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GEAR-GENERATING MACHINE

To all whom it mwy concern.:

‘Beit known that I, James :E GLEASON, of

_,Rochester in -the county of Monroe and

5

10

15
20

25

~ devices for indexing the oear blank and for
effecting the varleus ad]nstments and move-
. ments of the
30

35

49

IR enlartred scale

“erating bevel gears.

State of Ne*e;r 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 same, reference being had
- to ‘the accompanying drawings. formmcr a
part of the specification, and .to the reference-
- numerals marked thereon.

My present invention relates to 1mpr0ve—

ments in machines for generating the curves
~or working
ciples of evolutlon and the object o
present invention is to provide a .machine

-which is universally adjustable in order to.

faces of gear teeth on the prin-

accommodate bevel gears having pitch cones

of varying angles, and wherein 1nterchanﬂe-—
able. devices may be readily applied to the.

machine which  correspond to the angle of

the pitch cone of the gear, and employmcr E_
“means for 51m111tf1neously operating the
‘blank and the tools to generate the curves
of the gear teeth thereon on the rolling prin-

ciple, and furthermore, to provide 1mpreved

arts to carry the invention
into effect, and to these and other ends. the
invention consists in certain 1mpr0vements
and “combinations: of parts, all as will be
hereinafter more- fully explained, the novel

features being pointed out in the clanm at
the end of the spemﬁcatmn _ SR
| Figure 1 1s a plan view”
of a machine conetrueted i accordance with
ny’ present 111\‘ent10n and adapted for gen-
- Fig, 2 152 \'ertmal sec- |
tion on the line ‘)—-—-—9 of Fig. 1 showing the
“tool: guides:and their coepemtmo p‘ll‘t& on |
Fig. 3 represents a hori-

In the drawings:

zontal SECtIO‘l on - the hne 3—3.0f Fig. 2.

Tig. 4 1epresents a vertlcal section on the
line 44 of Fig. 1

‘tion of a machme lookmcr from the left In

o0

55

Fig. 1.

Fig:
‘showing the means

the tool' and gear blank: “Fig. T represents

Q horizortal sertlon on the lme —7 of Fig.
Fig. 8
s a view of the devwee for feeding and
‘swinging the tool as viewed from the 1‘1ght of -
g, . Fw 9 represents a vertical section | bevel gear having a pitch surface corre-

.shewmn the tool feedmcr devices..

Speciﬁeation of Letters Patent

“on the Ime 9-—-—9 ef F1g 7 I‘ 1g
Fig.

vices for settmg

‘the mde\mcr

the |

Fig. 17 represents a

“1ng mechanisin on the line 2

on the line 21—-—‘)1 “of Fig. 26, and Fig. 28

6 1epreeents a.vertical section:|.
on the hne 6—06-0of Fig. "1
for imparting ‘the. ﬂenemtmg movements to |
~ prmflde a machine especially adapted . for

B .' Patented Mar. 1 1910

Applmetmn ﬁled January 5 1907 Senal No. 351 014 ok AR i

I B
"E}'

10 repre-
sents a section on the line 10—-—-—10 of Fig. 7.

11 represents a section: on'the line
11—-11 of Fig. 7 showing the actuatmfr ‘de-

the 1ndexmo- mechamqmi

60
mmto operation. Fig. 12 is a sectional view

.on the line 12—12 of Fig. 10 showing the
cam for operating the. mde‘uncr actuating

devices. Fig. 13 represents a lonc‘rltudnmL
section t11r01wll the gear-blank and 1ts arbor,"iﬁ"
mechamsm being  shown *de-
tached there?rom. Fig. 14 repreeents 4 Ver-

tical section through the machiné on the line
14—14 of Fig. 7. Fig. 15 1s a detdil view

of one of the ; tool holders removed from its 70
guide. Fig. 16 is a plan view of one of the
tool holders with the top plate removed.

transveise section of
the tool holder on the line 17—17 of Fig, 16.

Fig. 18 is a detail view of one of the friction 75

,dewces for automatically swinging the tool
clear of the work on the return etroke

19 1s-an end elevation of the mechme 100L1ncr'

Fig.

from the right of Fig. 1. Fig. 20 repreeents

1.a vertical sectmn on the line. 20-——-‘)0 of Tig. 80

1 showing the indexing devices. I‘1 o 921 is
a sectwnal view throuoh the gears’ connect-

ing the mde‘ﬂno' devices. w1th their. drn"mcr

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 portmn of the index-
93 of I*Iﬂ 1.
Plge. 24 and 25 represent ceotl(ms on ‘the
lines 24—24 and 25-—25 respectively, of Fig.

85

90

23 and showing the devices for contlollmﬂ'

the operation of the index mechanism. I‘10‘

26 1s a view of the 1nde\1ng -mechanism m -

side elevation. Fig. 27 represents a section
is a sectional view of a portmn of the seg-

mental gear supporting arm, and one of the

i'-_mterch‘uloeahle gears | showing means: for

| securing these parts in cooperatlve relation,
Fig. 518 an end eleva-

and Fw 29 repreeente a ]avout of the feed 100

cani - .

Sllmlar reference numerale 111 the eeveml

-ﬁgures indicate similar parts.

‘The object of the present 11‘1*;e11110n 1s to
105
generating -the curves or; working. fapee of
bevel gears having piteh- cones of different
dng]es and it operates on the prmmple of a

‘tooth of a crown gear co6perating with a'
110



10

2 .

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 latter and the pitch surface
of the gear blank are moving at the swme ve-.

Jocity. The generating movements of the

tools and gear blank are controlled and pro-

- porticned in the present instance by a pair of

 cones of various angles.

39

38

40

90

oD

60

65

cobperating gear members, one of the mem;
~ bers being attached to the tool support and
15 being in the form of a crown gear, and the
' other .gear member heing operatively 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
20

of varying cone angles being adapted to be

interchangeably fitted
may be set to generate

The present invention provides improved
means for mounting these interchangeable

gears, -and for connecting the tool and gear
Suppﬁl‘ts tO eﬂ!eCt the g{*ﬂeratlng 1'1"'10"'5‘?'61'11{}111:31

thereof, and also to provide improved oper-

ating mechanisin 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 brealkage |
~ of the machine 1s avoided, A

! 1 1 »

The present invention also provides im-
proved means for effecting the generating

movement of the tool and ‘gear blank; and |

also embodies an improved indexmg meehi-

anism of the type shown and’ described in
my Patent No. 842455, dated January 29th,

1907.

'
o

 The génerating 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 machine andadapted to support the
operating tools and having horizontal ways |

extending radially of the axis-of the turret | unlock - the

on which is adjustably sapported a gear car-

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°
ournaled; in the present instance, in
the axis of the turret and connected by the
bevel gears 5 and 6, to the main driving.
shaft 7, the latter extending horizontally

being ]

throueh the bed of the machine, and 1s 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 ahd having a key slot-.
ted portion resting in:a bearinig 18 which is-|
‘carried ‘on the gear support 4 (see I1g.21),.
this bearing last described having a.pinton.|. s indexing mech
supported;on the bracket 28.and the latter i,

14 rotatably journaled therein and .having

56 that the machine
gears having ‘pitch

- 850,766

a key cooperating with the keved 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 side 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-its ways by means: of a bracket 16 -

having .« threaded portion adapted to coip-

erate with an adjusting screw 17, the latter
heing journaled m the bed at 18 and extend-

iﬁg‘;ﬂ' Sllfﬁ@ient diﬁtﬂrme J['{): 13{5‘11'111t o ﬂ':}‘)]'}]. T

cation of a handle: ol crank by means of

which the screw imay be turned to adjust the
~distance of the gear blank relatively. to tle

commodate gears of various diameters. - < -
|~ The gear blank support is provided with- -
a pair of bearing standards 19 and 20 hav-
‘ing a sleeve 21 journaled therein, the latter:
beirig provided with a radial arm 22 whieh’,
serves to support the indexing mechanisie:
and within the sleeve is-fitted a hollow shaft
| 28 having a'worm wheel 24 mounted to turn
‘therewith and cooperate with a worm “2)
(see Fig. 20),. this worm being mounted in -
‘bedrings 26 and 27 on the bracket 28, anwd 0.
‘the latter 15 fixed to the arm 22 for Suppott- - .
| ing the indexing mechamsm, so thal - the
| worm and worny wheel, when operated, serve 4
‘to rotafe the shaft 23 relatively to the sleeve -

|
l
: 1
e
It |
78
;
-
80
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21, and under normal conditions they: pro-+-.
vide a positive lock for holding-this shatft

and sleéve in fixed relation. A tapered cen-
“ter 29 ig fitted 1mto the end of the shaft op-
posite to that-carrying the worm. wheelyand . - .-
the threaded bolt 80 passing through the.
axis of the gear blank, and drawn i up.by .
thie tightening rod 31, sérves to lock the gear .
blank firmnly to.the shaft 23, as shown tiosi
clearly ‘in Fig. 13, the tightening rod ex- .
tending preferably through the shaft beyond.

