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UNITED STATES PATENT OFFICE. 
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s 

GEAR. CUTING MACHINE. 

1,250,320. 
Application filed October 23, 1912, 

To all thout it may coicern: 
Be it, kilow that I. A Lil' KINGS13URY, 

: citizen of the Unitel States, and a resi 
(lent of Pittsligh, in the "ounty of Alle 
glicy and State of IPennsylvania, have in 
vented a new air useful in1 rovement in 
(fear-Cutting Machies, (of which the fol. 
It wing is a specification. 
My invention relates () gear-cutting ma 

(lines, and it has special reference to such 
machines as are adapted to cut do ille heli 
(aloi' herring-bone ge: 'S. 
The object of my in ention is to provide 

an automatic machine of the class above indi 
cated that slall be adapted to cut her ring-bone 
gears having relatively narrow slots between 
their right-hand and El teeth, with a 
relatively small loss of material. 
The advantages secured by the use of 

clotuble-helical or herring-one gears are well 
understool, the fact that they are clifficult 
and relatively cxpensive to manufacture be 
ing the principal reason why they have not 
hitl carto been more extensively tilized. 

According to my present invention, I pro 
vile an automatic machine comprising a pai!' 
of cutting tools which have straight line re 
cirocatory movements and means fol' so 
a listing aid feeding a gear blank as to cit 
a literring - one ge: I having true in volute 

Figi'e , of tic: ; ('coilpa Ilying drawings, 
is a plan view of an attonnatic in achine coin 
stricted in accordance with my invention. 
figs. 2 and 3 are elevations, at right angles 
it each other, of the work-supporting men 
er, and Fig. 4 is : view looking in the direc 

tion of the arrow 4 of Fig. 1, showing the 
(Iriving mol ()' and one of the shapers which 
for in arts of the inachine. Fig. 5 is an ele- . 
vali() of the work-supporting incine from 

it: side opposite to that of Fig. 3, Fig. 6 
is a diagrariumatic view showing the circuit, 
: Inections for the driving and feed moto's 
in the tool tagnets of the machine, and 
Fig. 7 is a detail plan view showing the re 
at ico Fetween certain of the operating parts 

the machin'. 
fe ferring t () IFigs. 1 to 5, inclusive, of the 

(I: Wings, ille nine here shown comprises 
a let pitte is a pair of shaper pedestals 2 
and 3, a driviiig irot or 4, a work-slippolting 
unenber 5 and a ?eed motor (3. 
The pedestals 2 and 3 have enlargements 

Specification of Letters Patent, 'atented Dec. 18, 1917. 
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()' base projections 7 and 8 and are pivot 
ally mounted about centers 9 and 10, leing 
Sectii' to the bed plate 1 by bolts 11 and 
12 which extend througll circumferential. 
slots 13 illic 14 in the base projections, The 
a 't':ligeinent of parts is such f hat the bolts 
play be loosened, the slapet' pedestals ad 
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justed to ally lesired angle, as indicated by 
rotractor dials 15 and 16, and clamped in position by tightening the bolts, 
Two carriages 17 and IS are a listably 

Slipported upon the pedestals : : 3 all 
are 'i'iro 'ated by the iot which 

G5 

they are 'spectively connected, on the one : 
lil Id by a collecting rol. 19 and it coin 
bined gear wheel anti crank-lead 20 wich 70 
Irishes with a motor pinion 21 and, on the 
other hand, by a connecting rod 22 
bined gear wheel and crank-head 23 at an 
iller gear wheel 24 interposed between the 
gear wheel 23 and the pinion 21. 
The arrangement of parts is such that the 

a coln 

motoi" drives the gear wheels 20 and 23, at 
the same speed in opposite directions. 
The connections between the rods 9 and 

22, and their respective crank-leads are al 
j Istable so that the extent of travel of the 
tool carriages may be adjusted in a well 
known manner. 
The sha: 'I' pelestals are respectively pro 

villed with trackets 26 by which the rear 
wheels :20 and 23 and their counter-shafts 25 
are rotatively supported, the extended center 
lines of the shafts passing through the piv 
otal points 9 and 10. . - 
An ell frame 27 of the motor 4 is pro 

vided with a loracket 28 by which the iller 
supported. 
The arrangement of parts is such that . . . . . . . . laper pedestals may be 

aligularly adjusted without interfering with . 
either or both of the shaper pedest 
the triving connecticials above described. 

