A, KINGSBURY.
GEAR CUTTING MAGHINE,
APPLICATION FILED OCT, 23, 1912.

1,250,320. o " Patented Dec. 18, 1917.

2 SHEETS—SHEET §. |

Lig f

m :I:m "‘_}{"‘YA =

- MR i

TN
7 7
LS
ST

WITNESSES ! " INVENTOR

« R

, 7 ATTORNEY

r
.
E.




A. KINGSBURY.
GEAR.CUTTING MACHINE,
‘ AP!_'LICATION' FILED OCT. 23, 1912,
1,260,320, - | ~ Patented Deo. 18, 1917.

2 SHEETS—SHEET 2,

WITNESSES :

INVENTOR

e

ATTORNEY

‘ .. B

Y




10

15

20

UNITED STATES PATENT OFFICE.

ALBERT XINGSBURY, OF PITTSEURGH, PENNSYLVANIA, ASSIGNOR TO WESTINGHOUSE
ELECTRIC AND MANUFACTURING COMPANY, A CORPORATION OF PENNSYLVANIA.
. . -

GEAR-CUTTING MACHINE.

1,250,320.

Application filed October 23, 1812,

To all whom it may concern:

Be it kuown that I, Ansere Krxessury,
4 citizen of the United States, and a resi-
dent of Pittshurgh, in the counly of Alle-

heny and State of Pennsylvania, have in-

ventid @ new aml ugeful Tmprovement in
Clear-Cutting Machines, of which the fol-
lowing is a gpecification.

My invention relates (o gear-catting ma-
chines, and it lias special reference to such
machines 1s are adapted to eut double heli-
cal ov herring-bone gears. .

The object of my invention is to provide
an automalic machine of the class above Indi-
cated that shallbe adapted to cut herring-bone
gealg having 1'(31:1(11\’01{ narrow slots between
their right-hand and left-hand teeth, with a
relatively smadl loss of material. :

The advantages secured by the use of
double-hclical or herring-hone gears are well
understoad, the fact that they are difficult
and relatively expensive to manufactare be-
ing the pringipal reason why they have not
Litherto been more extensively utilized.

According to my present invention, I pro-
vide an automatic machine comprising a pair
of gutting tools which have giraight line re-
ciprocatory movements and means for so
adjusting and feeding o gear blank as to cut
4 Lerring - hone genr having true involute
teeth.

Figine 1, of the accompanying drawings,
isa plan view of au autonmtic machine con-
structed in accordance with my invention.
Figs. 2 and 8 are elevations, at right angles
{o each other, of the work-supporting mem-
ber,and Fig. 3 is u view looking in the diree-
tion of the arrow 4 of Fig. 1, showing the

driving motor and one of the shapers whieh
Torm parts of the machine.  ¥ig. 51s an ele-

vation of the work-supporting member from
(he side opposite to that of Fig. 8, Tlig. 6
ix a diangrammatic view showing the cirewt
connections for thie driving and feed motors
and the tool magnets of the machine, and
Fig. 7 ix a detail plan view showing the re-
fation belween certain of the operating parts
of the machine, : ' .

Referring (o Figs. 1 to 5, inclusive, of the
drawings, the machine here shown comprises
a Ded plate Lo pair of shaper pedestals 2
and 3, a driving motor 4, a work-supporting
member 3 and a feed motor 6.

The pedestals 2 and 3 have culargements

Specification of Letters Patent.

*atented Dec. 18,1917,
Serial No. 727,394. ’

or base projections 7 and 8 and ave pivol-

ally mounted about centers 9 and 10, being
secured to the bed plate 1 by bolts 11 and

12 which extend through circumtersntial.
slots 13 and 14 in the base projections, , The

arrangement of parts is such that the bolts

may be loosened, the shaper pedestals ad-,

b5

60

justed to any destred angle, as indicated by

protractor dials 15 and 16, and clamped in
pusition by tightening fhe holts,

Two carvinges 17 and 18 are wljustabli g

stipported upon the pedestals 2 and 3 and
are reciproeated by the motor 4 to which

they are respectively comnected, on the one

Land, by a connecting rod 19 and a com-
bined gear wheel and epank-hel 20 wlich

70

meshes with o motor pinion 21 and, on the
othier hand, by a connecting rod 22, a com- -

bined gear wheel
idler gear wheel 24 interposed hetween the
gear wheel 28 and the pinion 2L o

The wrrangement of pavts is such that the
motor drives the gear wheels 20 and 28, at

the same speed in opposite directions, .
The connections bebween the rods 19 and
29, and their respective crank-heads ave ad-

and crank-head 28 and an |

80

justable so that the extent of travel of the”

fool carringes may be adjusted in o well
known manner.

