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JAREs E. 

To all whom it may concern: , 
Beit known that I, JAMEs E. GLEAsoN, of 

Rochester, 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 same, reference being had to the accompanying drawings, forming a 
part of the specification, and to the reference 
numerals marked thereon. 

... My present invention relates to improve 
ments in machines for generating the curves 
or working faces of gear teeth on the prin 
ciples of evolution, 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 interchange 
able. devices may be readily applied to the 
machine which correspond to the angle of 
the pitch cone of the gear, and employing 
means for simultaneously operating the 
blank and the tools to generate the curves 
of the gear teeth thereon on the rolling prin 
ciple, and furthermore, to provide improved 
devices for indexing the gear blank and for 

30 

35 

effecting the various adjustments and move 
ments of the parts to carry the invention 
into effect, and to these and other ends, the 
invention consists 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 specification. 

In the drawings: Figure 1 is a plan view 
of a machine constructed in accordance with 
my present invention and adapted for gen 
eráting bevel gears. Fig. 2 is a vertical sec 

40 ition on the line 2-2 of Fig. 1 showing the 
tool guides and their coöperating parts on 

50 

55 

an enlarged scale. Fig. 3 represents a hori 
zontal section on the line 3-3. of Fig. 2. 
Fig. 4 represents a vertical section on the 
line 4-4 of Fig. 1. 
tion of a machine looking from the left in 

Fig. 5 is an end eleva 
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Fig. 11 represents a section on the line 
11-11 of Fig. 7 showing the actuating de 
yices for setting the indexing mechanism 
into operation. Fig. 12 is a sectional view 
On the line 12-12 of Fig. 10 showing the gan for operating the indexing, actuating. 
devices. Fig. 13 represents a longitudinal 
Section through the gear blank and its arbor, 
the indexing mechanism being shown de 
tached therefrom. Fig. 14 represents a ver 
tical section through the machine on the line 
14-14 of Fig. 7, Fig.15 is a detail view 
of one of the tool holders removed from its 
guide. Fig.16 is 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.16. 
Fig. 18 is a detail view of one of the friction 
devices for automatically swinging the tool 
clear of the work on the return stroke. Fig. 
19 is an end elevation of the machine looking 
from the right of Fig.1. Fig. 20 represents 
a vertical section on the line 20-20 of Fig. 80 1 showing the indexing devices. Fig.21 is 
a sectional view through the gears connect 
ing the indexing devices with their driving 
shaft. Fig. 22 represents a transverse sec 
tion of a portion of the machine on the line 85 
22-22 of Fig. 1. Fig. 23 represents a ver 
tical section through a portion of the index 
ing mechanism on the line 23-28 of Fig.1. 
Figs. 24 and 25 represent sections on the 
lines 24-24 and 25-25 respectively, of Fig. 90 
23 and showing the devices for controlling 
the operation of the index mechanism. Fig. 
26 is a view of the indexing mechanism in 
side elevation. Fig. 27 represents a section 
on the line 27-27 of Fig. 26, and Fig. 2S 95 
is a sectional view of a portion of the seg 
mental gear supporting arm, and one of the 
interchangeable gears showing means; for 
securing these parts in cooperative relation, 
and Fig. 29 represents a layout of the feed 100 
Ca 

on the line.9-9 of Fig. 7. Fi 
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Fig. 1. Fig. 6 represents a vertical section. , Similar reference numerals in the several 
on the line 6-6 of Fig. 1 showing the means 
for imparting the generating movements to 
the tool and gear blank. Fig. 7 represents 

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

provide a machine especially adapted for 105 
a horizontal section on the line 7-7 of Fig. generating the curves or; Working faces of 
6 showing the tool feeding devices. Fig. 8 
is a view of the devices for feeding and 

bevel gears having pitch cones of different 
angles, and it operates on the principle of a 

swinging the tool as viewed from the right of tooth of a crown gear cooperating with a 
Fig. 7. Fig. 9 represents a vertical section bevel gear having a pitch surface corre: ll.0 

  



0. 

15. 

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 same ye 
locity. The generating movements of the 
tools and gear blank are controlled and pro 
portioned in the present instance by a pair of 
coöperating gear membel's, one of the men 
bers being attached to the tool support and 
being in the form of a crown gear, and the 
other gear member being 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 
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of varying cone angles being adapted to be 
interchangeably fitted so that the machine 
may be set to generate gears having pitch 
cones of various angles. 
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 
rating mechanism for the tools whereby the 
strains 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 in 

proved means for effecting the generating 
movement of the tool and gear blank, and 
also embodies an improved indexing mech 
anism of the type shown and described in 
1907. . . . . . ; . . . 
The generating machine shown in the 

my Patent No. 842,455, dated January 29th, 

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 and adapted to support the 
operating tools and having horizontal Ways 
extending radially of the axis of the turret 
on which is adjustably. Supported 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 
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 shaft , the latter extending horizontally 
through the bed of the machine, and is jour 
naled in bearings S, 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 and having a key slot 
ted portion resting in a bearing 13 which is: 
carried on the gear Support 4 (see Fig.21). 
this bearing last described having a pinion 
14 rotatably journaled therein and having 

iing a sleeve 21 journaled therein, the latte 

bearings 26 and 27 on the bracket 2S, 
ling the indexing mechanism, so that the ' 
WOrland worn) wheel, when operated, serve 95, 
to Totate the shaft 23 relatively to the sleeve . . 
21, and under normal conditions they pro 
vide a positive lock for holding this shaft; 

dexing mechanism and the shaft, 23 swing 
isinnultaneously and in locked relation dur: 