100

the worm wheel and provided with.a nut or - .

simnilar: portion: 82 adapted for -the appli-

cation of a wrench by means of wlich this

tightening rod may be rotated to dock. and
gear blank, -sleeves or washers .
-33-0of different lengths being interposed he-
| tiveen this nut and the adjacent nut of the
| shaft to permit the insertion of centers of
diffeérent: sizes, the gear blank being locked
| between this center and .the bolt.80, and the
-tapered. center 'is Jocked by. means. of 1ts
tapered surfaces firmly to the shaft. ..

I Indexing wechanism.—As Will be. herein-
~after described, the sleeve 21 carrying the in-

“dexing mechanism and the shaft 23 swing =
simultaneously: and in locked relation dur-
ing the generating movements of the gear:
1| blank and the tools during the formation:of 125
the curves of cach gear tooth, and the index:
ing of the blank is accomplished by rotating - |
~the:shaft telatively to the N

present. Instance the ‘indexing mechanism is

e p

the sleéve: In‘the

115 °

120

e .

156
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-as prevmusly stated balted to the radial sup-
porting arm 22 on the sleeve 21, and it em-
- bodies means tripped dutomatlcallj to set the |
1ndexing deviceés into operation to bring the
next tooth on the blank in operative pt}sm o1
relatively to the tools, and to auntematicaliy
interrupt the operationof these devices with-
cut undue shock, and to securely lock the

gear blank during the operation of the tools.

therecn This 111e(,hmusm in- the present in-

stance comprises, frenerﬂllv, a pawr of axially

alied shafts 34 and 35 Jnounted, 1espef

tively, in-the bearmgs 36 and 37 e arried by
28, the shaft 34 carrying a
notched stop wheel 38 and the shaft 35 car-
rving a stop wheel 39
ed to be connected by change gears of. anv
well known form such as the-gear 40 on tlm '

the: bl aclcet

The shait 35 1s adapt-

. shaft 35, the gear 41 on the shaft CATrTYIng

the wm"m 23, and intermediate gears such as
IS

L4 oand 43 éarried on the arm 44_ which are

‘adjustable radially of the shaft

3
:J'!):

these

. .ﬂmh bemng of varicus relative sizes, pro-

p{mwned according to the number of teeth
to be fornted on the oear to be generated.
The workt 23 is nomnallv locked h‘mn 1rota-

tion Ly means:-of a detent. 43 mounted to

Ccperate vertically in a guide 46 on ‘the

| ]nm*he 98, and operation of the stop wheel

30 ¢

20 is gradually arrested without shock by

Heans of a lateh 47 pivoted at 48 and hav-

g an arm theresn arranged to codperate

39

| _50':'_
*_ ]35111* of pr G]t*ctmns

__wnh a spring-operated plulwer 49, the lat-
ter being me unted 'in a casing 50 md pro-
vided witli a helieal Spring 51 which nor-
-. mallv operates. te hold this latch in a POsi-

tion shown in full hnesin g, 24, and to co-
operate wuh ‘a projection 32 on the stop
wheel 39 and thereby lock the latter from
vetregrade miov ement and this projection

engages this spring-operated lateh a moment

hefore the balt 13 enters its coopemtuw

noteh 45% 1 the stop wheel. and the resist-
“ance offered by this spring -operated latch
ﬁﬁ"l\'{f‘% to {}1;@
turning movement of the stop wheel, the Iat-
this time being disconnected from the
.ﬂln ing deviees. ag w il presentl? appear.

a vielding resistance to the
tor o

Monnted in coidperative relation with the
(‘*‘mhed wheel 38 is a detent 53, havlnﬂ' a
and 35 thereon, one n
advance of the (}th(:"l‘.. and spaced at a dis-

- _fance not quite equal to the distance between

55. ¢
S adipted. to engage thefstop wheel at each

previonsly de%mlbed

60

the notches..on its mope rating stop .wheel.
and also having, a pailrof ﬁlwers 36 thereon

<ide of the pr ojections thereon, these fingers
heing arranged in. advance: of the mmect]mr«

mlw Lolt .57

- gerves to move this detent into codperative

relation with the stop whee! while.the latter
18 gperating in the (hwetmn nuhmted hy

Thig latch is pivotally |
mounted: on.an operating: bolt: 57 .-_u 4 point
A8, whwh 18 111te11119d1¢1te of hhe HOt( h en-
 geging. projections 34 andi b

v

,‘flq:.ﬂ-
T
5y

i the arrow (Flg 20), and the rear pr‘ﬁ‘- a0

‘tions on- the stop wheel, and this will cauus
a tilting movement of the detent ahf‘ﬂt i’%‘.&?

h,.r

tion 4 into engaﬂ'ement with the next. ;,zs.dn -
cent tooth, the fingers 36 engaging the whesl

way rotation of the stop wheel 38 is inter-

ment of the blank has been eompletefh P
-tmctlon of the bolt 57 will draw the deten:
away from the stop-wheel, the fingers

gaome the wheel, and Servnw as fulerums

]ectlon 54 18 being disenzaged from its co-
operating pm]ectlon or Ililt(h ¢ lllE"‘ W hwl
by the spring 63, | -

The bolts 45 and 57 are connected for
simultaneous mov ement by a lever orrocler

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-
ploved for this purpose 1 the present .in-

the bolt 45 to move the latter into enoawe-
ment with its cotperating stop 452 of ’the
stop wheel 39, and throueh the connection
39 between these bolts the bolt 37 will be nor-
mally held in retracted position with it= de-
tent disengaged from the stop wheel 38,
The 1)1'0\1111.;1’(@ ends.of the shafts H .111{1
35 are provided with opposed bevel gears 4
and 65, and codperating with these gears ai
a set of pinions 66, the latter being mounted
on a gear frame or spider 67 havi mg a hub
journaled on bearine sleeves 68 and 69
._'threaded on the proximate ends of the twu
shafts, and journaled on these two shafts
and 111('10%1110' the gear mechanism just de-
scribed. 1s a casing 70 connected to turn with
the gear spider bv means of the arms 71 and
having a worm wheel 72 arranced on its

q

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 m.
_so doing, they will rotate the ston:w heel 3

for the réason that the stop wheel 39 is })(}61—
tively locked by the bolt or stop 45 at all
- times excepting during the indexing oper-

‘(‘01‘1‘@‘31)011(‘1111“‘ shaft will be stat onary :md 1

- unlocked, will ¢ auﬂe rotation of the latter
~doubled speed.

g operation commences the shaft 25 isn-
Tocked by reason of the retraction of the bolt

, 43 from its codperating noteh 452 in the stop

pivot Ulat will bring the forward Hrefza.
in advance of the pr*o]ectlon 54, and m fiis

rupted gradually, and without undue &;}i(’é"‘k'-
to the parts.. and after the indexing wovs:

s

abaut “which the detent pivots while the pro-

perlpherv a worm 13 coopel”z’mw with this
‘worm wheel and serving to .impart a con-

s i ation. and consequently the gear 63 on- the

tion 55 will first engage one of the: pmﬁ Y

80

8o

arm 9. the latter bemfr pm}ted to a -reia-

90

stance, and. a spr mﬂ' (3 norm 111\ oper Jum 011

95

100

105

116

115

120

| phuw arv nmvement of the pinlons. Q0 pm-.: |
~ating with the gear 64 on the shaft that is
at-
At the moment the: 111(19%— *~.