The shuper pedestals ave vespectively pro-
vided with brackets 26 by which the gear
wheels 20 and 23 and their counter-shafts 25
are rotutively supported, the extended center
lines of the shafts passing through the piv-
otal points 9 and 10. » L

An end frame 270 of (he motor -+ is pro-
vided with a bracket 28 by which the idler

‘gear wheel 24 and ils shaft 27 are rotatively

supported,

The arrangement. of ports is snpeh 1hat

H . ‘o i Tie Tarae 2%
cither or both of the shaper pedestals may he
angulacly adjusted without interfering with .

the driving connections above described.
Fach of the shaper cavridges 17 and 18 is
provided with & vertically adjisia
shaper head 29, to which a tool holder 30 is
pivotally seeured, and with a wagnet 31 for

so tilting ihe tool holder as (o hift the tool

out. of range -of the wotl, while the gear

istable *

8h

90

95

100

Dlank is heing backed 1o s ini€ial position

after encl tooth slof ix completed ag herein-
aflier pointed eul. ‘ a

The erank heads 20 and 93 aro so set relac

tively\to cach other’ that the shaper car
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ringes alternate in their sirokes. The angle
of inclinntion of (hese carringes 1o the axial
line of the gear defermines the pitel of the
spiral of the teeth,to he ent.. This angle may

he adjusted over comphragively wide limits.

The work-supporting member 5 comprises
a bed 82, a spindle 36, which is rotatively
supporfed in bearings 37 and 38, and a
spindle earringe 39.

The hed 32715 supported on a vertical foed
serew 33 and is provided with gaide projec-
tions 84 which operate in suitably slofted
guide brackets 36,

The spindle carriage 39 is provided with
a bracket 40 enrrying the spiodle hearings
37 and 38 in which the spindle is roatively
supported.

The spindle ‘carvinge is transversely ad-
justable on the bed 82, Hts position heing de-
penient upon’a feed serew 11,

The spindle 36 is provided with a pro-
jection 42 constituting - a dividing head
spindde with which is associated imdexing
nmechanism of any suitable {yvpe. Ax shown
in the drawings, such indexing mechanisim
comprises a worm wheel 13, an index plate
44 which ig secured to said worm wheel 43,
and an index pawl 45, The worm wheel 43
is rotalively motinied on the projection -2,
the index plate 44 being secured to, and
forming a pari of, the wornm-wheel, and the
index pawl 45 is splined to the projection

42 aned iy backed by a sprivig 46, w0 that it

may be moved longitudinally of the projee-
tion but is forced to turn with ihe spindle,
The spindle 36 is rotated when a pin pro-
jection 47 of the index pawl 45 enghges'a
hole in the index plate 44, sinee an operative
comection is thus established from 1he
worm wheel 43 10 (he spindle. The worm
whee! 43 is driven by a worm 48, which is
mounted on dn extensible shaft composed of
a-driven member 49 and a tubular driving
memhber 50 operatively connected to the feed
motor 6 hy means of a gear wheel 51 and a
motor pinton 52, The driven member of the
shaft telescopes into the tubular driving
menber 50 in n well known manner, therchy
permitting the necessary transverse adjust-
ment. of the'spindle earfinge 82, y
The vertical feed screw 38 on whicliithe
carringe’ 32 is mounted, is provided with a

- worm whee] 58 which meshes with a- worm

55

a0

65

54, & hand wheel 55 being secured to the op-
posite end of a shaft 56 from the warm 54
and adapted, - when operated, to turn“the
feed scrow 83, : _

A knock-out lever 57 is pivotally support-
ed at 58 on n projection 59 of the bed 82 and
ig held in the position in which it is shown

“in"Tig. 2 of the drawings, by n spring 60, so

that, it is free to move in one direction, in
opposition.to the spring, but is prevented by
coaperating stop projections 61 from’ mov-
ing farthet-in the opposite direction, -