950,766 

a key coöperating with the keyed 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 to 
is 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 cop 
erate with an adjusting screw 17, the latter 
being journaled in the bed at 18 and extend 
ing a sufficient distance to permit the appli 
cation of a handle or crank by means of 
which the screw hiay be turned to adjust the 
distance of the gear blank relatively to the 
operating tools, so that the machine may ac 
commodate geal's of various diameters. . . 
The gear blank support, is provided with 

a pair of bearing standards 19 and 20 hay 
being provided with a radial arm 22, whic 
Serves to Support the indexing mechanis; 
and within the sleeve is fitted a hollow shaft 
23 having a worm wheel 24 mounted to turn 
there with and coöperate with a worn 25 : 
(see Fig. 20), this worm being mounted 
the latter is fixed to the arra 22 for sup 

and sleeve in fixed relation. A tapered cen 
te: 29 is fitted into the end 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 31 serves to lock the gear 
blank firmly to the shaft 23, as shownlinost J 05. 
clearly in Fig. 13, the tightening rod ex- . . 
tending preferably through the shaft beyond. 
the Wor? wheel and provided with a nator 
similar portion: 32 adapted for the appli- ... 
cation of a wrench by means of which this 110. 
tightening rod may be rotated to lock and 
unlock, the 
33 of different lengths being interposed be 

gear blank, sleeves or washers 
tween this nut and the adjacent inut of the . . 

75 

80 

“. . . . 

shaft to permit, the insertion of centers of 15 
different sizes, the gear. blank being locked 
between this center and the bolt 30, and the 
tapered center is locked by. means of its 
tapered surfaces firmly to the shaft. 
: Indeaving linechanisi.-As will be he 

ing the generating movements of the 
blank and the tools during the formation&f 
the curves of each gear tooth, and the index. 
the shaft relatively to t 

- ". • . rein: 120 
after described, the sleeve 21 carrying the in 

ing of the blank is accomplished by rotating is 
- R sleeve. In the 

present instance the indexing mechanism is 
supported on the bracket 28, and the latter is, 13C 

  

  



950,766 
as previously stated, bolted to the radial sup 
porting arm 22 on the sleeve 21, and it en 
bodies means tripped automatically to set the 

0. 

5 

indexing devices into operation to bring the 
next tooth on the blank in operative position 
relatively to the tools, and to automaticaliy 
interrupt the operation of these devices with 
out undue shock, and to securely lock the 
gear blank during the operation of the tools. 
the recin. This mechanism in the present in 
stanice comprises, generally, a pair of axially 
alined shafts 34 and 35mounted, respec 
tively, in the bearings 36 and 37 carried by 
the bracket 2S, the shaft 34 carrying a 
notched stop wheel 38 and the shaft 35 car 
rying a stop wheel 39. The shaft 35 is adapt 
led to be connected by change gears of any 
well known form such as the gear 40 on the 

, shaft 35, the gear 41 on the shaft carrying 
the won 25, and intermediate gears such as 
4-2 and 43 carried on the arm 44 which are, 
adjustable radially of the shaft 35, these 
gears being of various relative sizes, pro 
portioned accordino to the number of teeth s 

to be formed on the gear to be generated. 
s r The worn 25 is normally locked from rota 

tion by means of a detent 45 mounted to 

30 

35 

50. 
pair of projections 54 and 55 thereon, one in 

(perate vertically in a guide 46 on the 
liracket 2S, and operation of the stop wheel 
39 is gradually arrested without shock by 
means of a latch 47 pivoted at 4S and hav 
ing an arn thereon arranged to coöperate 
with a spring-operated plunger 49, the lat 
ter being mounted in a casing 50 and pro 
vided with a helical spring 51 which nor 
mally operates to hold this latch in a posi 
tion shown in full lines in Fig. 24, and to co 
operate with a projection 52 on the stop 
wheel 39 and thereby lock the latter from 
retrograde movement. . and this projection 
engages this spring-operated latch moment 
before the bit 45 enters its coöperating 
otch 45 in the stop wheel, and the resist 

ance offered by this spring - operated latch 
serves to offer a vielding resistance to the 
turning movement of the stop wheel, the lat 
ter at this time being disconnected from the 
driving devices, as will presently appear. 

\}ointed in coöperative relation with the 
notched wheel 38 is a detent 53, having a 

advance of the other, and spaced at a dis 
tance not quite equal to the distance between 

55. - . . . is a dipted to engage the 

80 

gaging...projections 54 and 5. 

the notches on its coöperating stop wheel. 
and also having a pair of fingers 56 thereon 

stop wheel at each 
side of the projections thereon, these fingers 
being arranged in advance of the projections 
reviously described. This latch is pivotally 
mounted, on an operating: 
58, which is intermediate of the hotel en 

he bolt .57 
serves to uove this detent into coöperative 

bott. 57 at a point. 

relation with the stop willeel while the latter 
is operating in the direction indicated by , 45 from its coöperating notch 45 in the stop 

threaded on the proximate ends of the tw. 

the operation of the casing 70 will rotate the 

the arrow (Fig. 25), and the rear prege: 
tion 55 will first engage one of the proj 
tions on the stop wheel, and this will.cgias 
a tilting movement of the detent aborati 
pivot that will bring the forward prai 
tion 54 into engagement with the next ad 
cent tooth, the fingers 36 engaging the whee 
in advance of the projection 54, and in ti, 3. 
way rotation of the stop wheel 38 is inter 
rupted gradually, and without undue shock 
to the parts, and after the indexing nov':- 
ment of the blank has been completed, ris. 
traction of the bolt 57 will draw the deten: 
away from the stop wheel, the fingers 5{ief 
gaging the, wheel, and serving as fulcrums 
about which the detent pivots while the pro 
jection 54 is being disengaged from its co 
operating projection or notch on the wheel 
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 (50, and 
having a suitable connection with the two 
bolts, gear connections (61 and 62 being ein 
ployed for this purpose in the present in 
stance, and, a spring 63 normally operates oil 
the bolt 45 to move the latter into engage 
ment with its coöperating stop 45 of the 

