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The present mventmn reletes to e hohbmg

'Ine:chlne R

It is a,n ebJect of the present 1nvent10n to
provide a hobbing  machine characterized by
sturdy censtructlen, ‘the economy with which
it may be built, and the a,ecurecy and ease of

setUp change for hebbmg helical geare and spur

gears..
It is a further obJeet of the p1 esent 1nventlen

to -provide a hobbing machine 1nc1uc11ng means

responsive to relative traverse between the gear

and hob for nnpertlng 2 eempensetlng 1elat1ve
-retatlen thereto. |

~ TIt.is a further ebject of the present 1nvent1en .
1o provide g hobbing machine in which engnler R

adjustments may be made between the direction

of the axes of the gear and hob and the dlreetmn |

of relative traverse between the gear and hob.

It is a. feature of~ ‘the present 1nvent10-n te.-;-z..0

- nected drive means for rotating the hob and a

- work gear, independent means for effecting rela-
- tive traverse between the hob and work gear,

-'prewde a hebhlng meehme 1ne1ud1ng intercon-

and compensetlng means autemetleally operable

in response to relative traverse between the hob *
and- work geaf' fer cempensatlng fer such rele- |

~ tive traverse.. = - |
- Other ebjeete and feetures ef the 1nvent10n

~will become epparent as the descrlptmn preeeeds

o 'eepeelelly When taken in cenJunetlon with the
- accompanying -drawings, wherein:

. Pigure 1 is.a front elevation of a hebhlng me—
ehme eonstrueted in aecerdanee Wlth the pres.-

~ent invention.

Flgnre 2 1g- en enlerged fra,gmentery sectlon 2

en the line 2—2 of Figure 1. S |
Flgure 3 is & sectmn on the 11ne 33 of Flg-_
.ure2 T e T e S
Flgure 4. 15 a, fragmentary pla,n view.

(Cl

1]

0-—4) _
2

rete ef relatlve' traverse between 'the geﬁa,r' and'
~ hob. Such differential hobs, however, are un-
duly eempheeted and expensive to manufaeture'

require. ‘involved computations when seekmg
ehenges in setup, and uecessarily introduce in-

- aceur acies 1n the finished gear as a result of. 2

)

&S
1

" .As best seen in Figures 1
chine ‘comprises 'a main frame or casting {0

40 providing a horizontal bed {1 having ways ins.

Flgure 5 is a sectional view through the werk, 4

- meehlne and

Figure 6:is a fra,gmente,ry seetmn on the hne _ |

B-—G of ‘Figure 2.

-~ Hobbing maehlnee generally ere promded Wlth'_.'

A -splndle trensmlssmn ef a 51mp11ﬁed ferm ef the: .

means. for driving the hob and the work gear

and for effecting: relative traverse between the

hob and work. gear all in definitely timed rela-

tion. Aeeerdlngly, it has been. impossible to

effect rapid return_traverse after the hobbing
“cut has been taken or to substentlally vary the

hobbing speed. However, hobbing machines are

“known which include a diff
- of ‘gears driving the work. gea,r this differential

'1nelud1ng a gear drwen 1n aecordanee with the 99

long train of driving gears which serve to in-
troduce backlash. = - - -
In accordance with the present 1nventmn re-

, tary drive to either the hob or the gear-includes

2 mtatmg drive element hemng helical surfeces

'thﬁlEOIl and adapted to slide axrelly along a

eerrespendlngly formed element in accordance
with relative treverse between the gear and hob. -

As the helical surfaces referred to may be of

the same effective leed as the gear being hebbed

it-will be apperent that. relative traverse be-
__tween the gear-.and hob may be at-any rate

desired and- thet completlen of a rough hebblng

stroke -may be followed by rapid traverse to

stertlng pemtmn followed by a relatively I'Etpld_

finishing hobbing: eperation. The machine is

~designed to facilitate change-over by substitu-

tion of the parts pI'OVldlIlg' the mating helical

" surfaces, and it is also contemplated that the

~ parts having the mating helical surfaces need
not be changed but that eha,nge gears may be

introduced into. the train so as to cempense,te .

for gears of di Terent hellx angles.