Each of the shaper carriages 17 all is is 
provided with a ver?ically adjis. 
slayer each 29, to which a tool holder 3() is 
pivotally sect red, and with a magnet, 31 for 
so tilting the tool holder as to lift the tool. 
out of range of the work, while the gear 

lable 

90 
gear wheel 24 and its shaft 27 are rotatively 

io 

lank is being backed to its initial position 
after each footh slot, is completed as herein 
after pointed out. . . . . . . 
The crank heads 20 and 23 are so set rela 

tively \to each other that the shaper cir: 
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riages a ?eriate in their strokes, The angle 
of inclination of these carriages to the axial 
line of the ge:r determilies the pitch of the 
spiral of the teeth, to be cut... This angle lay 
he adjusted over comparatively wide limits, 
The work-supporting inteller 5 ('omprises 
a bed 32, a spindle 3(3, which is rotatively 
supported in bearings 37 and 38, and a 
spindle carriage 39. 
The led 32 is supported on a vertical feel 

screw 33 and is provided with gile projec 
tions 34 which operate in sit albly slotted 
gticle lirackets 35. 
The spindle carriage 3:) is provided with 

a brackct, 40 carrying the spicle bearings 
37 and 38 in which the sindle is rotatively sported. 
The spindle carriage is transversely al 

justable on the led 32, its position leing (e- 
penile it upon a feed screw 4. 
The spindle 36 is provided with a pro 

jection 42 constituting a divitling head 
spindle with which is associated in lexing 
mechanism of any suitable type. As shown 
in the d'awings, such incli'Niig ae('hillisill 
comprises a worm wheel 13, an ill lex late 
44 whicl is secured to said \voi) whek - 3. 
and an index pawl 45. The worn wheel 4:3 
is rotatively no intel () in the projection -2, 
the inclex plate 44 being sectared to, ant 
forming a part of the worn wheel, and the 
index paw 45 is splined to the projection 
42 and is lacked by a spring 46, so that it. 
may be moved longitudinally of the projec 
tion but is forced to turn with the spinille. 
The spindle 36 is rotated when a pin pro 

jection 47 of the index pawl 45 engages a 
hole in the index plate 44 since an operative 
connection is thus established from the 
worn wheel 43 to lic spindle. The worn 
wheel 43 is riven by a worn 48, which is 
mounted on in extensible shaft composed of 
a driven member 19 and a tubular driving 
member () operatively connected to the feed 
notor (by means of a gear wheel 51 and a 
motor pinion 52. The driven member of the shaft telescopes into the tubular driving 
member 50 in a well known manner, thereby 
permitting the necessary transverse adjust 
inent of the spindle carriage 32. - . . . 
The vertical feed screw 33 on which the 

carriage 32 is mounted, is provided with a 
worm wheel 53 which meshes with a worm 
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54, a handwheel 55 being secured to the op. 
posite end of a shaft 56 from the worm 54 ind adapted, when operated, to turn the 
A knock-out lever 57 is pivotally support 

ed at 58 on a projection 59 of the bed 32 and 
is held in the position in which it is shown 

feel screw 33. 

in Fig. 2 of the drawings, by a spring 60, so 
that it is free to move in one direction, in opposition to the spring, but is prevented by 
coöperating stop projections, 61 from mov. 
sing farthet in the opposite direction. to slöwly feed the 
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The upper (nd of the lever is provided 
with surfaces (32 which are inclined relative 
to the travel of the spindle carriage 39 and 
a 'e (alted to be engaged by a flange 63 of 
the pawl 45 at predetermined points in the 
( 'a vel of the spindle carriage. The arrange 
inent of parts is clearly shown in Fig. 7, 
and is stich that, when the spindle carriage 
travels away fron the feed notor (i, and to 
wat"ct the knockout lever 57, the kilock-out. 
lever is merely pushed aside by the ?lange 
(3:3, butt, when he spindley carriage is moving 
in the opposite tirection, the engagement le 
tween the flage (53 and the knock-out lever 
forces the pawl 45 to it ward, in opposition to 
the spring 46, the rely releasing the pin pro 
jection 7 from the index late 4i and per 
litting the gear wheel 5:3 and the index 
plats to be rotatively noved independently 
of the spindle antil the in projection 47 
falls into the next hole in the index plac. 

.\ny other slit ible a tonatic indexing a 1'- 
'a is reinent lay, of 'orse, be employed 
within the spirit and scope of my invention. 