R wheel 39, and through the connection 
59 between these bolts the bolt 57 will be nor 
mally held in retracted position with its de 
tent disengaged from the stop wheel 3S. 
The proximate ends of the shafts 34 and 

35 are provided with opposed bevel gear's 34 
and 65, and coöperating with these gears ai' 
a set of pinions 66, the latter being mounted 
on a gear frame, or spider 67 having a hub 
journaled on bearing sleeves 6S and 69 

80 

85 

90 

95 

00 

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 coöperating with this 
worm wheel and serving to impart a con 
tinuous rotary movement to the casing dur 
ing operation of the machine. Normally, 

O 

5 
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 3S 
for thereason that the stop wheel 39 is posi 
tively locked by the bolt or stop 45 at all 
times excepting during the indexing oper 
ation, and consequently the gel 65 on the 
corresponding shaft will be stationary and a 
planetary movement of the pinions, coiper 
hting with the gear 64 on the shaft. that is 
unlocked, will cause rotation of the latter at 
doubled speed. At the moment the index 
ing operation commences the shaft 35 is lin 
locked by reason of the retraction of the bolt 

20 
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wheel 39, and by means of the ever connec-. 
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4. 

tion 59, the bolt 57 will be simultaneously 
elevated to bring the detent 53 thereon into 
coöperative relation with the stop wheel 38 
to interrupt its operation, and this will re 
verse the conditions, previously 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 35 to 
effect the indexing of the gear blank. . 
The indexing mechanism is preferably set 

into operation automatically after the 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 inier end adapted to coöperate 

20 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 

25 
on an operating shaft 76 and having a keyed 
connection there with to insure operation of 
the can when this shaft is rotated, and to 
permit relative longitudinal movement be 

30 

tween the cam and the shaft when the gear 
support is shifted on the bed of the ma 
chine. This shaft is suitably mounted in the 
bed of the machine and provided with a gear 

coöperating with a similar gear 78 air 
ranged on a pivoted crank 79, the latter be 
ing provided with an operating rod 80 which 

40 

45 
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60. 

is adapted to be reciprocated by a suitably 
timed cam, that will be hereinafter de 
scribed, to automatically control the opera 
tion of the indexing mechanism. 
The worn 73 for operating the indexing 

mechanism is mounted on a shaft, 81, and 
the latter in turn is joirnaled in a bearing 
82 forming a part of the bracket 28, and this 
shaft is provided with a pinion S3 arranged 
to cošperate with a pinion 84 on a shaft. 85. 
the latter being journaled at one end in a 
bearing bracket S6 having a bearing portion 
St mounted to swing about the axis of the 
shaft S1. So that the angular relation of the 
shafts 81 and 85 may be altered without 
disturbing the coöperative relation of the 
gears connecting them. The lower end of 
the shaft 85 is journaled in a similar bearing 
bracket SS which is mounted to swing about 
the side shaft 11, and the shaft 35 is con 

950,766 

and the indexing. mechanism, although the 
Yorn shaft S1 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 

supported on the turret, as previously de 
85 

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 between these clutch members. 

Operating tools.-The operating tools are 
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 
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 accomplished at the 
expenditure of less power. 
ployed in the present instance are of a 
planer type and are mounted to reciprocate 
on a pair of tool guides 94 and 95, 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 from the 
turret, the sleeve being locked in position 

nected to the pinion 14 on the latter by 
means of a pinion 89 which is fixed thereto. 
In order to permit the indexing mechanism 
to swing about the shaft 23 as an axis dur 
ing the generating movement, the shaft 85 
is composed of two telescopic Sections that 
will permit lengthening and shortening of 
the shift and having a key 90 to provide a 
driving connection between them, and Such 

by means of the screws or bolts 100 coöper 
ating with the washer 101. The tool guides 
are provided with tool holders which are 
duplicates mounted in reverse arrangement, 
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 

90 

The tools em 

100 

05 

110 

15 

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 120 
formed in a rack bar 105, the rack bars of 
the two, tool holders, being arranged to co 

a connection will maintain an operative 
driving connection between the side shaft 

operate at opposite sides with an actuating 
pinion 106, mounted on an operating shaft 
107, journaled in the bearing sleeve 98 and 125 
having an operating pinion 109 on its outer 
end and provided with a coöperating rack 
110. Each rack bar is firmly locked to its 
corresponding tool holder by means of a 
headed bolt 111, the latter extending 130'. 



ago, 5g f 

through the guiding portion of the tool 

result is shown in Figs. 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 pivotally attached 

1 and as these ends are spread against these 

of the turret, a gear 143 being fixed to 
this crank shaft and meshing With a ring gear 144 journaled on a portion of the 
standard 99 as a center, and cooperating 

holder, and through the top plate 112 which beveled surfaces by means of the set screw is bolted to the guiding portion, and rests on 129, they will be forced against the upper 
the upper surface of the tool guide, an ad friction plates and will thus compress them 5 justable wedge plate. 113 being interposed against the friction rail. The friction, of to 
between this top plate and the guiding por-course, is present on both the feed and re 
tion of the tool holder in order to compen-turn strokes of the tools, and when the tool 
Safe for wear. The rack securing bolt .11 holder begins its feeding stroke, this fric 
2xtentisti rough a sleeve 114, the locking stion device will operate on the clapper.block 

to nut at the upper end of this bolt engaging to turn the tool about the pivot bolt. 117 and 75 
the upper end of the sleeve, while its lower thus bring it into operative position, and 
end clamps g the rack bar, serrations after the completion of the feed stroke, and being preferably provided on these parts at at the beginning of the return, stroke, this 
15 to insure apositive locking action that: friction device. serves, to turns the clapper 