125

130



wheel 39, and by means of the lever connec-.
tion 59, the bolt 537 will be ﬁ-mmltane{m%h |
_t‘rle*mted to bring the detent 53 thereon into

10 ¢

15

4

cooperative relation with the stop wheel 38

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

verse the conditions. previcusly prevailing:;
that is to say,
will be locked from rotation while the gear
65 on the shaft 35 is unlocked, and the leIlL-

tary movement of the pmmm betwen these

gears will cause operation of the shaft 35 to
etfect the indexing of the gear blank. .
The indexing mechanism is pref emb]y set

into operation .;mtomﬂtwallv after the tools

have completed the generating movement

-and have been fuily 1*etracted from the gear
blank, and this is accomphshed in the pres-.
ent instan ce by means of a pivoted arm T4 |

“having its inber end adapted to cooOperate

20

with the lower end of the bolt 57 to lift the

latter, and this arm is arranged to be oper-
ated b\ means of a- crank or cam 75, as

“ shown in Fig. 19, the latter being mounted

on ali opemtmg shaft 76 and having a keyed _

connection therewith fo insure operation of
the cam when this shatt 1s rotated and to

- permit relative longitudinal morement be-

30

40

45

shafts 81

oears L'onnectmg them.

"Im.. 1110 f:-'enemtmo
60

tween the

chinie. . This shaft is snitably mounted in the
bed of the machine and prmrftded with a gea
(7 coGperating with 2 similar gear 78 ar-

ranged on a pivoted crank 79, the latter be-
ing provided with an operating rod 80 which
1S dchpted to be reciprocated bv-a suitably

timed cam, that will be hereinafter de-

seribed, to automatically control the opera-

tien of the indexing mechanism.

The worm 73 for operating. the mde\mﬂ*'
mechanism is 1110111]&1(1 on 4 shaft Ql. and

the Iatter in turn is journaled in.a bearing

32 forming a part of the bracket 98, and this
ulmtt 15 prowded with a pinion 83 arranged
to coiperate with a pinton 84 on a Shaft 83,
the latter being journaled at one end. in a
hearing bracket 86 having a. bedrm{_, portion
ST mmmt(—ﬂ to swing about the
shaft 81. s¢ that the angular relation of the

disturbing the cobperative relation of the
The lower end of
the shaft 83 is jour naled in a sunﬂar bearing
hracket 88 which is mounted to S‘W]nﬂ" "Ib(}llt
the side shaft 11, and the shaft 85 1s con-

nected to the pinion 14 on the latter by
~means of a pimon 89 which is
In order to permit the indexing meﬁhanmm ~
{o swing about the shaft 23 as an axis dur-
movement, the shaft 85
telescopic sections that

1S mm]mwﬂ of two
will pemn[ lengthening and shortening of
the shaft and having a key 90 to pmvlde 1
driving connection betwoen them, and such
a connection will maintain an operative

driving c(mnv(tmn betwee*n the su]e Q}m[t& -

the gear 64 on the shaft fA |

cam and the shaft when the gear
support 1s shifted on the bed of the ma-

| qtm; with the washer 101.
axis of the

and 85 may be altered withount

fixed thereio:

950,766

and the' 111(16‘{11]0‘ mechamcm, Llltheugh the

worm shaft 81 alteﬂ its position about the
shaft 23 as an axis, and such a connection
avoids the nec,t,smty of. employing clutches

or other power connecting and disconnecting

devices, as would otherwstse be necquqry
The shafi for the worm 25 is preferably pro-
vided with cluich members 91 and 92 for

,70

enabling thls,shaft to-be disconnected from

“the mqe\mo mechanism, and thus enable it

75

to be rotated by means of 2 crank or other

wrench to bruw the gear blank when the

latter has be(,n roucrhed out mto register

with the operating tOOlb ‘without the neces-
sity -of disturbing. the chano'e oears,  the

mnnectwns between these. chxtch 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 whichare arranged to op-
“erate to simultaneously form both faces of
a.gear tooth, ‘and the arrangement .of these

80

threaded handle 93 serving to control the

85

tools 1n the Dresent embodiment 1s such that

a balance 1s effected between the two tools

g0

to sustain and neutralize the thrust of the

‘tools during the operation as well as during
~the_generating movements, and this is gen-

erally preferable as-it relieves excessive

‘strains on the parts, and enables the gener- -

ating movements.to be flccmnph%hed at the
}Lpendﬁme of less ‘power.

on a pair of tool guides 94 and 93, provided

~with the bearing lums 96 and 97 1'es;pet,t1vely,

by means of which they are mounted to turn

about & 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 info a stand-
ard .99 which extends’ upwardly frem  the
turret,. the sleeve being locked in position -

by meam of the screws or bolts 100 codper-
The tool guides

are provided with: tool holders which are

duphmtes mounted in reverse arrangement,

and -a deseription of one of these tool hiold-

ers and 1ts tool guide, will suffice for hoth.
Kach tool holder embodies a - guiding por-
tion 102 formed to fit and I‘ECIPI‘OCELtG lon-
-501tmhnallv in a guiding slot 103 in the tool

ﬂmde, and to ‘rhe under side of this guid-

ing portion is fastened a T-shaped block
| 104y adapted to fit Into a T- shaped slot
formed in‘a rack bar 105, the rack bars of

the. £wo.tool holders. be,mcr arranged to co-

The tools em-
ployed 1n the -present “instance are of a
planer type and are mounted to reciprocate.

100

105

110

115

120

operate 4t opposite sides w1th an- actuatlncr. -

pinien 106, mounted on an operating shaft

107, 10urna]ed in the bearing sleeve 98 and

having an operating pinion 109 on its outer
end and provided Wlth a cobperating rack
110. Each rack bar is firmly locked to its
,' 'corre%pondmw tool holder by means of a
headed

ljr)]i

111 the 1a,tter extendmo'

125

130 "




—_— —r—

through: the guiding
holder, and through the tep plate 112 which.
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-

3afe Tor wear.
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tion of the tool holder in order to compen-
The rack securing bolt 111

extends through a sleeve 114, the locking

10

15

20 _ |
 cutting operation on the tool moving from

&l
ﬁ:}
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 ing generally

60

nut at the upper end of this bolt engaging |

end clamps against the rack bar, serrations

beéing preferably provided on these parts at | at the beginning of the return,stroke, this

115 to insure a positive locking action that:| friction dévice serves-to turn:the. clapper

will prevent shifting of the rack bar atter

it has been adjusted. These rack. bars of |
the respective tools are so:set-in relation to
the pinlon that when the latter i1s rotated to
the limit of its movement in each direction,

the tools will be in readiness Lo perform the

opposite sides and in opposite directions.

" The guiding portion of each 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 |
a clapper block 119 which is closely fitted
to the under side of the guiding portion 102

of the tool holder and the yoked .portion.

of this belt serves to draw the jaws 120
together and clamp the operating tool 121.
A pivot bolt 117 serves as a center about
which. the elapper block tucns, the latter

being provided with a shoulder portion 122
adapted to codperate with an abutment 123 -
of the tool liolder when the latter 1s oper-
ating in. one direction to hold the tool in
cutting position, and being provided with

a beveled portion 124 which permits a p1v-
otal movement of the clapper “block that
will enable the tool to clear the work on the

returning or non-working stroke. " In order

{0 avoid dwlling of the tool, it 1s preferable
that this pivotal movement of the tool
shonld be accomplished automatically other-
wise than by the engagement of the tool
with the work, as has been the practice here-

_-_t{)fm*e,_-mld a devie,e f()l ﬂC('OlIlphShlllg this

result is shown in ¥igg. 16 and 18 embody-
. v a friction rail 125 attached to
each tool guide at 126 and the clapper block.
housing 126 pivowally attached |

119 has a _
thereto by the pivot 127, this housing being
fitted to reciprocate longitudinally on the
friction rail as the tool 1s reciprocated.
VWithin this housing