“Referring now to the drawings the hehhlng -

machme is: 111ustre,ted as - a, horlzental spindle

- machine in which relative traverse between the
- hob spindle and the work spindle takes place
In a horizontal plane. |

It will be appreciated,
however that thﬂ only important consideration
is to melntaln relative motions between: the hob

Spmdle and the gear spindle constant. . -
1-4, the hobbing - ma-_;

dicated at 12 formed : thereon - Overlying the
bed 42 is a vertically adjustable hob slide 5

which is Inennted in ways indicated at 16 -on

the frame 0. As bhest seen in Figure 4 the hob
slide 5 is" located at a corner of the frame 10
so that aceess to the space between the hob slide .

- 15-and the bed 1 is premded at two adjacent

- erdes of the machine.
~tributés to the rigidity of .the parts and hence

"This construction con-

finished gears. At the

to the eeeureev of the

- same time, it affords convenient access to the .

ferential in the train .

manually. edmstable parts e,s will subsequentlsr

he deserlbed

Mounted for traveree in the weys l2 is a. Werk-
earrrage ‘3&3 npen tvhlch a work suppelt 25 is




 seated,
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| mounted for angular adjustment a,bout a ver-

tical axis. The work support 2%, as best seen

in Pigure 2, includes a depending circular por-

tion 25 received within a correspondingly shaped

opening formed in the top of the work slide
20 to guide the work support 25 in its angular

adjustment. Cireular T slots indicated at 28
are provided to which olemplng bolts 29 are
so that the work support 26 may be
locked in angularly adJusted posmon Wlth re-
spect to the work carriage 20.

In like manner, a hob support 30 is secured 10
the hob slide 15 in angularly adjustable relation
with respect thereto.
vided which cooperates with- ole,mpmg bolts 32 S0

that the hob support 30 mey be looKed m angu-

larly adjusted position.

The hob slide 15, as prewously noted is VertloaL |

6.

_ . 4 _

shaft 62 is a balance wheel 84 and intermediate
of its length the shaft 62 is provided with a gear
The hob spindle is indicated at 67 and is pro-
vided with a gear 68 meshing with the gear 6%.

Preferably the outer end of the hob spindle 67 is
supported as by bearing means mdleeted at 10

-and the spindle supports the hob H.

10

-first change gear T1.

The mechanism for rotating the work spmdle

moludes a worm gear 15 meshing with the worm

54 and mounted on a shaft 16 which carries a
- A second change gear 18

“mounted on the shaft 19 is provided and the shaft
18 carries a driving worm 80 which drives a large

A circular.T slot 21 is pro- -

worm gear 8i. The worm gear 81 is mounted .

in bearings indicated at 82 and has keyed or oth-

erwise secured thereto an internally helically .

ly adjustable in the ways 16 and to effect this

- vertical adJustment s, handwheel 25 is provided
‘which drives a vertical adjusting screw 36 through
bevel gearing 1nd1oated generelly at 31 The
screw 36 is recewed in a threaded block 38 rlgld-
ly secured to the: upper portlon of the frame 18,
so that rotation of the hendwheel 35 effects verti-
cal edJustment of the hob sllde 15 as will be read-
ily apparent. In or der to permlt the vertical
adjustment of the hob to be made without affect-
ing the drive gearing for the hob, thls gearing in-
| olud es a vertlcally extended sphned shaft 40 which
1s slldable in a splined sleeve 41 mounted in a forf
wardly extendmg portlon 42 of the frame {0.

Means are provided -for effecting rotation of "

" hob and work spmdles in timed reletlon and in
the present machine this mechanism is employed
to rotate the hob and work spindles at the rela-
tive rates Whlch Would be epproprle,te for gear-
ing having the same number of teeth as the hob
and work gear. In other words,
relative speed of rotetlon of the hob and work

no change in.

splined. sleeve 83 which extends parallel to the
ways {2 provided on the bed (1. The work car-

‘riage 20 is provided with a shaft 85 mounted in

suitable bearme's indicated at 86, the shaft 8% hav-

- ing keyed or otherwise secured thereto an ex-
ternally helically splined member 87 which is

30

35

slidably received Wlthl]fl the mterna 1y hel1ceﬂly- |
splined sleeve 83. | |
At its end the shaft 85 is promded with g bevel
gear 90 which meshes with g bevel gear 91 mount-
ed on the work carriage 28. The bevel gear 9I
is disposed with its axis extended vertically and
coaxial with the axXis of adjustment of the work
suppolt 25 relative to the work carriage 20.