15 will prevent shifting of the rack bar after block in a reverse direction and thus move 80 it has been adjusted. These rack. bars of the tool clear of the work, so that dulling of 
the respective tools are so set in relation to the tool is thereby prevented. is: 
the pinion that when the latter is rotated to The tool guides are adjustable, of course, 
the limit of its movement in each direction, to enable the tools to operate inpaths cor 

20 the tools will be in readiness to perform the responding to the root angle of the gear 85 
cutting operation on the tool moving from teeth. to be generated; the adjustment, of 
opposite sides and in opposite directions, course, occurring about the 'common axis so 
The guiding portion of each tool holder that the tools at all times will work toward 

has a portion 116 extending to the forward the apex of the gear blanks and in order to . 
25 face of the tool guide, and in close proximity facilitate the adjustment of these guides and 90 

to the plane of operation of the tools, and to lock them in adjusted: angular relation, a 
it is provided with a tool clamping bolt 317, screw 132 is attached to the inner side of 
having a yoked portion 118 extending into each tool guide, and these screws are con: 
a clapperblock 119 which is closely fitted nected by a turnbuckle'.133 which serves . 

30 to the under side of the guiding portion 102 as a rigid connecting device between the tool 95 
of the tool holder and the yoked portion guides, and also serves to shift these guides 
of this bolt serves to draw the jaws 120 into the desired angular relation. The ends together and clamp the operating tool 121. of the tool guides farthest separated are also 
A pivot bolt 117 serves as a center about fitted to a segmental connecting member 184, . 

35 which the clapper block turns, the latter and they are locked thereto by means of the 100 
being provided with a shoulder portion 122 bolts 135, while the narrow.ends of the too adapted to coöperate with an abutment 123 guides are connected by a similar segmental 
of the tool holder when the latter is oper-member 136 haying bolts 137 follocking 
ating in one direction to hold the tool in the tool guides in fixed relation. The Seg 40 cutting position, and being provided with mental member 136 is provided with a glid- 105 
a beveled portion 124 which permits a piv- ingrib. 138 arranged to coöperate. With a 
otal movement of the clapper block that concentrically-formed guide 189 which cont 
will enable the tool to clear the work on the stitutes a rigid portion of the turret, and returning or non-working stroke. In order the coöperative relation between this guide 

45 to avoid dulling of the tool, it is preferable and the member 136 Serves to instile Opera 110 
that this pivotal movement of the tool ition of the tools in a given plane. should be accomplished automatically other- The tool-operating devices shoyal in the 
wise than by the engagement of the tool present instance embody a calk 140 out 
with the work, as has been the practice here- led on a shaft 141, and the latter, in turn is 

50 tofore, and a device for accomplishing this journaled in bearings 142 formed or a part 115 

with this ring gear is a pillion 145 fixed 120 
to a shaft 146, the latter in turn being 
provided with a pinion 147 Which co, 
operates with a pinion 148 on the horizontal shaft 149, it tter being journaled in the 
turret and provided with a bevel gear 150 125 
meshing with a go . . . . . . . . . . . . " ng pinion or gear 

15 on the vertical shift 152; the latter being 

thereto by the pivot 127, this housing being 
fitted to reciprocate longitudinally on the 
friction rail as the tool is reciprocated. 
Within this housing are fitted friction plates 
12S adapted to bear ol) opposite sides of the 

60 friction rail 125 and a yielding pressure be: 
tween these friction plates. and the friction, 
rail is produced by means of a set Screw : y vict: i: it is 129 operating on a laterally-curved spring mounted on an 'axis clincident with the axis 
130 having its ends arranged to coöperate of the turret. . . . . . , 35 with beveled surfaces 131 of the housing, The crank 140 connects directly with the 130 
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rack 110, the latter being held in coöper 
ative relation with the pinion 109 by means 
of the housing 153 which is rotatable on the 
shaft 10, and in order to enable the throw 

5 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 
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this slot by means of an adjusting screw 156, 
and this crankpin is attached to the rack 110 
by means of the bearing sleeve 157 and the 
nut 158, continuouis rotation of the crank in 
one direction obviously continuing to turn 
the rack 107 alternately in 'reverse direc 
tions, and the pinion 106 coöperating 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 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-grooved 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 operative 
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 locking the rest 
in 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 coöperate with another 
gear sector having a pitch cone correspond 
ing in angle to the pitch cone of the gear to 
be generated, and being operatively coli 
nected to the gear blank. In 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 fitted over the sleeve 
21 which is concentric with the axis of the 
gear blank, as shown in Fig. 22, the sleeve 
21 having a key or rib 1.67 adapted to co 
operate with a corresponding key seat in 
the end of this arm and being split to enable 
it to be compressed and clamped rigidly on 
this sleeve by means of the E. 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 sh 
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holding this end of the segmental ari: 
against longitudinal movement on the 
sleeve 21. 
. From the above-description it. viii be un 
derstood that the arm 163 carrying the ap 
propriate gear sector 171 coöperating with 
the sector 162 forms an operative.connection 
between the gear blank and the operating 
tools that will serve when the artin 163 is 
swung on its axis to insure an equal notion: 
of the operating tools in their respective 
plane of operation, and the pitch surface 
of the gear blank so that these tools will 
the true principle, and in each instance the . . 
ear sector 171 will have its pitch surface 
orming a part of the pitch surface of the 

particular gear to be generated, or approxi 
mately so. These interchangeable gear sec &c. o tors may be fitted to the arun 163 in any de- is: 
sired manner, the tightening 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 
clamping bolt 174, the latter passing through 
apertures or sleeves in the arim 1433 aid re 
ing locked or secured by a nut or other sait 
able means. . . . . 
The generating movement is in parted it, 