As shown in Fig. 5 of the drawings, an 
a (natic' conti' s \via el (34 is 1 (51 inted on 
the spindle led 32 and is actuated at prede 
termined limits in the travel of the spindle 
'a 'riage 39 by a list able stops 65 and 66. 
The switch comprises an insulating face 
plate (37 having a plurality of stationary 
contact members (38 secured to its surface, 
: ) ( : it vable contact member 69 which is 
pivotally supported at 70 and is constrained, 
by leans of a spring 71, to occupy the one 
or the other of two positions u and b. The 
switch positious are determined by stops 72. 

leferring to Fig. (3 of the drawings, the 
feel inotor (3 comprises an armature 73 and 
a felt magnet, windling 74, and is provided 
with field-regating resisto's 75 and 76 
and an armat are resistor 77. 
The motors 4 and {} are supplicd with en 

ergy, from any suitable source, through line 
'onductors 78 and 79. 
The operation of the machine is as foll 

lows:- 
Assuming that a gear blank 80 is firmly 

surface to separate, the two parts of the 
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supported at the end of the spindle:30. and 
has a suitable slot 81 cut in its cylindrical 115 

gear; that the spindle carriage is adjusted to 
such position that the cutting tools may operate without interfering with the gear 
blank, and that the gear blank is so mount 
ed on the spindle that the shaper tools 
travel to the central plane of the slot, if 
the spindle curriage and bed are adjusted 
yertically, until the shaper tools are work 
ing in a horizontal plane corresponding to 
the bottom of the desired tooth slots in the 

120 

gear, the motor 4 may be started to set the 
tools in operation, and the motor 6 started 
from the feed motor G. 

spindle carriage away, 
130 

  



5 

90 

30 

3 5 

:0 

5 5 

: ) 

winding 

1,250,820 8. 

The shaper tools, as they move in their 
working strokes inwardly toward the cent 
ter or median slot 81 of the blank, will, of 
course, start to cut the gear blank at only 
two points which lie adjacent to the median 
slot. These initial cuts are evidently very 
short. However, as the 'operation continues 
and the spindle carriage progresses and the 
top of the spindle is rotated backwardly by 
means of the reduction geafing, the tools 
will gradually cut longer and deeper slots 
until slots of full depth extend the entire 
width of the blank. 
The stop 66 is so placed as to actuate the 

movable switch arm 69 when the gear blank 
has so far progressed that the first tooth 
slot is complete, the arrangement of parts 
being such that the flange 63 of the index 
paw has passed "the"knockout ever 57. 
When the stop 66 engages the apper end 

of the movable switch arm 69, it is throw ) 
from the position a in which it is illustrated, 
to the position i. 

. In position a, the circuit connections for 
the feed motor are completed as follows: 
from conductor 78, through arnatire 'e- 
sistor 77, a conduct or 82, a pair of cita et, 
members 83-which are bridged by outs 
branch 84 of the movable switch arm-a, 
conductor 85, the notor al'mature 73, a coll 
ductor 86; a pair of contact members 87 
which are bridged by the opposite branch of 
fhe arm-and a conductor SS to the line 
conductor 9. A field circuit is established 
from the conductor 78 through the field 
regulating resist or 75, the field magnet 

4, a conductor 89, contact finger's 
90 and 87 and the conductor 88 to the line 
conductor 79. 
When the switcl occupies its position , 

the current traverses the riot or a nature 73 
in the eyese directol, and the resistor 76 
is introduced into the field circuit. Conse 
quently, the motol is reversed and its speed 
is nuaterially inci eiseti. Frther more, a cir 
cuit is established from a ronductor 52, 
through contact members 83 and 91, a co 
ductor 92, the magnet coils 31, a conductor 
93, contact members 94 and 87 and the con 
dictor 88 to the line conductor 9. Thus, 
when the feed motor is reversed the magnets 
31 are energized. 
As hereinbefore pointed out. the lagnets 

31, when energized, raise the shaper tools 
sil fliciently to clear the gear blank. 
As the gear bank and the side car 

riage are loved raiyidly toward the fecd 
notor, the index pawl is trippix, as above 
indicated, and permits the pin projection 47 
to love into the next hole in the index piate. 