-

128 adapted to bear on opposite sides of the
yielding pressure be-

- . . 1.4 ' o ' | DU E-JE IS Ny S IORTETAR  DURE TR o T AT A S P U LS S L
tween these friction plates.and, the friction. ! meshing with a “codperdting ‘piiion-or geal

friction rail 125 and a

"~ rail is produced by means-of a set screw

55

with beveled surface:

on a laterally-curved spring

129 operating :
arranged to cooperate

130 having its ends

ave fitted friction plates

| HltO i

| to a shaft ‘146, the’ latte -
| provided with a' pinion 147, which co-

‘member 186 “haviug :
the tool guides in.fixed relation. - 'The seg-

131 of the housing, |

SRR

d

portion of the tool | and as these ends are spread against. these

beveled surfaces by means of the setiscrew
129, they will be forced.against.the upper

friction. plates and . will thus; compress them
‘against. the friction rail. -The fri
‘course, is present on -both the feed and re-
turn strokes of the tools, and when the tool

The friction, of

holder begins its feeding gtroke. this fric-

“tion device will operate:on the Qléippéiﬁ; block
_ _ UPK 5 bo to turn the tool about the pivot-bolt. 117 and
the upper end of the sleeve, while its lower |-

thus bring it into-operative -pesition, and
after the completion of the feed stroke, and

block in a reverse diréction and thus move

the tool clear of the work, sothat dulling of
1 the tool is thereby. preventedu - i i

The tool guides are adju table, }qf._;-.;_'i_:{m;gsej

to:enable the tools to.oper ate in-.paths cor-
‘vesponding . to the root: sngle .of ithe gear

teeth to be generated;: thé,adjustment, of

| course, occurring about-the common. 4xis'so
that the tools at all times will -work: toward

the apex of the gear blank; and;in order to

facilitate the adjustment of these guides and
to lock them in adjusted:angtlarrelation, a
‘screw- 182 is attached. to- the  inner side of
each tool guide, and .these screws:are con- .
I'nected by a tnrn buckle: 133
‘as a rigid connecting device between: the tool

-which ;serves

guidesj-aand; also serves to shidt these guides
nto the desired angular relation. <The ends
of the tool guides farthest separated are. also
ftted to a segmental coniecting member 134,

and they are locked thereto by means:.of the

bolts 185, while the narrow ends of sthe tool
guides are connected by a similar segmental
bolis 137 for lecking

mental member-136-is provided with a guid-
ing rib 188 arranged to' coO perate-with &
concentrically-formed guide:139 whieh con-
stitutes a rigid portion:of the turret, and
the cobperative relation: between this guide
and the member 136 serves to-1nsure: opera-

tion of the tools 1 a- given plane..

‘The tool-operating “devices: shoiwi- in the

present instance embody a-crank 140 mount-
ed on a shaft 141, and the Jatfersim-turn 1s
journaled in bearings 142 formed on a part
of the. turret, a g
‘this ‘erank sha B
gear 144 journaled on portion: ot the

al 148 being - fixed to

L}

£t and meshing with:a ring

standard 99 'as acenter, ‘and: codperating

Wlth thls _ 1111g gear 15& ’pllllf)]fl 145 fixed

1

atter -in--turn being

“operates with, & pinion 148 on the horizontal
shait 149 ﬁ_'-'ltheiflétt"éffﬁfﬁbé-ﬁjgf-]_*mf;j_ﬂ&lg@ m the
‘turret and’ provided with a“bevel gear 150

. = -
r

slmft q '5Qf;"'i,'t1iéij--‘1 atter belng

151 on the vertical

i PR '

of the turret.

The crank 140 c{}iine.ct:é- d,iréctljf' with the

70

75

80

90

100

100

119

119

129

125

mounted on anaxis cbmeident withthe axis
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~shaft 107, and in order to enable the throw |

Lo |

S

rack 110, the lati':er_betingﬁ held in cooper-

ative relation with the pinion 109 by means

of the housing 153 which is rotatable on the

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

+

_crank pin 155, the latter being shifted in

10

20

25

30

40

 formed at-its inner eircumference, and con-

o0

o2 A
ik |

60

6o

1 adjusted position.
provided with a gear segment 162 which
forms a-section of a crown gear having the |

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 obvicusly continuing to turn
the rack 107 alternately in'reverse direc-

‘tions, and the pinien 106 cooperating with
the racks on ‘the respective tool holder in

like manner, serving to reciprocate the lat-
ter in reverse direction. - | -

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

ol movement thereof, and this rib is fitted

into a correspondingly-grooved portion of
the bracket 160, the g 1
relatively to the tool guides and about the

ax1s of the turret as a center for the PUTPOsE

of permitting the feeding and retracting

~movement of the tools without disengaging

the change gears, and it is held in operat.ve

position by 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 lecking the rest

axis of adjustment of the tool guides as a

center, and this gear segment of the gear
sector 1s adapted to cooperate with another-
- gear sector having a pitch cone correspond-

ing in angle to the piteh cone of the gear to

be generated, and heing operatively con-’
' . - i ' ya ) _b ’ . . .
nected to the gear blank. 1In the present
instance these gear sectors last mentioned

are interchangeably fitted to a segmental
arm 163, the latter having a groove 164

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
1s to say, one end is'supported by a bearing
165 on an arm 166 extending ‘
the left end of the machine as seen in Fig. 1,
‘and its opposite end is fitted over the sleeve
21 which 1s concentric with the axis of the

upwardly from

gear blank, as shown in Fig. 22, the sleeve

21 having a key or rib 167 adapted to co-
~operaté with a corrvesponding kev 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 | with a gear 203 on the main driving shafi :5¢

latter being movable

The bracket 160 is

'

‘ing locked or secured

having its lower end connected to'a erank 1a0

-segmental ~arm, while "the crank swings

~oted to the bed at 191 and it is provided
with a pin or projection 1992 arranged {o eo-

ter being loosely fitted on a. hub 194, and

193, the hub and cam being operatively con-
-nected, under normal conditions, by means

portion of the cam and arranged to coiip
a spring 198 serving to normally held this

-driving connection between thé hub and ¢am.

er of the machie. The shaft 195 has . 2

' 850,766

holding this end of the segnwntal arm

agamst - Jongitadinal  movement on  the

- IFrom the _

derstood .that the arm 163 carrying the ap-
propriate gear sector 171 codperating witl
the sector 162 forms an operafive connection
between the gear blank and the operating
tools that will serve when the arm’ 163 iz
swung on its axis to insure an equal motion
of the operating tools in their respective
plane of operation, and The pitch sirface
of the gear blank so that these tools will

sieeve 21, e .
apove-description it will be un-

‘generate the curve of the tecth 2 ceording to
| the true principle, and in each instance the

' f

gear. sector 171 will have its piteh surface
forming a part of the pitch surface of the
particular gear to-be generated. or ajproxi-
mately so. These interchangetble gear see-
tors may be fitted to the arm 163 in any de-
sired manner, the tightening means being

‘shown in the present instance wherein eaeh

gear sector 18 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 o

0 |

clamping bolt 174, the latter passing throu ah

apertures or sleeves in the arin 163 and he-

{ by a nut-or other sait-
able means. . B3
The generatmg movement.is imparted to
the arm 163 in the present.instance by a pit-
man 175 pivotally attached at ifs upper end
by a bracket 176 on the segmental arm. and

pin 177, the latter being adjustably mounted

in a radial siot 778 formed ina geank 179,
an adjusting screw 190 being preferably om-
ployed for shifting the position of this pin
177, and thereby varyving the {ravel of the ::-

through a fixed angle. This erank is piv-

operate with an actuating cam 198, the lat. 135
. b . *

this bub being fixed to an operating sha#t

of 2 bolt 196 fitted to operate radially in o -

pm 1n operative position to maintain the

and a spring-operated detent 199 in the can:
serving to hold the bolt 196 retracted, whew |
it is desirable for any purpose to disconnec:
the generating mechanism from the vemain

worm wheel 200 fixed thereon, and the wern.
201 codperating ‘with this wheel serves t
drive the shaft, the worm. being provides
with a gear 202, which in ‘urn cotperate