the arm 163 in the present instance by a pit 

i 

man 175 pivotally attached at its 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 
in a radial slot I78, formed in a crank 17), 
an adjusting screw 190 being preferably en). 
ployed for shifting the position of this pil 
177, and thereby varying the travel of the 
segmental , arm, while the crank Swings 
through a fixed angle. This crank, is piv. 
oted to the bed at 191 and it is provided 
with a pin or projection i92 arranged to co 
operate with an actuating cam 193, the lat. 
ter being loosely fitted on a hub 194, and 
this hub being fixed to an operating shaft. 
195, the hub and cam being operatively con 
nected, under normal conditions, by means 
of a bolt 196 fitted to operate radially in : . . 
portion of the can and arranged to coisi. 
erate with a recess or notch 197 in the hal. 
a spring 198 serving to normally hold this 
pin in operative position to maintain the 
driving connection between the hub and can. 
and a spring-operated detent 199 in the can 
serving to hold the bolt 196 retracted, when: 
it is desirable for any purpose to disconee 
the generating mechanism from the remain 
der of the machine. The shaft 195 
worm wheel 200 fixed thereon, and the wor: 
201 coöperating with this wheel serves is 
drive the shaft, the worm, being provideo: 
with a gear 202, which in urn coöperate 

s 

generate the curve of the teeth according to 

... 

: 
  



parts remaining in this position while the 

10 

7, the cam 193 rotating continuously with 
the shaft 195 and having its periphery ap 
propriately laid out so as to 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 
tools are being fed toward and away from 
the gear blank. . . . . . . 

Tool feeding mechanism. The mechan ism for advancing and retracting the tools between the periods when the parts are: 
Swinging togenerate the curve of the gear. 
teeth, is preferably operated from the shaft, 

15 195 also, and this mechanism in the present instance embodies a cam 204 fixed to rotate, 
with the shaft and provided with a cara. 
groove. 205 adapted to coöperate with a 

20 

30 

roller or projection. 206 on the lever 20, the latter being pivoted on the bearing X. 

bracket 208 arranged on a relatively fixed 
part of the bed, and provided with a radial 
groove or slot 209 adapted to receive a cross 
head 210, an adjusting screw 211 being pref erably provided for adjusting the position 
of the cross head in the slot 209, that is to. 
Say, in a direction radially of the axis of 
movement of the ever, and this cross, head is provided with a pivot:212 having a block 
213 pivotally mounted: thereon, and this 
block in turn is fitted to operate in a groove 
214 formed in a bracket 215 rigidly secured 
to the turret, the slot 214 extending radially 
of the axis of the turret. As the can, 264 

35 

45 
'ferent angles of the g 

rotates, it will turn the ever 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 arc-sufficient to feed the 
tools to the depth of the teeth and to retract 
them to clear the teeth, indexing of the 
blank occurring while the tools are retract 
ed. In order to i 

3. 

of the tool supports 
operate in a piane co: 

ilitate the adjustment 
(nding to the dif 
3 to be generated, 

it is preferable to provide a suitable adjust 
ing device, the device shown in the present 
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ened, the T-shaped portions or: 

ret, and serving to 
fixed relation to the 

with through the block 
a vious that the turr 

instance embodying a pinion 215" arranged 
0 to cooperate with a concentric gear segment, 

216 formed on a part of the turret as shown 
in Fig. 5, the pinion being ovided with a 
shaft 217 adapted to receive a crank of 
wrench to enable it to be readily turned. 
after the locking bolts: 218 have been loos. 

eads of these 
locking bolts coöperating with the T-shap 
siot 219 formed in the peri 

bracket remainsii in best }'ela 
level 207" by reason: 

shifted whi 
this bracket remains stationary, and after 

so flat, the tools will 

which serves to shift the 

| the turret has been brought to the proper position, the parts say he iocked together 
by means of the oits 218, so that the 'ad 
istinent is "effected without disturbing the 
adjustment of the too; feeding devices - 7o 
The rod 80 which serves to controit the indexing mecharism is operated it the pre 

&nt, instance by aeans part whicl:tirns 
with the shaft 1.95, this part embodying a 
projection 219 fixed in the hub of the wornia 75 
wheel 200; and arranged to trip the pawl 
220, the latter being mounted on a shaft: 221 
journaled in the bearing 222 and provided 
with a crank 228 having a pin connecting it 
to the rod. 80, so that, once in each revolu- 80 
tion of the shaft 195, when the cam: 204 is . 
in such a position that the tools are fully 
iretracted from the biank; and the eam, 193 
will be in a position to support, the arm: 179 
is the central position, as shown in Fig. 6, 
the rod 80' will be operated to set the index 
inginechanism into operation, to rotate the 

85 

blank until the next tool is brought into op 
erative position relative to the tools. . . . . Operation of the machine.--Fig.29 rep 
resents a layout of the feed cam 204 begin 
ning at the point where the tools are fed 
into the blank to the full depth of the tooth 
aid held in this position, while the gen 
erating movements are imparted to the tools 95 
and the gear blank to form the curve the teeth thereof on the rolling principle, 
the retracting movement of the tools suc 
ceeding the generating movement, and after 
the tools have been fully retracted, r 
dexing devices are set into operation 
matically bring the next tooth into a 
tion to be operated upon by the tools, the 
cycle of operations above outlined being per- . 

