arm operatively connected to the gear blank

and mounted to swing about the axis there-

| segment operatively

Carm and’ the tool guide

to the blank,

support for rotatably centering a gear
guide mounted thereon

050,766

of: 4 portion of said arm being provided
with a groove concentric with the axis of
the turret, a bevel gear segment-having. a
piteh cone corresponding with that. of the
gear to be generated and having a rib adapt-
od to codperate with the groove of said arm,
meany - for detachably “securing said bevel
gear segment to- said arin, a gear segment
operatively connected to the tool guide.and
cob]l)e'rating with the bevel gear segment on
said arm, and devices for effecting the ad-

justment of the gear segment -and the tool

[T 30

guide to correspond with the pitch cone of

the gear to be ormed. . - . o

7.°In a machine for generatingbevel gears,
the combination with a suitable support for
rotatably centering a gear blank on its axis,
a rotdtable turret adjustable about ani axis at
right angles to the axis of the rotary sup-
port to accommodate gears “having pitch
cones of different angles, and a tool guide
pivotally mounted on the turret, of a gear
connected to the tool
guide to move with said guide about the
pivot of the latter, and a beveled gear seg-
ment connected to the blank support to turn
with the latter, meshing with the gear seg-
ment and having a pifch cone 'cor'res})('mdin g

with that of the gear to be generated. .-

8. In a machine for generating bevel gears,-

‘the combination with a suitable support for -

rotatably centering a gear blank on its axis;

‘a rotatable turret adjustable to accommo-

different.

date gears having. pitch cones of
mounted

angles, and a too} guide pivotally

on the turret and carrying an operating tool,

of an arm operatively connected to the gear
blank and mounted fo swing about the-axis
thereof, devices arranged between the said
for insuring equal
speed of movement betiveen the toel and the-
pitch surface of the gear blank during the
generating movements, means- for periodie-
ally feeding and vetractitig the tool relatively
and means for effecting the
generating movements of the tool and gear
blank embodying & pivoted operating arm, a.
rotary cam -codperating with said arm to
hold the latter in a central ‘position: during

the feeding and retracting movements of the

fool and to periodically swing it to. cach
side the central position and return . it
theretd, and an o erative connection between .
the cmn—'operate arm and the arm connect-’
ed to the gear blank. I
9. In a achine for generatingbevel gears,
the combination with a bed, a pivoted tool
guide thereon carrying an operating tool,.
mechanism for operating the-tool, a suitable-
blank
arranged

on its axis, and cobperating gears
blank for

betwreen the tool guide and gear

insuring equal speed of movement of the tool

and the pitch surface of the gear blank, of

a. bracket fixed to the bed having a cam-
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operating shaft journaled therem, a cam on
said shaft having an operative connection
m{h‘ the tool guwde and the gear blank for
swinging thiem on their respective;
a device T king and-imlocking dh
and itsoperating :shaftr controllec

“tool operating mechanism s
10. In 4’ machine for generating

« gears; the' combination:with a- bed, a

ars; the : : tool
guide pivoted thercon carrying the operat-
mg topl,"a rsyitabler support for. rotatably

1.1 .
blank.

centering - glar on- its ‘axis, an arm
arranged ‘toturn with- the gear blank and:
. operative:.conmections between the sime arm
and: the tool.guide for swinging the latter
and’ the ‘gedr blank ion their respective axes

to generate the curves of the gear teeth, of

means for effecting the generating move-
meuts of the teol and gear blank embodying
ail "army ‘pivoted  onsthe bed and having an
operative’cs

aunection with-thearm first men-
tioned," & thracket -fixed to the bed, a cam
shaft journaled iherein;:and & suitable cam
on said shaft cobperating with said. arm to

b

holdit normally in-a central- position, to

periodically ‘swing it alternately in opposite
directions: from 'the: central position and re-
tirh it to the latter;position. - . . o

11. a2 machine  for generating bevel
geéars, the combination with a bed, & turret’
pivoted om:a - veitical axis thereon, a tool
guide mounted :on ‘a-horizontal axis on the
turvet, a'snitable support for rotatably cen-
tering+ i ~gear: blanlk on its axis, an arm
-mounted - to swing avith the gear blank and
about: the, axis of the latter, and devices
operatively connecting the said arm and the
tool guide at different angular positions.of
the torret about-its-axis: for insuring uni-
form swinging movement of the gear blank

and tool guide on their respective axes, of-

‘means for feeding the tools and imparting
generating movements to the latter and the
gear blank embodying a bracket secured to
the bed, 2 cam shaft journaled therein and
having feed and generating cams thereon,
and devices operated by said cams and con-
nected respectively to the turret and said
arm. ' ,

12. In a bevel gear forming machine, the
combination with a bed, a suitable support
for the gear blank, and a turret pivoted on
the bed and angularly adjustable to accom-
modate gears having pitch cones of different
angles, a tool guide mounted to turn on the
turret and carrying an operating tool, and a
rack on the bed concentric with the axis of
the turret, of an operating e¢am mounted on
a relatively fixed part of the bed, turret
operating devices cooperating therewith, and
a device connecting said devices and the

turret embodying a bracket having a pinion

{hereon cobperating with the rack ‘on the
bed for turning the turret thereon, and de-

axes, and |

-t T
. modate gear§ hav
| angles,

768 1x

"I'vices cobperating with the turret for locking

the said bracket 1n fixed relation thevets.