The angularly adjustable work support 25 is
provided with a short shaft 95 carrying a first

- bevel gear 96 which meshes with the bevel gear 9

and carrying at its opposite- end a second bevel
gear 87 meshing with _a bevel gear g carrled hy
the work spindle 180. The arrangement is such -

" that the driving I‘El&th‘lShlp is mamtamed to tho

40

spmdles is promded for in- thls drwmg mecha-

nism to compensate for relative traverse, this
compensatlou being 1ntroduced by 1ndependent_

'mechamsm as will subsequently be described.
The drwe meehsmsm comprises a motor 45 car-

ried in the hollow upper portlon of the freme {8

| whmh is connected: by & sultable couphng 46 to
-a gear 47.
- mounted on a shaft-49 Whmh in turn carries a
‘worm 90. The worm 50 meshes with a worm
- gear 5i whmh is mounted on a shaft 952. The
shaft 52 carries a

tr ansmlts rotetlon to the: hob spmdle and also

carries a worm gear 94 which eventually trans-
Thus the

o mltq rotation to the work spmdle
mea ns for rotating the work and the hob SDIIldlES

The gear a7 meshes Wlth a gear 48

‘bevel gear ‘53 which eventually |

Work spmdle while the work support 25 is angu- .
lerly edjusted ebout 2 vertical axis. A teul stock

indicated at (21 is provlded meludmg a hand-
_Wheel I82 and a center Il33 for engaging work sup-

~ porting means such as the arbor wz; on which

tne work W is mounted |
From the mechamsm Just descrlbed it will be .

" apparent that traverse of the work carriage 20 on

- the bed I{ will superimpose a compensating rota-
~ tion upon the rotation of the work piece W in
.~ accordance with the lead of the splmed *nembers

{30

83, 81. | _.
I\feens entlrely 1ndependent from the meohe-

“nism for rotatmg the work and hob spindles is

HE

provided for effecting relative traverse of the

work carriage 28 This means eompmses a motor
110 carried in the base 10 which drives ohsnge
gears il and (12 and hence the shaft 13.

- Keyed on the shaft {13 for axial sliding movement

~ comprises trains of gearing which include a com-

mon gear member, this member being the worm

- 50. Accordingly, the-relative rate of rotation of
the work spindle ‘and : hob ‘splndle is deﬁnltely
tiined and the rate of rotation may be altered by

sub tituting change gearing for the geels 47, 48 -'
Reférring first to- the gear: ‘train for’ rotatlng

'the hob spindle the bevel gear 53 meshes with a

bevel geat 60 provided on the sleeve 41, the bevell

gear 60 transmitting rotation to the splmed shaft
40 previously referred -to. At the lower end
of the splined shaft 40 is a bevel gear 61 which is
coaxial with the axis of adjustment of the hob
support 30.
- port 30 is provided with a shaft 62 carrying a
‘bevel gear: 63 meshing with the bevel gear 61, so
that the meshed relationship of the bevel gears &4,
- 63 is maintained during angular adjustment of
- the hob support 30.

The angularly adjustable hob sup-

At the outer end of the'

1N

00

~gear | {T and a rela,tlvely large gear | (8.

thereon is a speed ehenge gear comprising a rela-
tively large gear 144 and g relatively small gear
Parallel to the shaft (i3 is the traverse
shaft 1{6 on which is secured . g, relatwely small
A uhlft--
ing lever 120 is provided for shlftmg the gears

118 and HS longitudinally on the shaft {3 so

tween the geals {idand (15.

that the relatively small gear I5 may mesh with

% the relatively large geer {18 or alternatively the
relatively large gear ({4 may mesh with the rela-

tively small gear {17. The lever {20 is connected

to a shaft 121 which carries a shifter fork 122

which engaffes an annular groove provided bhe-

This permits a sub-
stantlsl change of speed by shlftmg the lever !2{1
as will be readily epparent

De*oendmg from the under51de of the work car-

- rlage 29 is a traverse nut 125 in which is received

Tﬁ

the traverse screw §26 provided as an extension -




‘of the traverse shaft 16. ‘The motor 110 causes
- traverse of the carriage 20 through the gearing

~described above and the traverse nut and screw.