... formed during the formation of each gear 105 
tooth. The gear blanka is firmly locked to - 
turn with the shaft 23 by means of the bolt 
30 and the tightening member 31 as shown 
in Fig. 13, and the screw 17 is operated to . 
shift the gear support 4 to bring the gear 110 
blank into a position where the apex 
cone is coincident with the vertical axis of the turret. The tools, may be brought into proper coöperative relation with the blank 
after loosening the bolts 218 (see Figs." 5, 
8 and 9), and then turning the shaft 21, 

O oöperating with the raek 

90 

100 

115 
pinion 215 coöperat - - - - - - - 

16 on the turret serving to rotate the latter, . rebrought into the proper 
rotation, the block 213 coöperating 120 

ith the bracket 215 serving to hold the . 
latter stationary relatively to the tool feed 

devices, and the ringe of moveinent of ools is adjusted by means of the clamp 
g 111 (Fig. Which controls the longitidinal aidstment of each rack bar 

105, while the throw of the tools inaybe. ad 
by means of the screw 156 (Fig.3), 

- josition of the . 
Ethe crank and 30. 

jus 
crankpin 155 radially .6 
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thereby vary the travel of the rack 110 
which seives to operate the shaft 107 carry 
ing the pinion 106, the latter coöperating 
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 175 
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 proportions of the change gears 40. 
41, 42 and 43 and which are interposed be 
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 (see Fig. 27), and 
turning the shaft carrying the worm 25, 
as the latter coöperates directly with the 
worm wheel 24, and this wheel serves to ro 
tate the gear blank relatively to the sleeve 
31 (see Fig. 13.) 
The main driving shaft 7 operates con 

tinuously, and it drives through the gearing 
shown, the vertical shaft 152 and the hori. 
zontal shaft 149 (Fig. 4), the pinions 147 
and 148 between the latter shaft and the ill 
termediate shaft 146, and the pinion 145 on 
the latter serving to rotate the ring gear 144 
(Fig. 3), the latter coöperating with the 
gear 143 on the crank shaft 141 serves to 
operate the crank thereon imparting a re 
ciprocating movement to the rack 110, and 
the latter coöperating with pinion. 109 on 
the shaft 107 (see Fig. 4), causes rotation 
alternately in opposite directions of the 
pinion 106, and the latter coöperating with 
the racks. 105 on the respective tool holders 
(see Fig. 2), causes the latter to be recipro 
cated sinhultaneously and in opposite direc 
tions on their respective guides, and the an 
gular relation of the paths in which these 
tools operate, is adjusted by the turn buckle 
133 on these guides, 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 coöperating 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 ocupy such a position that the detent 53 

is, per 
mitting free rotation of the latter. The 
thereon will rest clear of the wheel 38, 

feed cam 204 and the cam 193 which imparts 

ing the generating movement. &- 
mental arm 163 Swings about the axis of 
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gear blank, are driven continuously froal 
the sluft 195, and the latter in tirin is oper 
ated by the worm wheel 200 thereon co 
operating with the won 201, the latter in 
turn being connected to the main shaft 
by means of the gears 202 and 203. (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 can 204, which 
operating on the projections or roilers 206 
and 206, will swing the ever 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 transmitter to the 
bracket 215, which is locked to the turret, 
the movement being in a direction to feed 
the tools into the blank to the full depth of 
the tool. At this point the feeding move 
ment ceases and the cam i93 will be in a 
position to operate the airn 179 about its 
center 191, swinging it first upwardly fron 
the central position shown in Fig. 6 antil 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 193 serving to support the 
arm in this position at all times except dur 

The seg 

the gear blank, as previously stated, and at 
the same speed therewith, the arm 175 form 
ing a connection between it aid the cam 
operated arm 179, and through the change 
gear 171 thereon and the gear sector 162, 
a corresponding swinging movement is in 
parted to the tool guides, the latter swinging 
in a given plane about their common axis 
98, and as the pitch surfaces of the gear 
teeth on the sectors 162 and 71 correspond 
to the pitch surface of an imaginary crown 
gear having a center coincident with that 
of the tool guides, and as 'the pitch 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 away the metal on 
lines, or curves on the principle of a crown 

7 

7 

8. 

85 

30 

1.03 

gear rolling on the pitch surface of the gear 
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 oppositefaces of the 
tools after the feeding and generating move 
ments have been performed. 

After the arm. 79 has returned to its cen 
tral position as shown in Fig. 6, that is to 
say, after the completion of the generating 

2 s 
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movement and after the tools have been re-fgaged by the locking bolt or stop, so that the 
tracted the projection 219 will engage the 
paw 220 on the shaft: 221 causing 5 
tion of the crank 223 which has;a 

5 tion with thered 80, and as 
reciprocited the geal 77: an 
to imp rocking movement to the shaft, 
9 and the latter through the cam or crank, 
75 thereoni,w 

1 - - 

bolt 57 as the latter is elevated, and before: 
the detent 53 thereon engages the stop wheel 
38, the lever 59 coöperating with the bolt 45, 
will serve to retract the latter from its co 
operating notch 45 in the stop wheel 89, shf 
ficiently to permit the wall of the notch... to 
engage the bevel in this bolt to throw it 
downwardly in position to the spring 63. 
This will release the stop wheel39 and a 
moment later will cause the rear projection 
55 on the detent. 53 to engage one of the 
projections on the stop wheel 38, the impetus 
of the latter causing the latch to tilt on its 
axis, 58, carrying the forward 
thereon into engagement with R next adja 
cent tooth on the stop wheel, and at the same 
time the fingers. 56 will 
therewith. The operation just described in 

20 

25 

30 bevel gear: 64, on the latter being heid, in 
fixed relation while the pinions 66 cooperat 
ing there with are given a planetary nove 
ment from the continuously rotating casing 
70, and as the beyel gear 65 on the shaft 35 
at this time is free to rotate, these pinions 

$$. will, cause operation of the shaft 35, and 
through the change gears, movement, will 
be imparted to the worn 25 and its coöp 
erating worm wheel24. The indexing mech 
anism, as previously. Stated, is fixed to an 40 

work supports and while the worm wheel 
24 and its coöperating Worn 25 norunally 

45 form a lock for retaining the gear balls, 
. rotatable with the shaft. 23, and the sleeve 

21, in fixed relation during the generating 
movements, operation of this worm wheel, 
and operating worm will serve to alter the 
relation between the gear blank and the sleeve 
21 which is connected to swing, with the tool 
guides, and in this way the blanki indexed, 
the teeth on the blank being. brought into operative position relatively to the tools after 