1,250,320

The upper end of the lever is provided
with surfaces 62 which arve inclined relative
o the travel of the spindle carriage 39 and
are adapted to be engnged by a flange 63 of
the pawl 45 at predetermined points in the
travel of the spindle carvinge. The arvange-
ment of parts is clearly shown in Fig. 7,
and is such (hat, when the spindle carriage
travels away from the feed motor 6, wnd to-

ward the knockout lever 57, the knock-out.

lever is merely pushed aside by the flange
63, but. when the spindie carriage is moving
in the opposite direction, the engagement he-
tween the flange 63 and the knock-out lever
forees the pawl 45 ontward, in opposition ta
the spring 46, thereby releasing the pin pro-
jection 47 from the mdex plate +4 and per-
mitting the gear wheel 53 wnd the index
plate to be rotatively moved independently
of the spindle until the pin projection 47
falls into the next hole in the index plale.

Any other suitible antomatic indexing ar-
rangement iy, of Ccourse, be cmployed
within the spirtt and scope of my invention.

As shown in Fig. 5 of the drawings, an

atlomatic confrol switel 64 is monnted on-

the spindle bed 82 and is actuated at prede-
ternined limits in the travel of the spindle
carriage 39 by adjnstable stops 65 and 66,
The switch comprises an insulating face
plate 67 having a phualidy of stationary
contact members 68 secured o its surface,
and o movable contaet member 69 which ig
pivotally supparted at 70 and is constrained,
by means of @ spring 71, to occupy the one
or the other of two positions ¢ and #  The
switeh positions are determined by stops72.

Referring to Fig. 6 of the drawings, the
feed motor 6 comprises an armature 73 and
a fleld magnet winding 74, and is provided
with field-regnlating resistors 75 and 76
and an avrmatnre resistor 77.

The motors 4 and 6 are supplicd with en-
ergy, from any suitable source, throngh line
conductors 78 and 79, '

.The operation of the machine is as fol-

Tows:—

Assuming that a gear binnk 80 is ﬁvrmly

supported at, the end of the spindle.-836 and -
has a suitable slot 81 cut in 1ts éylindrical.

surface to separate. the two. parts of the

70

-~
o

80

85

4o

100

110

115

gear; that the spindle cirringe 1s adjusted to

such position that the cutting tools may
opernte 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 spindie curriage and bed are adjusted
vertically until the shaper tools are work-
ing in a horizontal plune corvesponding to

the bottom of the desired tooth slots in the

120

gear, tho motor 4 may be started to set the -

tools in operation, and the motor 6 started

‘to stowly feed the spindle carriage away, -

from-the feed motor ¢,

130
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The shaper tools, as they move in their
working strokes inwardly toward the cen-
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 ¢ontinues
and the spindle carriage progresses and the
top of the spindle is rotated backwardly by
means of the reduction gealing, the tools
will giadually cut longer and dgeper slots
until slots of full depth -extend the entire
width of the blank. B

The stop 66 is so placed as to actuate the
movable switch.arm 69 when the gear Llanl
has so far progressed that the first tooth
slot is complete, the arrangement of parts
being such that the flange 63 of the index
pawl has passed ‘the' knoclciout levey 57.

When the stop 66 engages the npper end
of the movable switch armi 69, it is thrown
from the pogition ¢ in which it is illustrated,
to the position 2.

-In position ¢, the circuit connections for
the feed motor arc completed as follows:
from conductor T8, through wrmature ve-
sistor 77, a conductor 82, 1 pair of confaet,
members 83—which are bridged by one
branch 84 of the movable switch arm—a
conductor 85, the motor armatuve 73, a con-
ductor 86;-a pair of contact members 87-—
which are bridged by the opposite hranch of
the arin—and a conductor” 88 {o the line
conductor 79.. A field civeuit is established
from the conductor 78 through the field
regulating resistor 75, the field magnet

-winding 74, a conductor 89, contuet fingers

90 and 87 and the conductor 88 to the line
conductor 79. v

When the switeh orcupies its position &,
the current traverses the motor armature 73
i the reverse direction, and the resistor 76
is introduced into the feld cirenit.  Conse-
quently, the motor is reversed and its speed
is materiully increwsed. Fuvtherimore, g ¢ir-
cuit is established from the ronductor 2,
through contact membess 83 and 91 o con-
ductor 92, the magnet coils 31, a condnetor
93, contaet members Y4 and 87 and e con-
ductor 88 1o the line conductor 79. Thus,
whern the feed motor is reversed the magnats
31 are cnergized.