‘The rate of traverse may be varied by the gear
shiftfing mechanism described above. Suitable

2,528,242
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Reference is now made to Figure 5 which illus-
trates a simplification of the hobbineg machine

~ which may be made in the event that the feature |
- of angular adjustability of the work support 25 is

Gt

‘means (not shown) are provided for reversing

the motor {10 to effect return means for effecting
traverse of the carriage.20." It will be observed

~ that the traverse of the carriage 28 by the motor
110 is enfirely independent of the means for ef-

10

fecting relative timed rotation of the hob and -
~work spindles by the motor 45, but that this

traverse introduces a compensating rotation to

~.the work spindle ({0 by virtue of the helical -
‘splined relationship of the members 83 and 87.
~This permits traverse to be carried out at dif-

- ferent rates and specifically will permit the hob-
“bing operation to be carried out at a desired slow

< rate, after which return traverse to initial posi-

tion may be carried out rapidly. |
- In the specific embodiment of the hobbing ma-

horizontal direction as is determined by the loca-
tion of the ways. 12. However, both the work

spindle and the hob spindie are independently

~ angularly adjustable about a vertical axis so that
the direction of relative traverse between the
- spindles may be at any desired angle with respect
-thereto. )
method of hobbing which I refer to as “diagonal
traverse.” - In the past the conventional method

2()

not required. In this case the shaft 85 instead
of carrying the bevel gear 90 illustrated in Figure
2 1s provided with a cylindrical gear 130 which
meshes with a second cylindrical gear 131 mount-
ed directly on the work spindle 108. In this case
the bevel gears 90, 81, 96, 87 and 98 are not re-

quired, since there is no necessity for preserving

continuity of a train of gears during angular
adjustment of the work table. o o
The drawings and the foregoing specification

‘constitute a description of the improved hobbing

machine in such full, clear, concise and exact
terms as to enable any person skilled in the art
to practice the invention, the scope of which is

indicated by the appenced claims.

- What I claim as my invention is: -
- 1. A gear hobbing machine comprising a. frame,

. having a bed thereon, a work carriage slidable on

‘sald bed, a hob support overlying said carriage
~and angularly adjustable about a vertical axis,

a hob spindle on said hob support, gearing for

- rotating said hob spindle including a gear whose
- axls coincides with the axis of adjustment of said
- hob support to drive said hob spindle in all posi~

This permits the employment of ‘a

30

“of hobbing has been to provide relative traverse -

between the work gear and the hob in a direc-

-tion parallel to the axis of the work. By em-

- ploying a relative traverse which extends at an 3!

oblique angle to the axes:of both the work spindle

- and the hob spindle, it is possible to provide a
-hobbing -action which will produce accurately )

finished gears at a high rate of speed and with
increased hob life, since the cutting action is dis-

tion of the hob during each hobbing stroke. This
1s - to be contrasted with the prior conventional

method in which for each setting of the hob the 2 . | |
o having a bed thereon, fixed ways on said bed, a .

-most severe cutting action was concentrated at a
. _Specific zone of the hob. In the past efforts have
been made to overcome this difficulty which in-

- cluded provision for shifting the hob axially be-
tween hobbing operations or for- providing an

almost imperceptibly slow axial feed of the hob.

tions of angular adjustment, a work support
angularly adjustable about a vertical axis on said
carriage, a werk spindle on said work support,

‘gearing for rotating said work spindle including

- a gear whose axis coincides with the axis of ad-

Justment of said work support to drive said work

spindle in all positions of angular adjustment,

- 'said gearing including common drive mesns to
effect timed rotation of said hob and work
~ spindles, means independent of said gearing for

40
- tributed longitudinally over a predetermined por-

eifecting traverse of said carriage, and helically
splined means in said work spindle gearing rela-~

- tively axially slidable upon traverse ol said car-
. riage to superimpose g compensating rotation

-~ on said work spindle in accordance with traverse.