55 the completion of the cycle of operations 
thereon. The notch 45" in the stop, wheel39, 

- - - - - - - tea position opposite to the 
bolt .45, will permit, the latter to engage 
firewith under the action of the spring 63, 
S6that operatio 
(AE at the moment the tooth is prop-i 

intered or indexed, and the projection 
the stop-wheel engaging the Spring. 

pressed lever 47 serves to retard the speed of 
65 this stop wheel before the notch thereinisen- : 

; : , , , , ; ; ; ; 

520 

'opera-...} : 

of the les (15 

- e : " , . . . . . . -- . . jection on 

lift the arm 74 (see Fig. 19), 
and as the latter is lifted it will engage the 

arm. 22 on the sleeve, 21, the latter being | 
connected by the segmental arm i83 with the 

their respective axes. 
- '3. 

:of the stop,' wheel will be 
: ed on a verti 
edo 
irotatably cenfeling a gear 

shock is minimized, and as this locking boit 
wheel 39, the bolt 

y retracted by means 
these bolis, the bolt 

57-drawing 
out of eng: its cosperat 

heel38, the fingers 36 
sy 
the story 

70 
E of the detent ngro-: 

of the deterit serving as fulcrums to enable 
the spring 63 to perform this operation in 
assisted. This conpletes the cycle of opera 
tions of the index nieclanism is the wheel 3 
is free to revolve and the stop wheel 39 is 
locked so that the gear blank is held in fixed 
relation to the operating tools during feed 
ing and generating novements. . 

I claim as my invention: 
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1. In a bevel gear generating machine, 
the combination with a suitable support for 
the gear 5lank. of a pair of tool guides 
mounted to swing about a common axis and 
having operating tools thereon adapted to 

. . . . . coöperate with the blank to form the teeth 
projection 54. thereon, a gear segment carried with the tool 

guides, devices for effecting the adjustment 
- of the gear segment, and the guides to corre 

ili rest in engagement: spond to the pitch cone of the gear to be 
- formed, a bevel gear segment operatively 

locks: the shaft 35 andlocks the shaft 34, the connected to the gear blank to turn there with 
and coöperating with the gear Segment coll 
nected to the tool guides, said bevel gear seg 
ment having a pitch cone corresponding to 
that of the gear to be formed, and suitable means for imparting Swinging movements to 
the blank and tool guides about their l'espec 
tive axes. . . . . . . . . . . . . 

2. In a bevel gear generating machine, the 
combination with a suitable support for rota 
tably centering a gear blank on its axis, of a 
pair of tool guides mounted to swing about 
common axis, and having tools mounted 
thereon adapted to coöperate with the gear 
blank, a bracket connecting said guides for 
locking them in fixed angular relation a 
crown gear. segment carried by said bracket, 
devices for effecting the adjustment of the 
gear segment and the guides to correspond 
to the pitch cone of the gear to be formed: 
an' arm operatively, connected to the geill' 
blank. a bevel gear segment, thereon having 
a pitch come corresponding to that of the 
gear to be generated and coöperating with 

90 
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the crown gear segment, devices for effecting 
the adjustment of the bevel gear segment on 
the arii in order to permit it to coöperate 
with the crown gear segment and meals for swinging the gear blank and tool guides on 

generating bevel 
tiret mount 

a machine for 
gears, the combination. With a 

on a liorizontal axis on the turret, and . 
ying an operating tool, of a support for 

bank, an airn 
gear blank and operatively connected to the 

20 
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cal axis, and a tool guide nolint. 

3. 

  

  



5. 

0 

5 

io 
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; an 
interchangeable bevel gear 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 permit the bevel gear 
segment to correspond with the adjusted 
position of the gear 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 
gears, the combination with a turret mount 
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ed on a vertical axis, and a tool guide mount 
ed on a horizontal axis on the turret and 
carrying all 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 tirret, 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. . . . . . . . . . . . a rotatable turret adjustable to accommo 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 gear segment to coöperate with the 
gear segment. 

5. In a machine for generating bevel 
gears, the combination with a turret mount 
ed 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 segment 
operatively connected to the tool guide, de 
vices for effecting the adjustment of the gear 
segment and the tool guide to correspond 
with the pitch cone of the gear to be formed 
a bevel gear coãperating therewith having a 
pitch cone corresponding to that of the gear 
to be generated, and a coöperating rib and 
groove on the said arm and bevel gear seg 
ment for interchangeably locking them. 

6. In a machine for generating bevel gears, 
the combination with a turret adjustable on 
a vertical axis, a tool guide mounted thereon 
on a 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 

... ', is 

support for rotatably centering a gear blank 
on its axis, and coöperating gears arranged 

950,766 
of a portion of said arm being provided 
with a groove concentric with the axis of 
the turret, a bevel. gear segment. having a 
pitch cone corresponding with that of the 
gear to be generated and having a rib adapt 
ed to cooperate with the groove of said arm 
means for detachably securing said bevel 
gear segment to said arm, a gear segment 
operatively connected to the tool guide, and 
creating with the bevel gear segment on said arm, and devices for effecting the ad 
justment of the gear segment and the tool 
guide to correspond with 
the gear to be formed. . . . . . 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 
right angles to the axis of the rotaly sup 
port to accommodate gears having pitch 
cones of different angles, and a tool guide 
pivotally mounted on the turret, of ageal 
segment operatively 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 pitch cone Eponding 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, 

date gears having pitch cones of different 
angles, and a tool guide pivotally mounted 
on the turret and carrying an operating tool, 
of an arm operatively connected to the gear 
blank and mounted to swing about the axis 
thereof, devices arranged between the said arm and the tool guide for insuring equal 
speed of movement between the tool and the pitch surface of the gear blank during the 
generating movements, means for periodic ally feeding and retracting the tool relatively 
to the blank, and means for effecting the 
generating movements of the tool and gear Bank embodying a pivoted operating arm, a 
rotary cam coöperating with said arm to 
hold the latter in a central position during 
the feeding and retracting movements of the 
tool and to periodically swing it to, each 
side the central position and return, it 
theretb, and an operative connection between 
the cam-operated arm and the arm connect 
ed to the gear blank. 9. In a machine for generating bevel gears, 
the combination with a bed, a pivoted tool guide thereon carrying an operating tool, 
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mechanism for operating the tool, a suitable. 