I

e
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{y _ 193 _ ntina the turret has been brought to the proper
the shaft 195 and having its periphery ap- | position, the paris sy be locked tqg’eﬂ‘;'ér
. propriately laid out so as to swing the army | by means of thie Lickts 218, so that the ad-
179 alternately downwardly, thence up- | jusiment 1§ ‘effected “without -disturbing the

wardly and finally bringing it to rest nor: 8- 70

. Ly, Bl St OY "f‘id]"ﬂ"t‘i_méﬂt-'-Of"-f%;?i;qi;jé;'.*m{:{}‘jf_?‘fﬁeding deviees: -
~mally in the position shown in-Fig. 6, the | --'The rod ' 80 -which-serves to control the
parts remalning. in this ‘position while the.

renm | _ . indexing mechanism is'epeérated ity the prs-
tools are being fed toward and away from |‘ent instance by means of a part which iurns
‘the gear blank. 7 o0 {with -the shatt 19 this part embodying @ .
" Tool feeding mechanism.—The mechan- | projection 219 fixed in the hub:of the worm 78
~ism for advancing and retracting the tools | wheel 200;:andiiarranged "o trip the pawl
between the periods when the 'parts are 9920, the latter beingimounted on a-shaft: 221
swinging to generate the curve of the gear-|journaled-in the bearing 222 and provided

7. the cam 193 rotating continuously with |

)

teeth, is preferably operated from'the shait
195 also, and this mechanism 1n the present

" instance embodieg a cam 204 fixed to rotate:
“with the shaft and provided with a cam-

- groove. 205 adapted té cobperate with ‘& |

35

roller or projection 206 onthe lever ZU7;
the latter being pivoted ‘on ‘the bearing
bracket 208 arranged on a relatively fixea
part of the bed, and provided with aradial
“oroove or slot 209 adapted to-receive a cross
‘Thead 210, an-adjusting screw 211 being pret-
érably provided for adjusting the position |
of the cross head in the slot 209, thatis to.

say, in a direction radially of the axis oi

movement of the lever, and this cross head
1s provided with a prvet 212 having a ‘bloek

913 pivotdlly mounted: thereon, ard this

‘block in tirn is fitted to'eperate m a groove
214 formed 11 a bracket 215 rigidly secured
~ to the turret, the slot 214 extending radialy

of the axis of the turret: As the cam 204

rotates, it will ‘turn’ the lever 207 about 1ts
axis. and by means of the cross head ana the

- . . Y3 = ';'_-_"5'-' -
operating block just ¢ ed: )
in the oroove 214, it' will serve to swing the

carrier through'an arc-sufficient to feed the

tools to the. depth of the:teeth and to retract

blaunk oecurring while the tools are retract-.
od.” In order to facililate the adjustment

“inge deviee, the deviece shown in the present.
“instance embodying 'a pmion 219° arranged. -
“to-coiperate: with'a conc entric gear: segment
<1916 formed on'a part of the turret as shown.-
i Fig. 50 tlie pinion being: provided with 2
0 ghaft 217 -a dapted to. receive: a.crank.

of ‘the tool supporis:zo.ihat the tools will |
operate in a plane corvesponding to the dil-
“ferent angles of the-gears fo be. generated,

it is preferable to provide a suitable adjust-

) TR L i

s wrenich: to enable it- 1o sbeveadily - turned:

-
P T
I“ I.I.5.5
AR .
.

after the lodking belts:218 have been: loos:,

- ened, the T-shaped:portions ortheads of these
“locking bolts codperatingsivith:the “F-shaped:

o giot 219 formted in-the periphery;of the.tur-

- ret] ‘and serving toideck thesbracket, 21H 11
“figed ‘relation: to the tiruetdand: as this |
bracket  remains in fxed relation yyith . the +

Jever 207y by rveason. ofsitsconpecfion there-:
~with throtigh the bldek 9131t | will, be, ob- | justed by means oLt} _. |
- vious thatsthe turret:awill he:sh ifted hile . which' serves to. shift' ' the “position -of the
this bracket remains stationary, and. aiter |

- = dar -

lescribed, eperating:

or,

-

‘them to clear the teeth, indexing of. the | _ 0lanik @ 1S UTITHLY: 10GRE
1 turn- with the:shaft 23 by means of the bolt
.30 and the tightening meniber

| DNy fctatt i
the ‘bracket 215, Serving {0 ‘lold the ..

ol

1

I

with.a erank’ 288 having & pin’connecting 1t .

to the.rod 80, sothat. encein:each revolu-

: 80
tion of the shaft 195, when the cam: 204 18

in such a position .that:the tools are fully -

retracted from the blank;.and:the.cam 193
will be in a position to support:the.arm! 17

in the central position;:as shéown in;Fig. 6,

the.rod 80 will be operated 1o set the index-

ing mechanism -into operation.to. rotate the

&

“Blank until the next tool.is hrought mnte op-
erative posttion velative to the'tools. 1. .+

- (peration of the machine—¥1ig.. 29 rep-

~resents a layout of the feed cam 204 begin-

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

L -

‘into the blank to the full depth of thé tooth

and_held mm this: position, “11113 1th§ . Zen-
“erafiny moveimnents . are

and the gear blank to.form.the curves omn

the teeth thereof on. the.rolling principle,

the retracting movement. of the  tools’ suc-

+the tools

ceeding the generating. movement, and after

-

have been fully retracted, the in-

.

~dexing devices are set.inte operation to auto-

‘matically bring.the next tooth:into a:posi-

‘shift the gear support 4 to bring the ,
where thé apex of its

the turret. The too

after loosening
8 and 9), and the

-
-
T
.
L

o
T
b

tion to be operated upon, by the tool
. cycle of operations above outlined being per-
formed during the formation of each gear

o L] 2 1

P I

tools, the

1
+
=

tooth. 'The gear blank @ is firmly locked to

nember 31 as shown
in Fig., 13, and the screw 17 is ‘operated . {o
ng the:gear

blank into a position

- 1

proper codperative pelation With the blank
the bolts” 218 (see ‘Figs. b,

L

216 o

.
e

of rotation. the block 218 Gobperatmg

r

n
=< .

T

lntter stationary relatively €o the tool feed:

;h.ﬂ:i-ﬁ- .JHT?I

.ing_devices; and the rangé ot movethent of
the tools is adjusted by means of the clamp-

k
R -

------

ing bolt 111 (Fig. 2)Which' coptrols the
Tongitudinal “adjustment of “each’ rack bar

N

N TSGR N 7. 117 % SR R TIe SR FENERE P ¥
105,. while the throw of the téolsmay:be.ad-

‘usted by means of the screw 156. (Fig. 3),

crenk pin 158 radiallyofi'thecrank -and

DR S A N (T AL .
Is may be broiight 'into.

85

90

95
100
105

110

cone is coincident, with the vertical ‘axis of

115

 and 9), and then turning the shaft 217,
the .pinion 215 dodperating with the raek

the turret éerm‘ng%"_to_-rbffate’*‘thé‘-_fl_‘a.t'ter, 3
T E gl ey DRSS R AN L SRS SR SRR
until:the tools are brouglt into the'proper

120
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tion of the screw 190 (F

which serves to operate the shaft 107 car 1y -

g the pmion 106, the latter cojperating
_Wlth the racks on the tool holder.
of the tools and the blank during the gen-

The travel

erating movements may be \'ﬂlﬁ'l@d by opera-
. 6), as this serves

- to shift the crank pin 177 of the arm 175

1¢
15
20

25

45

60

65

(see Fig. 2),

radially relatively 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 pr oportmns of the change gears 40'
41, 42 and 43 and which are interposedbe- |
tween the worm shaft carrying the worm 25,

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
turning the’ shaft carrying -the worm 25,
as the latter coGperates directly with the
wornt wheel 24, and this wheel serves to ro-
tate the gear blank 1"elatwe1y to the sleeve

31 (see Fig. 13.)