The holes in the index plate are so spaced 
sky 'oduce the necessary rotative a dist 
nrn the gear blank relative to the feed 
scharror properly spacing the tooth 

t; so it is therefore evident that, as the 

gear blank is moving toward the feed no 
tor on the return stroke, a suitable indexing 
adjustment is automatically effected and, 
when the stop 65 engages the arm (39 of 
the control switch, the feed motor is again 70 
reversed, and the gear blank is slowly feu 
through allother cutting stroke. 
The structure shown in the drawings and 

set forth in the foregoing description inay 
be variously modified by persons skilled in 75 
the art to which my invention Telates, and . . 
its clements may be replaced by equivalent. 
parts, without departing from the scope of . 
my invention. It is therefore to be unders 
stood that may invention comprehends all 80 
such modifications and changes and is lin. 
ited only by the scope of the appended 
claims, . . . . . . . . . 

I claiian as lay invention : 
1. In a gear cutting machi.e., the collabi- 85 

nation witl a rotary spindle to which a gear 
flank may he sect red, of means f!' sin all 
theously in parting a 'aasvel'Se:nd rot:- 
fix - it y ('lient to the since, and cutting 
tools a tapted to cut, alternately from op)- 90 
site sities of the blank toward the cente'. 

2. a geal cuttig ula (lit, the combi 
nation with a rotatable gear plank carrier', 
of means for imparting a trans 'e's nove 
ment and a rotative movement to the carrier, 9.5 
and a pair of reciprocating cutting tools 
adapted to cut, alternately from opposite 
siles of the blank toward its central plane. 

3. In a gear-cutting lilachine, the combi 
nation with a rotatable gear blank carrier, l00 
and means for imparting a transverse move 
lent and a rotative movement to the carrier, 
of a pair of reciprocating cutting tools 
a lated to cut alternately from opposite 
sides of the blank toward its central plane, 105 
all linea is for reversing both movements of 
tle blank carrier at predetermined limits in 
the transverse'rnovement thereof. 

:4. In a gear-cutting machine, the combi 
nation witl a rotatable gear blank carrier, 11.0 
means for imiparting a transverse movement 
ald a rotative movement, to the carrier, and 
a pair of reciprocating cutting tools adapted 
to cut alternately from opposite sides of the 
blank toward its central plane, of uneans for 115 
'eversig both movements of the blank cal 
ri'1' at loredetermined limits in the trans 
verse movement thereof, and means for pro 
(litting a rotative adjustment of the carrier 
(tiring each ekat' stroke. l20 

5. in a grear-cutting inachine, the coni. 
natiot) \\ it a rotary blink carrier, a feed 
si'e V for troducing a transverse movement. 
he reef, means operatively connected to the 
Sir W for simultaneously producing a ro- lai 
tative novelinent of the carrier, means for 
driving the feed screw alternately in oppo 
site directions, alld an automatic index mech anism for producing a rotative adjustment 
of the carrier during each return stroke of 130 
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the carrier, of a pair of reciprocating tools 
cutting alternately from opposite sides of 
the blank toward the center. 

6. In a gear-cutting machine, the combi 
nation with a rotary blank carrier, a feed 
screw for producing a transverse movement 
thereof, means operatively connected to the 
screw for simultaneously producing a rota 
tive movement of the carrier, and means for 
driving the feed screw alternately in oppo 
site directions, of an automatic index mech 
anish for producing. a rotative adjustment. 
of the carrier during each return stroke of 
the carrier, a pair of reciprocating tools cut ting alternately, from opposite sides of the 
blank toward the center, and means for lift 
ing the tools out of range of the gear blank 
during the entire return stroke of the carrier. 

7. In a gear-cutting machine, the combi 
nation with a rotary blank carrier, a feed 
screw for producing a transverse movement 
thereof, means operatively connected to the 
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screw for simultaneously producing a rota 
tive movement of the carrier, and means for 
driving the feed screw alternately in oppo 
site directions, of an automatic index mech 
anism for producing a rotative adjustment 
of the carrier during each return stroke of 
the carrier, a pair of shapers pivotally ad 
justable and having reciprocating cutting 
tools operating at an angle to each other in 
substantially the same plane, and means for 
operatively connecting the shapers, whereby 
they are adapted to cut alternately from op 
posite sides of the gear blank toward the 
central plane. 
In testimony whereof, I have hereunto 

subscribed my name this 17th day of Oct., 
1912, 

ALBERT KINGSBURY. 
Witnesses: 

GoLDIE. E. McGEE, 
B. B. HINEs. 
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