between the tool guide and gear blank for 
insuring equal speed of movement of the tool 
and the pitch starface of the gear blank, of 
a bracket fixed to the bed having a cam 

125, 

130 
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operating shaft journaled therein, a can on 
said shaft having an operative connection 
with the tool glicie a 
Swinging then on their respect 
a device for looking and finlocking the ci 

ting shaft 

a machine for heral Eng 
gears, the combination with a bed, a glide pivoted thereon carrying the operat 
ing tool, a suitable support for rotatably 
centering a gear blank on its axis, an artin 
arranged 
operative connections between the same arm 
and the tool guide for swinging the latter 
and the gear blank on their respective axes, 
to generate the curves of the gear teeth, of 
means for effecting the generating move 
naeiats of the tool and gear blank embodying 
operative connection with the arm first men. 
tioned, a blacket fixed to the bed, a cam 
shaft journaled herein, and a suitable cam 
on said shaft coöperating with said arm to 
hold it normally in a 
periodically swing it aiienately in opposite 
directions from the central position and re 
taria it to the latter position. . . . . 
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11. In a machine for generating bevel 
pivoted on; a vertical axis thereon, a tool 
guide mounted on a horizontal axis on the 
turret, 
tering a gear: blank on its axis, an arm 
mounted to swing with 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 turret 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, a can 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 

. 

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 can mounted on 
a relatively fixed part of the bed, turret 
operating devices coöperating there with, and 
a device connecting said devices and the 
turret enbodying a bracket having a pinion 
thereon coöperating with the rack on the 
bed for turning the turret thereon, and de 

'the gear: slaak for 
:axes, and 

: turn with the gear blank and 

in pivoted on; the bed and having an 

intral position, to 

gears, the combination, with a bed, a turret 

isuitable support for rotatably cen 

the said bracket in fixed relation they'etc. 
ii. in a bevel gear forating inachine, the 

combination with a bed, a suitable support 
Jr., the gear blank, and a turret pivoted on 

d and aligularly adjustable to act 
e gears having pitch canes of | modat different 

angles, a tool guide on the turret for the 
operating tool and a rack on the bed con 
centric with the axis of the turret, of aeans for feeding and retracting the tool relatively 
to the gear blank enabodying a mail oper 

fixed at one side of the bed, a can shaft 
journaled in said bracket and operatively. 
connected to the main shaft, a can oil the 
camshaft, an arm pivoted on said bracket 
and having a projection coöperating with 
said cam, a bracket having means for lock 
ing it to the turret and operatively con 
nected to said pivoted arm, and means ear 
ried by said bracket for adjusting the turret 
relatively. thereto., . . . . . 

nation with a suitable tool guide. and a sup 
port for rotatably centering a gear blank in 
coöperative relation with the tool, of index 
ing mechanism embodying a pair of stop 
wheels, one of the latter being operatively. 
connected to the gear blaak and the other 
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 cutting 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 collabi 
nation with a suitable tool guide, and a stapo 
port for rotatably centering a gear blank in 
coöperative 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 
normally 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 
operate with the notches thereon, and full 
crums on the detent in advance of the pro 
jections, a device for simultaneously engag 
ing said detent and disengaging the stop 
City' their respective stop wheels, 
and vice versa, and a spring normally acting. 
to withdraw said detent and engage said 
stop relatively to their respective stop wheels. 

16. In a machine for generating bevel 

vices coöperating with the turret for locking 
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ating shaft journaied in the bed, a bracket 
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14. In a gear cutting machine, the coin bi 
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erating driving device normally acting on. 
the stop wheels, a stop for locking the wheel. 

having projections thereon arranged to co 
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gears, the combination with a suitable 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 
inoiders thereon, means for locking said 
guides in fixed angular relation, coöperat 
ing guiding portions concentric with the 
pivot of the tool guides and arranged be 
tween the latter and the turret for insuring 
operation of the tools in a given plane. and 
devices for inaparting 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 
holder mounted to reciprocate thereon, a 
driving shaft mounted coincident with the 
axis of the tool guide, a pinion on said shaft, 

- a rack on the tool holder coöperating with 
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said pinion, and means for rotating said 
shaft alternately in opposite directions, com 
prising a crank, a second rack connected to 
the crank and a pinion with which this last 
inentioned rack meshes, connected to the 
driving shaft. 

i8. In a machine of the class described, 
the combination with a suitable work Sup 
port, of a pivoted tool guide having a tool 
holder motinted 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 sleeve carried by the tool holder having 
one end arranged to coöperate with the rack, 
and a bolt fitting said sleeve having a nut 
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at one end coöperating with an end of the 
sleeve and having a head at the other end co 
operating with the slot in said rack. 

19. In 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 coöperating with one of said 
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pinions, a crank having a crank-pin adjust 
able radially thereof, and a second rack bar 
connected to said crank-pin and coperating 
with a second pinion for said shaft for re tating the latter alternately in reverse di 
rections. 

20. In 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 
tively, to the gear 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 
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said crank and E; with the pinion on the tool operating shaft, a gear on said 
crank shaft, a coöperating 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: 

LAwRENCE BICKFORD, 
FLORENCE. E. FRANCH. 

  