The maimn drwmg shaft 7 Operates wn-

'tmuouqu and it drives through the gearing

“shown, the
zontal shaft 149 (Fig. 4), the pinions 11""_-

vortical shaft 152 and the hori-

and 148 between the latter fshaft and the in-

‘termediate shaft 146, and the pinion 145 on

the l‘lttE,l‘ serving to rotate the ring gear 144
(Fig. '3). the latter cobperating with the
oeqr 148 on the crank shaft 141 serves to

'Gper'ate the crank thereon imparting a re-
~ciprocating movement to the rack 110, and
the latter cotperating with pinion. 109° on

the shaft 107 ‘(see Kig. 4), causes rotation

-_qliormtelv in opposite directions of the
40

pinion 106, and the latter codperating with
the racks.105 on the respective tool hcrldu's

cated %mmltqneouslv ind 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 guides, and it s 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, b.:d, undm‘ normal COIldltl()nS
the parts will occupy the positions shown 1n

Fig. 23, the bolt 45 cooperatmo' with the
prevent

notch 45* in ‘the stop wheel 39 to-
rotation of the shaft 35, and thus lock the

oear blank from ].'Ot‘ltlml while the bolt 57
will ocupy such a p051t1011 that the detent 53

thereon will rest clear of the wheel 38,
~ mitting free rotation of the 'latter.
" feed cam 204 and the cam 193 which imparts |
the ofeneratmtr movements to the tools and

pers-

{see Fig. 27), and.

' The.

causes the hher to be re01pr0- |

turn -bemfr ‘connected to the 1*}31;1 sh

ment of the lever will be
bracket 215, which _l.s loelmd to the tnrret.
the movement being 'in a direction to fesd
the tools into the blaunk to the full depth of
the tool.

—
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.therehv vary the {ravel of the ruL 110 "(rmr blank, are duven camtmnm;-ﬂ fream

the shaft 19) and the latter in tirn 1s oper-
ated by t he worm wheel 200 thercon co-
operating with the woim 201, the .ultter in
ait 7

{see
J_-"

by means 01: the gears ‘) }9 and. ‘i’i}d

Figs. 8, 10 and 11)

“After the gear blcmk ‘has been properiv

70

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

At this point the feeding move-
ment ceases and the cam 193 will be in a
position to operate the arm 179 leuut 11%
center 191, swinging it fivst upwardly from
the central position shown in Fig. 6 until the
tools have cleared the tooth.on the blank,

‘thence downwardly to a corr prfmdnm NOSI-
tion, and finally returning it to the central

p051t10n as.shown in Fig. b a concentric por-
tion of the cam 193 serving to wmmit the

arm in this position at all times except dur-
‘ing the generating ‘movement.
mental arm 168 swings about the axis of

Ilhir

E"{)-—-

the gear blank, as prevmufslv 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 11}’2.
a corresponding swinging nmwment 1S 1~
parted to the tool ouides, the latter SWINYNY

-85

~
FAy
-

3G

20

100

103

i a given plane ‘about their common mr-, :

98, and as the pitch surfaces of the gear
teeth on the sectors 162 and 171 corresp(md

to the pitch surface of an 1maginary crown

gear having a center coincident with that
of the tool guides, and as the pitch surfaces
of the ohanﬂe gear 171 has a pitch cone cor-
responding to “that of the gear to be gen-
erated, a umform speed of movément is
imparted between the pitch surface of the
oear 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 awav the metal on
lines. or curves on the prmmple of a crown
gear rolling on the

by the proximate working faces of the tools

untouched between these opposite faf,es of the

‘tools after the feeding and generating move-
‘ments have been performed '

After the arm 179 has returned to its cen-
tral position as shown in Fig. 6, that is to
say, after the completion of the generating

pitch surface of the geatr
blank. the metal of the blank being removed

113

and ‘the ‘tooth being deﬁned by the metal

food
o
o

130
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movemem and after the +oolf-; have been re-"1 wapéd by the locking bolt or stop, so that the -

tracted . the projection 219 will engage the

- pawl 920 on the shaft: 221, causing opera-.

tion’ of “thie cgank* 993+ whmh has:a connec
5 Lion’ with ‘the 1¥od"80," and ‘as the latten:

‘o Impart & Leckmw movement to: the shaft
76 and the latter’ thrmwh the cain’ or crank |

"-fl-f.f..

75 thereon) will 1ift the arm 74 (ee Fig. 19); |
16 and ag the latter is-lifted it will engage the -
‘bolt 57 as the latter‘is elevated, and before:

‘the detent 53 thereon engages the stop wheel

38, the leyer 59 codperating with the bolt 43,
W 111 serve

15 operating notch 45* i the stop wheel 39, suf-

engage the bevel” in' this bolt to throw 1t

downwardly in poslhon to the spring- 63."|
This . will release the stop ‘wheel 39 and a

20 mement htex: Wl],l cause the. 1ea1‘ plmectmﬂ

b5 «on, the detent 53 to engage one of the
pro]ectmns on.the st()p wheel 38, the impetus
of-the latter (.,[a, USINg the latch te tilt on its’
]i)m]ectmn %

axis. b8, earrying the forward:
25 thereon into engagenient with the next adj ja-

- cent.tooth on the ‘htﬂl) wheel, and at the same’
“time.the fingers. 56 will I‘PSt 1 engagenient:
therewith. The 0991‘3&{)11 just descrtbed n- |
locks the shaft 35 and locks the shaft 34, the
0 bevel gear. G4.on. the laﬁ;el belng held, in

- fixed relation while. the puiions 66 cooperat-

ing'theréwith.are: given a planetary move-

“ment: from the. contmuously rotating casing

70, and- as: the bevel gear 65 on the sha,:tt 3.}

35 at ‘thlS time. 1s- free 10 rotate, these pinions

saowilleanse ope.mtmn of the shaft 85, and

through:ithechange. _gears, rovement will

be- lmp‘lrted to .the, worm 25 and its codp-
erating worm wheel 24. - The mdemn g mech- -
40 anism, as. prenouslv stated, 1§ ﬁ*{ed to an
S arm: ‘3’2 on:the. sleeve; 21, the latter being
connected by tlie seﬂ'mental arm 163 avith ﬂl{’f .
work: supports.: qnd while the Wm‘m wheel
24 and 1ts:copperating worm 25 normaliy
45 form a lock::for, -vetaining the gear blank,:|

1‘0tatable with: the shaft. ‘5’3 and the qleev

21, in" fixed: relation. dm‘mg the generating
movement&, opemtmu of this worm w heeL
and’operating: wornw 1l serve to.alter the
50 relation between the gear Dlank aLd thesleeve
191 'which'is’ conneuted to-swing,with the tool
‘guides, and in this.way- the ‘nl;ml{ is indexed,

the teeth on the!blank being bronght into
. operatwe %)o‘sltmn relatively to.the tootq after

85 the compie

““7 thereon. -The notch 43*in the stop. wheel 39

when it returns toa: pmitlon opposite to the

‘bolt 45, ‘will
‘ther ewﬁh under the-action of the spring ()3

Ll;:"']

.80 750 that operation of the. Stop W heel \1111 b?;
o mterrupted 4t the moment the tooth 1s prop-;
erl “céntéredor indexed;and the projection

59 on’ the: st@p ‘wheeli engagmg the spring- |
preqsed lever 47 servesitorefard the speed of ||
B 65 thlS stoP wheel befar{, the nﬂtch therem 18. en- |

AR .*.--r
- t :i . L :' . _|" ‘ E;

“to retract’ the latter from its uJ-!

‘tably centering 2
pair of tool ﬁmdes mounted to swing about a

tion of:-the cyele. of operatiopns

permit: the latter: to. engage

| gears, tlle L{Jlﬂbﬂ'l tion with
| ed on 2 ‘veitmal AXis, and a tor)l cuide mount-
‘ed on ‘a hmm@n‘ml AX1S On-. the turret, aml’_
catrying ai ‘operating tool, of a
‘mtatablv centering: a, 0={:¢,11‘ blank, an arm

almel 1S mmummd m&

he bolt

ﬂll’S 10{:1111*19 bolt
-_opemies tolock. ‘me stop wnbe
s 157wl be. 51111111“"*1}1&011511! lttl‘acted b‘gf means =

5| .0f the | lever, 5 conp ecting these bolfs, the bolt

| 70
IE(’lpl‘O((dtBﬂ the' Fearg 77 and T8 will ‘st 1w*~ .