60

The present machine obtains improved results

- over either of these two methods by automatically

. Introducing a distribution of the wear longitudi-
‘nally of the hob during each ‘cutting cycle. In

addition to the foregoing advantage the present

.hobbing machine permits a very accurate control
- of lead since with a single splined assembly made

i |

2. A gear hobbing machine comprising a frame,

work carriage slidable on said ways, a hob sup- |
port overlying said carriage and angularly ad-~

“Justable about a vertical axis, a hob spindle on
Sald hob support, gearing for rotating said hob

spindle including a gear whose axis coincides
with the axis of adjustment of said hob support
to drive said hob spindle in all positions of angy-

Jdar adjustment, a work support angularly adjust-

able about a vertical axis on said carriage, a. work

? spindle on said work support, gearing for rotat-

- Ing said work spindle including & gear whose axis

~ up of the parts 83 and 87, it is possible to produce
- slight variations in lead on the work gear by

changing the angle between the direction of rela-

tive traverse and the axis of the work spindle.

 Thus while relatively large changes in relative
speed between the hob and work piece will be:
made by substituting different sets of change

~gears for the gears 1if, 112, such gears are not

ratios.

ils]

 provided to take care of an infinite number of
Thus a particular set of change gears

- may preduce ‘a ratio between the hob spindle

and the ‘work spindle which is not precisely that
desired. 'This ratio may be modified by substi-

- tuting different helically splined members for the

‘members 83 and 87 and fine variations in lead
may be accomplished by angular adustments of
~the work suvport 25 and the hob support 30 rela-

tive to the direction of ways 12.

70

Xls

coincides with -the axis of adjustment of said

work support to drive said ‘work spindle in all
__-positions of angular adjustment, said gearing in-
60

cluding common drive means to ef ‘ect timed ro-
tation of said hob and work spindles, means inde-
pendent of said gearing for effecting traverse of
sald carriage on said ways, and helically splined
means in said work spindle gearing relatively
axlally slidable upon traverse of said carriage
to superimpose a compensating rotation on said
work spindle in accordance with traverse. |

3. In a hobbing machine including a hob
spindle and a work spindle and connected gear
trains for rotating said spindles, a carriage.

| —

- mounting said work spindle for traverse in a -

direction which occupies a plane parallel to the
axes ol said spindles, said carriage carrying a
helically splined gear included in the train for
rotating the work spindle, a splined drive -shaft




pe,rellel to the direction of traverse ef said-car-

riage, said -gear being splined to said shaft and

movable glong said shaft as said carriage is trav-

ersed, change gears between said splmed cear and

said work spindle to pr ovide for hobbing gears of

different helix angle with a smgle splined snais
and splined gear,
of said gear trains for traversing said table.

4. A gear hobbing machine comprising a work

carriage, a work spindle thereon, a hob support:
relatively adjustable toward and away from said

carriage, a hob spindle on said support angularly
adjustable thereon with respect to said work
- spindle, a motor, a train of driving gears inter-
 eonnecting both of said spindles with said motor
for driving said spindies, drive means independ-

" ent of said motor for effecting traverse of said
carriage in a plane parallel to the axes of said

spindles, compensating means 1eSpens1ve to trav-
erse of said carriage to superimpose an additional
rotation of said work spindle upon the motor-

driven rotation thereof in accordance with the-
lead of the work gear being hobbed and the rate

of traverse of said carriage, said compensating

means comprising & pair of helically splined .
members in the gear train connecting said work
said snlined members

spindie with said motor,
“being relatively memble' exielly upon traverse of
said carriage. - |

- B.:A gear hobbing machine eem*erlemg a Woﬂ'
carriage, a work spindle thereon, a hcb support

relatively adjustable toward and away from said
carriage, 2 hob spindle on said support angularly

adjustable thereon with respect to said work
'spmdle a motor, a train of driving gears inter-

connecting both ef said spindles with said motor
for driving said splnd es, Arive means independ--
ent of said motor for effecting traverse of said -

carriage in a plane parallel to the axes of said

'epmdles compensating means responsive to trav-..
erse of said carrviage to superimpose an additional

rotation of said work spindle upon the motor-

driven rotation thereof in accordance with the

lead of the werk gear being hobbed and the rate

- of traverse of said carriage, said comupensating.
means comprising a pair of splined members in

the gear train connecting said work spindle with
said motor, said splined members being relatively
movable axially upon traverse of said carriage,
said splined member having g lead corresponding
to the lead of the gears being hobbed. |