13, In 2 bevel gear forming machine, the
combination ‘with a hed, a suitable support
e gear hlank; and g turret pivoted on
ved and '

0o pitch cones of different

! tool ‘guide oni’'the turret for the

Coperating tool and a rack on the bed con

centric with the axis of the turret, of means

for feeding and retracting the tool relatively

to the gear blank embodying a- main oper-

?itm(% shaft journajed i the bed, a bracket
xe

at one side of the bed, =
journaled in. said. bracket and operatively
conmected to the main shaft, & cam on the
cam shaft, an arm pivoted on said bracket
and having a projection codperating svith
said cam, a bracket having means for lock-
ing ‘it to the turret and. operatively con-
nected to said pivoted arm, and nieans car:
ried by said bracket for adjusting the turret

o
Q®

relatively thereto.

14, In 2 gear cutting machine, the combi-
nation with a suitable tool guide, and a sup-
port for rotatably centering a gear blank
cobperative relation with the tool, of index-
ing mechanism' embodying 'a pair of stop
wheels, one of the latter being:operaiively.
connected to the gear blank aund the otheév
notched and . normally freely revoluble. a
continuously operating driving device nor-
‘mally acting on the stop wheels, a stop for

{ locking the wheel connected to the gear

“blank during the.cutiing operation of the
tool, a stop for the other stop wheel, and
means for moving the last mentioned stop
into engagement with its stop wheel and the
other out of engagement with its stop wheel
after each cutting operation of the tool.’

15. In a gear cutting machine, the combi-
nation with a suitable fool guide, and a sap-
port for rotatably centering a gear blank in
codperative relation with the tool, of indexing’
mechanism -embodying a pair of stop wheels,
one of the latter being operatively connected
to the gear blank and the other notched and
normaily freely revoluble, a continuously op-

_connected to the gear blank during the cut
ting operation of the tool, a reciprocatory
bolt, a detent pivoted thereon in the plane of
_rotation of the freely revoluble stop wheel

crums on the detent in advance of the pro-
jections, a device for simultaneously engag-
ing said detent and disengaging the stop
relatively . to their respective stop wheels,
and vice versa, and & spring normally acting
to withdraw said detent and engage said
stop relatively to their respeciive stop wheels.

16. In a machine for generating bevel

85

‘angulacly adjudtabls to actom-

am shaft
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erating driving device normally acting on..
the stop wheels, a stop for locking the wheel:

having projections thereon arranged fo co- -
operate with the notches thereon, and ful- 3
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gears, the combination with a snitable sup- .

port for rotatably centering a gear blank,
of a turret adjustable to accommodate gears
having different pitch cones, a pair of piv-
oted. tool guides having reciprocatory tool
holders theveon, means for locking said
ouides in fixed angular relation, cooperat-
ing guiding portions concentric with the
pivot of the fool guides and arranged be-

15 tween the latter and the turret for insuring

operation of the tools in a given plane, an
devices for imparting generating movements
to the tool guides and' the gear blank on
their respective axes. : :

17. In a machine of the class described,
the combination with a suitable work sup-
port, of a pivoted tool guide having a tool
Tioider mounted to reciprocate thereon, a
driving shaft mounted
axis of the tool guide, a pinion on-said shaft,
o rack on the tool. holder cobperating with
said pinion, and means for rotating said
<haft alternately in opposite directions, com-
prising a crank, & second rack connected to
the crank and a pinion with which this last
mentioned rack ‘meshes, connected to the
driving shaift. )

18. In a machine of the class described,
the combination with a suitable work sup-
port, of a pivoted tool guide having a tool

holder mounted to reciprocate thereon, a
shaft mounted coincident with the axis of

said guide, means for rotating said shaft
alternately in opposite directions, a pinion
on said shaft, a rack having a T-slot therein,
a sieeve carried by the tool holder having
one end arfanged to codperate with the rack,

and a bolt fitting said sleeve having a nut

coincident with the-

‘tively. to the gear

£ ' 950,766

at one end covperating with an end of the
sleeve and having a head at the other end co-
operating with the slot in said raclk.

19. Tn a machine of the class described,
the combination with a suitable work sup-
port, of a tool guide. having a tool holder
mounted to reciprocate thereon, a shaft hav-
ing pinions thereon, a rack carried by the
tool holder and codperating with one of said
pinions, a crank having a crank-pin adjust- .
able radially thereof, and a second rack bar
connected to said crank-pin and cotperating
with a second pinion for'said shaft for ro-
tating the latter alternately in reverse di-
rections. : |

90. Tn a machine. for generating bevel
gears, the combination with a suitable sup-

- port for rotatably centering a gear blank on

its axis, of a_pivoted. tool guide having a
tool holder adapted to position a tool rela-

blank, a tool operating
shaft mounted coincident with the axis of
the tool guide and operatively connected to
the tool holder thereon, a pinion on said
shaft. a crank shaft mounted parallel to the
axis of the tool guide and provided with a
crank, a rack connected to the crank-pin of
caid crank and codperating with the pinion -
on the tool operating shait, a gear on said
crank shaft, a’ cobper.ving driving gear
mounted on an axis coincident with that of
the tool operating shaft, and means for driv-
ing the last mentioned gear.

JAMES E. GLEASON.
Witnesses:
LAwRreENCE BICKFORD, '
FrorencE E. FRANCK.