As heveinbefore pointed out. the magnets
41, when energived; raise the shaper tools
sificiently to elear the geap blank.

N the gear blank and the spindle ene-
vinge are moved rapidly toward the feed
motor, the index pawl is tripp#l, as above
ndicated, and permits the pin projection 47

4o wiove into the next hole in the index piate.
) ]

he holes in the index plate ave so spaced
o8 & produce the necessary rotative adjust-
menk of e cear Dlank relative to the feed
mg wores Qor properly spacing the tooth

Sods. I i herefore svident that, as the
. . I'i

gear blank is moving toward the feed mo-
tor on the refurn siroke, a suitable indexing

.adjustment is automatically effectod and,

when the stop 65 engages the arm 69 of

“the control switel, the feed motor is again. 79

reversed, and the gear blank is slowly fed
through auother cutiing stroke. '

- The structure shown in-the drawings and
set forth in the foregoing deseription rmay

be variously modified by persons skilled in 75

the art to which my invention velates, and. .
its clements may be replaced: by equivalent:
parts, withont departing from the scope of ..
my invention. 1t ig therefore to be under:

stood that my invention comprehends all so

such modifications and changes and is lim-.

ited only by ‘the scope of the appended .

claims, U R
I ¢laim as my invention:

Lo Ta o gedr cutting machine, the combi- g5

niticn with s rotary spindle to which a gear
blanle may be seeured, of means for shmul-
tunicously parting a transverse snd rotu-
tive movement to the spindle, and cutting

touls wdapted to cut alternately from. oppo- 90

stte sides of the blank toward the center.
20T gear cutting machine, the combi-

nation with a rotatable gear blank earrier,

of means for imparting o transverse. move-

ment and a yotative movement to the cavrier, 95

and w pair of reciprovating culting tools
adapted to cut alternately from opposite
sides of the Dlank toward its central plane.

3. T a gear-cutting machine, the combi-

nation with a rotatable gear blank carrier, 100

and means for imparting a transverse move-
ment and a rotative moveuwient to the carrier,
of w pair of reciprocating cufting tools
adapted to cut alternately from opposite

sides of the Dlank toward its central plane, 105

and neans for reversing both movements of
the blank carier at predetermined limits in
the transverse Taovement thereof,

4. Tu g gear-cutting machine, the combi-

nation with a rotatable gear blank carrier, 110

means for iniparting o transverse movernent
ard a rotative movement, to the carrier, and
a pair of reciprocating cutting tools adapted -
to cut-alternately from.opposite sides of the

Dlank toward its central plane, of means for 115

reversing both movements of the blank car-
rier at predetermined limits in the trans-
verse movement thereof, and means for pro- -
ducing @ rotaiive adjustment, of the carrier

during cacly veturm stroke. 12/

Do a gear-eutbing machine, the combi-
nation with o votavy blank carrier, a {eed
ceew for producing a transverse movement
thereof, means operatively connectéd to the

tative movement of the cavrier, means for
drwving the feed screw alternately in oppo-
site directions, and an automatic index mecli-
anism for producing a rotative adjnstment

of the carrier duricg each return stroke of 130

rew for simulianeously producing a vo- 115
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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 witﬁ a_rotary, blank carrier, a feed
screw for producing a transverse movement
thercof; means operatively connected to the .
serew for simultaneously prodiucing a rota-
tive movement. of the carrier, and means for
driving the feed screw alternately in oppo-
site directions, of an automatic index mech-

anisip for preducing.a rotative adjustment._.

of thetearrier during each return stroke of

~the eatrier, a pair of reciprocating tools cut-

ting :lternately, from opposite sides of the
Dlank ‘toward the center, and means for lift-
ing thi teols out of range of the gear blank
during the entire return stroke of the carrier.

7. In a gear-cutting machine, the combi-
niitionp with a rotary blank carrier, a feed
serew ‘for producing a transverse movement
thiereof, means operatively connected to the

1,250,320

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:
Gownie B, McGek,
B. B, Hixgs.
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