6. A gear hobbing machine comprising a. work

carriage, a work spindle thereon, a hob suppor:

relatively adjustable toward and away from said
carriage, a -hob spindle on said support angular 137

2, 5;2;3;2-41'2_

“carriage, a work spindle.thereon, a he'b“suppert' |

and drive means independent

erse of said carriage to superimpose

relatively adjustable toward and away from:said

carriage, a hob spindle on said support angularly
ed;lueteble thereon with respect to said work
spindle, a. motor, a train of driving gears infter-

- connecting both of said spindles with said motor
for driving said spindles, drive  means independ-

ent of said motor for effecting traverse of said
carriage in a plane. parallel to the axes.of said
spindles, compensating means responsive to trav-
an additional
rotation of said work spindle upon the motor-
driven rotation thereof in accordance with the

-~ lead of the work gear being hobbed and the rate

of traverse of said carriage, said compensating

means comprising a pair of splined members in
the gear train connecting said work spindle with

 said motor, said splined members being reiatively

20

b
g |

movable axially upon traverse of saia carriage,
and .change ocears in said gear train whereby
gears of different lead may be hobbed m th the )

-same splined member and gear. g

8. A gear hobbing machine, eomp1 ising g welk
carriage, a work spindle thereon, a hob support

relatively adjustable toward and away from said
carriage; a hob spindle on said support angular-
1y admsteble thereon with respect fo said work

spindle, a motor, a 'train of driving gears mter-

- connecting both of said spmdles with said movor

30

for driving said spindles, drive means independ-

~ent of said meter for effecting traverse of said

i
-l

‘carriage in a plane parallel to the axes of said

spindles, compensating means responsive te trav-

~erse of said carriage to superimpose an addi-
- tional rotation of said work spindle upon the mo-

tor- drlven rotation theleef in accordance with

the lead of the work gear being hobbed and the
rate of traverse of said carriage, said compensat-

- ing means comprising a rotary shaft in the gear

40

train eenneetmg said work spindle with said mo-

tor, an externally splined sleeve removably
mounted on said shaft, and a removeble inter-

~ mnally -splined sleeve on said externally splmed-

45

50

sleeve, said splined sleeves being relatively axial-
ly mo ve,ble upon traverse of said carriage.

0. A gear hobbing machine eempnsmg g, frame
) eerrle,ge slidable on said frame, a work spmdle
on said ee,lrlage a tool spindle on said frame,
drive means for said spindies eemerlemg 2 mo-
tor and gearing eeﬁneetmg said motor to each of

- said spindles, master lead control oempensafmg

) S
it

adjustable thereon with respect to said way

spindle, a motor, a train of driving gears inter-

connecting both of said spindles with said motor.

for driving said spindles, drive means meeeend-
ent of said motor for effecting traverse of said
carriage in a plane parallel to the axes ef sald
spindles, compensating means responsive 1o
traverse of said carriage to superimpose an addi-

‘means in the gearing connecting said mete1_ and

said work spindile comprising a pair of coaxial

“helically splined members relatively axially slid-

able upon sliding movement of said carriage, and.

feeding means for tre,versmg sald carriage.

10. A gear hobbing machine as defined in elalm" '

- 9 in which said feeding means comprises a sepa-

GO

tional rotation of said work -spindle upon the

thereoi

motor-driven rotation in accordance

“with the lead of the work gear being hobbed and
- the rate of traverse of said carriage, said com-

.pensetme.meens comprising a pair of splined

members in the gear-train connecting said work
spindle with said motor, said splined members

- being relatively movable axially upon traverse

of said carriage, said splined members having a

lead equal to the lead of he11:>r ef the gears being
3 hobbed.