[T drawings ﬂl"‘ Prmectmn 51 of the detent
?_01]‘{‘ O'E enﬂa &Bl‘?f’*f .'*.i h ]t&; Cr‘}t)])el ﬂflll“ ],10_:_&?.;‘

jection on, the. sima W 1&91 38, the hns_r;els 50

of the deteni SerVING As mlmvm

fions of the 111(19 111@(,11{1111-3111 as the wheel 3
is free to revelve and the stop wheel
locked so tlmt ﬂ;ﬁ gear bl‘mk 1s held 1in ﬁxed

1 relation to the nner ating tools durmn h"{*d
ficlently to permit the wall’ of the notch. to |

"nG and generailng mwmnenrs

T claml ERIth uweptmn
1. Ina bevei gear: gene

to enable
the spring 63 to pe*ffm m this operation un-
assisted,

75
“This completes the ¢yele of Upm a-

‘”ii%"

&0

rating ma ¢hi ine,”

the (,ombmfitmn Vlt}l i %miflble Suppmt for-

the oear Blank,.

of a pair of tool guides
mounted to swmu

about a common axis aind

having Operatnw molq thereon adapted to
cooperate with the blank to form the teeth
thereon, a gear segment carried with the tool
| :ﬂllldP
of the gear segment and ahe onides to corve-
‘spond to the puch cone of the gear to be
formed, a bevel gear segment opemtwelv
connected to the oear blank to turn therewith
and coOperating Wlﬂl the gear qegment con-
‘nected to the tool guides, mld bevel gear seg-
“ment having a pltch cone cmrebponduw to
that of the gear to be formed, and suitable
means for imparting swinging movements {o

the blank *md tool 0111des qbout the11 respec-
'.-twe axes. :

‘devices. ior effecting the adjustment

9. In a bevel g%m‘ gener atmﬂ madm‘le, the

85

90

100

combination with a su 1t.:1ble support for rota-

~gear blank on its axis, of a

common -axis, and. having tools . moun‘ced

thereon adnpmd to coopemte with the gear
 blank, a- brqchgt donneeting said ﬂmdeg for
lm:lunu them in fixed: auﬂulal 1(,]{1’[1011 A

crown gear- segiment carr wd by <aaid bracket,

"“c*lewces for eﬁectmﬂ' the adjustment of the
gear segment: and the ounides to ‘correspond

to the’ pltch cone of the, gear to be formed:
an . arm’ onemtwelv- ummected to the 0{111

“blank., & bevel. gear segment. thereon h.wmu
o pitchcone cory E’:prIldll’lﬂ to that of the
vear to be generated and cobperating with
,-" the crown gear segment, devices for eﬁectmﬂ
the ad]ustmult of the bevel gear segment on
‘the arni in order to- I}tlmlt 1t to coopemte
with the érown gear segment and means for
| 'S‘ﬁ*]ﬂgmg the gear bl ..ml and tool guulec. on

thelr resp ctwa axes.

oenel atmﬂ b’é‘ifiel
wur 1‘et mmmt-

m*uhnw 1’01"

3. In

~;upp01t fov

fz-peratweh LOQ“IE‘\,ted ’(o the s;;enr blmh Lmd
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~ gears, the combination

40

45

50

00

80

65

10

ment and the tool guide
the pitch cone of the gear

‘to the concentric portion of

rotatably centering

“groove on the said arm

mounted 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-

to be formed; an
interchangeable bevel gedr segment attached

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 permit the bevel gear
segment to’ correspend. with the adjusted
pogition of
means Tor swinging said arm on its axis for
generating the curves of the gear teeth.

© 4. In a machme

ed on a horizontal axis on the.turret and
carrying an operating tool, ¢

ing a gear blank, an armn
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
atively connected to the tool guide,
for effecting the
ment and the tool guide to correspond with
the pitch cone of the gear to be formed;
moans for interchangeably securing bevel

gear segments on the concentric portion of

said arm having pitch cones corresponding
to those of the gears to be oenerated and de-
vices permitting the positioning of the bevel

oear segment on the arm in order to permit

the bevel gear segment to codperate with the-

gear segment.
5 In a machine for

craars, the combination with a turret mount-

‘od on a vertical axis, a tool guide mounted
on 2 horizontal axis on the turret, and a suit- |

able support for rotatably centering a. gear
hlank on its axis, of an arm operatively con-
nected to the gear
swing about the axis of the latter, a por-
tion of said arm being formed concentrically
with the axis of the turret, a gear segment
operatively connected to the tool gnide, de-

vices for effecting the adjustment of the gear
the tocl guide to correspond

segment and
with the pitch cone of the gear to be formed
5 bevel gear cofiperating therewith having a
pitch cone corresponding to that of the gear
to be generated, and a codperating rib and
. and bevel gear seg-
ment for interchangeably locking them.

3. Tn a machine for generating bevel gears,
the combination with a turret adjustable on
a vertical ax1s, 3
on a horizontal axis, and a suitable support
for centering a gear blank on 1ts axis, of an

arm operatively connected to the gear blank
«nd mounted to swing about the axis there-

[
- or. .
. -
. A -
L] '

to correspond with |

said arm and’

the gear segment and operatihg

for generating  bevel
_ with a turret mount-
. od on a vertical axis, and a tool guide mount-

of a support for :
segment operatively

segment oper-
devices and b ¥
adjustment of the gear seg- with that of the gearto ‘be generatec |
" ~ 8. In a machine for generating bevel oears,
‘the combination with a suitable support for

generating bevel

to the blank, _ _ .
“generating movements of the tool and gear
pivated operating arm, a.

blank and mounted to

~the combination with a Ded,
guide thereon carrying an

_ support for reo
a tool euide mounted thereon

| a. bracket fixed to the

850,766

of; & portion of said arm being provided

with a groove concentric with the axig of
the turret, a bevel  gear segment-having. 2
pitch

gear to be generated and having a rib adapt-

L

od to cooperate with the groove of said arm.

means for detachably “gecuring said bével

pear segment to said arm, a ‘gear Segment

operatively connected to-the tool guide.and
coti][:)é'rating with the bevel gear segment on
said arm, and devices for effecting'the ad-
justient of the gear segment -and the tool
cuide to correspond with the pitch cone
the gear to be ormed. - - .

7. 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 about an axis at

riﬁght' 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

ment and having a pitch cone 'corres%')tmdin o

s v -
.

rotatably centering a gear blank on 1ts axis, "

AL U the blankjsuppbrt“tt)-tu-rn
with the latter, meshing with the gear seg-

cone corresponding with that of the

ST

;{'.lj_'_' 1‘

30

90

“a -rotatable turret adjustable to. accommo--

date gears huving. pitch. cones of different

“angles, and' a too] guide pivotally mounted
on the turret and carrying an operating tool,

+

connected to the gear
swing about ;the -axis

of an arm -Gpemtifely
blank and mounted to
thereof, devices

- -

speed of movement between the

ally feeding and vetractitig the tool relatively
and means for effecting the
blank embodying & operating arn
rotary cam -cobperating with said arm to
hold the latter m a

g1de

b

the cam-operated arm and the ArIil connec

ed to the gear blank. = AU
9. In a iachine for generating bevel gears,

, a pivoted tool

mechanism for operating the-tool,

Fi

tatably centering a gear blanlk

oh its axis, and codperating gears

between the tool guide and gear blank for

insuring equal speed of movement of the tool
, of
bed having a cam-

aiid the pitch surface of the gear Dblank,

er arranged between the said
“arm and’ the tool guide for 1nsuring equal
. . Det tool and the -
pitch surface of the gear blank during the
generating movements, means for periodic-

_ central ‘position: during
‘the feeding and retracting movements of the
tool and to periodically swing it to. each
the central position amd return it
thereto, and an o erative connection between .

g
120

operating. tool,.
a. suitable.

arranged

105

110

125 -
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‘aper: 1ting shaft journaled

950,766

therem,
said. shatft hwmg an operative connection
with tha tool guide and the gear blank for

SWInging them on +he*“*?‘ememr*“ XS, and-;

a de"’LfICL 10T lar*Lmtr and: unh:mlmafm,..n. £am

tool opex uum mechanismlii

I-‘rt '1 "":*
e § 71

10, In a¢ ~fachinie  for -genetsa tuw bevd
- gears, the combination:with a lf}e‘:,‘eﬁ a tool |

07381 ?‘f-*"__

tha

Laz™,

frmde pwoted thereon carrying

ing tool, a - suitable support For. rotatably
euter rw 4 oiar
arranged ‘to: t I
operatwe (*(mnectlonb between the sdme arm

1.1 -
ULE‘LHL

and the tool.guide for swinging  the latter |
and’ the ‘gear i}]anlx on thelr re spectwe a*{ei_.
to é,enemtu the curves of the gear teeth, o¥

means for eifecting the generating move-

on its axis, an AT
with: the gear blank and:

a cam on'|

Cand its” O}Qﬂratuw Sh‘lit mhtmlled byfﬂml-;l

- ments of the tool and gear bldnk emuouymb_

ait arni mvete&
operative connection with-the arm first men

tioned, a ibracket -fixed to the bed, a ecam
Shﬂ.lt journaled Tereln, and & su:ttable CAIn

~on said shaft cooptﬂm,mg with said arm to

e

hold~it normally in-a central position, to |

peuadlmllv swing it aliernately in opposite
directions: from' the: central pusition and re-

tm'n it to the latter: position. -

30

40
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50
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ony; the bed and having an_"

‘2 machine - for r*eneratmcr bevel |

gears, the: cmnenmtmn with a bed, a tutret
pwotecs ona -vertical axis thereon a tool
stiide nrounted-on a: horuental ax1s on the

mnet fa suitable suppm'tf' for rotatably cen-

l.\-

termm sgear: blank on its axis, an arm
mounted to .m*um avith the gear. blanh qnd
about: the. axis {}f the 1.1tter and devices |
opemtwely connecting the said arm and the
tool guide at dlﬁerent angular. positions. ot
the tmre’r abont ‘its-

form swinging. 11101*@111ent ‘of th{, FEAr 1‘“““5

{ZI..I_ P A LS A

and tool G'mde on their 1esneuwe axes, of -

‘means for feeding the tools and 1mpartmo‘

AX1S: For insuring uni-

oenerafing nmvements to the latter and the

oear blanlk embodying a bracket secured to
the bed, a cam shaft journaled therein and
nmmﬂ "feed and genemtmﬂ' cams thezeon
and devices opemted oy said cams and con-

nected respectively to the turret and said

ari.

12. Tn a bevel cear forming machme the
combination with a bed, a saitable q*Us.ppoa:t
for the gear blank, and a turret pivoted on

the bed and ang uhmy adjustable to accom-

modate gears ha' ving piteh cones of different |
angles, a tool ﬂ'mﬂe 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 cam mounted on
a relatively fixed part of the bed, turret
operating devices cooperating ther emth and
o device connecting said devices and the

thereon cnopemhn@ with the rack on the

turret embodying a braeket having a pinion.

_bed for turning the ‘rm ret thereon, and de- |

1
1

13

“yices coanemhnu with the turret f{}r locking 65,

the s:.znd hracket in fxed relation therveto.
15,10 o bevel gear formung

| inachine, the
| combzmﬂm w;‘i‘h 4 hed, a smtahie support

*0}:_’ the gear hlank; ..fmd *1 turpet pivoted on

il ved and: an@uiml’y adjustable Lo Bt sQm-
- modate gears having piteh cones of mf?m ent
ailr}j.t'bq 0

ol}el‘atmg tool. ahd 4
AXIS of the tur

centric with the

for feedmu and retracting the tool relatively
to the gear blank embodying o main oper-
journajed m ‘the l}m

atmg shaft
fixed at m]e side of the bed,

vack on the bed cen

cam shatt

‘journaled in. said bI acket and OPTLH tl‘H‘]V_

connected to the. main shaft, a cam on e

cam shaft, an arm pivoted on said bldt ket
| and havmw a projection codperating with

said cam, 2 bracket having means for lock-
ing it to the turret and omm tively con-
nected to said pivoted arm, and means ear:

ried by said bmckﬂt for ad]minw the tuuet '

velatively.thereto.,
14, In a gear {,uf‘tnm machine, the combi-
nation with a suitable mel suide. and a sup-
port for rotatably centering a gear blauk in
cobperative relation with the tool, of mdex-
ing mechanism embodying a pair of stop

.wheels, one of the latter 'bemﬂ' operaiively

connected to the gear blank am‘* the other
notched and . normally Fmelv rev oluble, n
continuously 0pe1m11w driving device nor-
mally acting on the stop ‘wheels, ‘a stop for

i locking the wheel con nected to the oear

‘blank dumnﬁ the. cutiing operation of thﬂ

‘tool, a stop for the. Gthe stop wheel, and

‘means for moving the last mentioned stop

into engagement with its stop wheel and the

other out of engagement w ith its stop wheel
ﬁfter each cutting operation of the tool.

15. In a gear cuttmﬂ machine, the combi-

nation Wlth a suitable toal gulde, and a SHI-
port for rotatably centermo* a cear blank i

coGperative relation with the tool of indexing

mechanism-embodying a p.;ur of stop wheels,
one of the latter being oper‘uu ely connected
to the gear blank and the other notched and

1101‘1113113? freely revoluble, a continuously op-

tool’ ﬂmde- onn ‘the turret for the

ret, of Ieans

Ti

)

a bracket-

s
) ¢

03

95

1090

110

erating. driving device vmrxmlhr acting on..

the st0p wheels, a stop for locking the whee:,:{:;_- L
VL1E

connected to the gear blank durmcr the cut-
ting operation of the tool, a rempmmtmv
belt, a detent pivoted thereon in the plane of

otation of the freely revoluble stop wheel

hm ing projections thereon arranged to co- -

operate with the notches thereon, and ful- :
vance of the pro-

crums on the detent in ad
1ect10na,, a device for simultaneously engag-
mg said detent and disengaging the stop
vela atively . to thelr leSpecflve stop  wheels,

and vice versa, and a spring normally ac! uw.'

to withdraw said detent ;md engage said
stop relatively to their respective stop wheels.
16, In 2 machine for generating bevel

140
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port, of a pivoted

said guide, means for rotating

-h‘ .

0.

cears, the combination with a snitable sup- .

port for rotatably centering a gear blank,
of & turret adjustable to accommodate gears
having different piich cones, a pair of piv-
sted. tool guides having reciprocatory tool
holders thereon, means for locking sald
onides in fixed angular relation, cooOperat-
ing ouiding portions concentrie with the
pivot of the tool guides and arranged be-
iwoen the latter and the turret for msuring
operation of the fools 1n a given plane, and

devices for imparting generating movements

t6 the tool guides and the gear blank on
their respective axes. o |

17. 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
mounted coincident with the

driving shaft
axis of the tool guide, a pinion on said shaft,
2 rack on the tool.holder cobperating with
said pinion, and means for rotating said
haft alternately in opposite directions, com-
prising a crank, a second rack connected to
iLe crank and a pinion with which this last
mentioned rack -meshes, connected to the
driving shait. . . S

3 In a machine of the class described,
the combination with a suitable work sup-

<hafi mounted coincident
in opposite directions, a pinion

having a T-slot therein,
the tool holder having

alternately
on said shaft, a rack
a2 sleeve carried by

one end arfanged to codperate with the rack,

tool guide having a tool |
Lolder mounted to reciprocate thereon, a
with the axis of
said shaft

‘mounted to reciprocate

- port for

tively. to the gear
chaft mounted coincident with the axis of

and a bolt fitting said sleeve having a nut

050,766

2t one end codperating with an end of the
Jleeve and having a head at the other end co-
operating with the slot 1n said rack.

19. Tn a machine of the class described,
the combination with a suitable work sup-
port, of a tool guide.having a tool holder
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

connected to said crank-pin and codperating

second rack bar

40

45

o0

with a second pinion for said shaift for ro--

tating the latter alternately in reverse di-
rections. | L -
90. Tn a machine. for generating bevel
gears, the combination with a suitable sup-
* rotatably centering a gear blank on
its axis, of a pivoted, tool ide having a
tool holder adapted to position a tool rela-
blank, a tool operating
the tool guide and operatively connected to
the tool holder thereon, ]

axis of the tool guide V1
crank, a rack connected to the crank-pin of

a pinion on said
“shaft. a crank shaft mounted parallel to the
and provided with a

55
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<aid crank and codperating with the pinion

on the tool operating s_haft, a gear on said
crank shaft, a cobperuving 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: s
' LawreNCE BICKFORD,
Frorence K. F'RANCEK.
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