7..A gear hebbmg meehme eemprlsmg 2 werk_'

rate motor and feed screw mechamsm between |
said frame and carriage, | |

“11. A gear hobkbing machine as deﬁned in claim -

9 in which said work spindle is parallel to the di-

reetlen of traverse of said carriage. o
~12. A gear hobbing machine as defined in claim |
11 in which said tool spindle is mounted for an-
gular adjustment about an axis perpendicular to
the axes of both of said spindles. | |

- 13. A gear hobbing machine as defined in claim
0 in which said tool spindle and said work spindle
are each independently adjustable about an axis
perpendicular to both of said spindles.
- 14, A gear hobbing machine for m

achining the |

teeth of gears combprising a frame, a carriage

slidable on said frame, a work spindle on said car-
riage, a tool spindle on said frame. for a worm-




.

like tool, means mounting said tool spindle for

angular adjustment about an axis perpendicular

to the axes of both of said spindles to bring a

worm-iike hobbing tool and work piece into g

crossed and non-parallel operating relastionship
equivalent to the meshing relationship of a worm
and worm gear, drive means for said spindles
comprising a motor and gearing connecting said
motor to both of said spindles, said gearing be-
ing effective to rotate said spindles in the timed
relationship proper for meshed rotation of a
worm and worm gear having the same number of
- teeth as the tool and work piece, feeding means
for traversing said carriage in a direction to
cause the action of the tool to progress from one
side to the other of the work piece, and master
lead control compensating means comprising a

pair of coaxial helically splined members in-

cluded in the gearing connecting said motor with

. said work spindle, said members being relatively

~axially slidable upon feeding treverse of said
carriage.

- 15. A gear hobbing ‘machine as deﬁned in

- claim 14 in which said work spindle is parallel to
- the direction of traverse of said carriage.

16. A gear hobbing machine as defined in
claim 14 in which said work spindle is meunted
for angular adjustment in the plane containing
its axis and parallel to the direction of traverse
of said carriage and parallel to said tool spindle.
- 17. A gear hobbing machine as defined in

claim 14 in which said feeding means comprises

a feed screw mechanism for traversing said car-
riage, and a sepa,re,te metor drlve fer seld

o mechemsm |
- 18. A gear hobbmg maehme cemprlslng a

10

20

30

35

frame, a carriage mounted for horizontal sliding

- movement on said frame, a work spindle on said

carriage having its axis parallel to the direction

of traverse of said carriage, a tool spindle over-
hanging said carriage, means mounting said tool
spindle for angular adjustment in a horizontal
plane, drive means for said spindles comprising

a motor and gearing connecting said motor to

both of said spindles, feeding means for travers-

ing said carriage, and master lead control com-

- pensating means comprising a pair of coaxial
helically splined members in the gearing con-
‘hecting said motor to said work spindle, said
members being relatively emelly shdable upon
traverse of said carriage.

45

50

19. A gear hobbing machme as deﬁned in elalm .
18 in which said splined members are located in -

sald gearing elesely edJecent te smd work . . :
65

- spindle.

20. A gear hobbmg mechme as deﬁned in
cla1m 18 111 which seld feeding means cempnses

2,528,248
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a feed screw mechanism, and means for changing
the speed of said feeding means independent ef
the geared rotation of said spindles.

21. A gear hobbing machine as defined in elelm.

- 18 in which said feeding means comprises a sep-

arate motor and feed screw mechanism between

said frame and carriage.

22. A gear hobbing machine comprising a
frame, a work carriage slidable on said frame, a
work spindle on said carriage, a hob spindle on
said frame, & motor, driving gears interconnect-
ing hoth of said spindles with said motor includ-

- Ing a separate train of gears for driving each of

said spindles in definitely timed geared rotation,
feed means for effecting traverse of said carriage,
the train of gears for driving said work spindle

- Including a2 worm and worm gear in which the

worm drives the worm gear, said worm and worm
gear being located in the gear train relatively
close to the work spindle, master lead compen-

sating means respenswe to traverse of said car-
-rlege to superimpose an-additional rotation on
sald work spindle upon the geared rotation

thereof in accordance with the lead of the work
gear being hobbed and the rate of traverse of .

‘said carriage, said compensating means com-

prising a- pair of coaxial helically splined mem-

bers in the gear train for driving the work spindle

and located therein intermediate said worm and
worm gear and sald work spindle, said splined

-members being relatively slidable axially tipon
_traver.se of said carriage.

]

23. A gear “hobbing meehme as defined in

‘claim 22 in which said work spindle and said

helically splined members are parallel to the d1--
rection of traverse of sald carriage.

24. A gear hobbing machine as defined in claim
23 in which the means for effecting traverse of

the carriage eemprlses 2) seperete metor and feed |
screw mechemsm
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