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1

The present invention relates to hobbing ma-
‘chines and, more particularly, to hobbing ma-
chines of the axial feed type as distinguished
from tangential fesd type ‘hobbing machines.

In the operation of hobbing machines of the
axial feed type, it has heretofore been customary
to-periodically advance the hob, that is move the
hob tangentially -of the work spindle after a
number of blanks have been cut so as to bring a
new section of the hob into cutting position. This
practice does not make full use of the hob since
the portions thereof ‘intermediate successive set-
tings performed very little, if any, cutting; in
other words, the wear, etc., incident to the cutting

operation being performed is not uniformly dis-

tributed over the usable or effective length of
the hob.

The principal object of the present invention is
the provision of a novel and improved hobbing
machine or hob head comprising means for con-
tinuously advancing the hob or moving it tan-
gentially of the work during the operation of the
machine in such a manner ‘that the hob is ad-
vanced an amount equal to its usable or effective
length once during some relatively long prede-
termined period, such as a work day, a half day,
or the lke. At the end of each period the hob
is replaced, if necessary, and the -direction of
advance reversed or the mechanism returned to
its original position and the cycle repeated. Al-
ternatively, the hob may be intermittently ad-
vanced a very small amount hetween the cutting
operations.

Another obiect of the invention is the provision
of a novel and improved hobbing machine of the
axial feed type comprising means for continu-
ously advancing the hob or moving the same
axially at a very slow rate during operation of the
machine, which means will be simple in construc-
tion, positive, reliable and accurate in operation,
and preferably includes mechanism for readily
disconnecting the same when its use is not de-
sired.

The invention resides in certain constructions
and combinations and arrangements of parts and
further chjects and advantages ‘will be apparent
from the following description of the preferred
embodiment described with reference to the ac-
companying drawings ferining a part of this spee-
ification, in svhich similar reference characters
cdesignate eorresponding parts, and in which

Fig. 1 is a perspective view of .a hobbing ma-
chine embodying the present invention;

TFig. 2-is g sactional wiew, with portions in ele-
vation, through the .center line of the hob head
and aprroximately on the line 2—2 of Fig. 3;

Fig. 3 is an end view of the hob head shown
in Fig. 2, with the cover broken away;

Flg. 4 18 a view similar to Fig. 3 but showing a
snedified construction; and
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Fig. 5 is a fragmentary perspective view of the
right-hand side of the machine of Fig. 4.

Although the invention is susceptible of various’
modifications and -alternative constructions, it is
herein ‘shown and described as embodied in a
‘Tiobbing machine similar to that shown in United
States Patent No. 2,307,428, issued January 5,
1943, except that the shape of the machine is
-slightly gifferent, some of the electrical control
devices ‘have been relocated, and the hob head is
carried by a member -slidably supported in a
cylindrical aperture in the vertical column or
‘frame rather than being supported on horizontal
ways.

‘Generally speaking, the machine is of vertical
-‘eonstruction and comprises a base A,-a vertical
colurn or gooseneck B supported upon the base
A, a work ‘head C vertically movable upon ver-
tically spaced pairs of ways I8, It on the eolumn
B, and a-teol-or hob head D carried by a -cylin-
drical member slidably supported in a horizontal
cylindrical aperture in'the eclumn B and adjust-
2ble therein towards and from the work head.
The work which may be a gear blank, a shaft
to'be splined, or the like, is-adapted to be rotat-
ably supported in the work head € by a chuck or
some -other suitable means, not shown, attached
40 the upper end of the work spindle :{2 angd a
tail center I3 carried by a tail slide 14 supported
Tor vertical movernent towards -and from the
work spinéle upon ways 15, 1§ formed on the
workhead.  Thehob spindle or arbor 17 is rotat-
ably supported in the hob head Diin a manner
hereinafter more ‘Specifically ‘described and dur-
ing cperation of the machine is rotated in timed
relation ‘to the rotation of the work spindle 12 by
3, -cut ‘motor located in the lower part of the
column B and operatively connected to the re-
spective spindles in a manner similar to that
disclosed inthe aforesaid patent.

The work head C is adapted 'to be reciprocated
along the vertically spaced pairs of ways 18, 11
to cause a work blank -carried by the work head
to be moved axially past a hob fixed to the hob
arbor and to return the work head to its initial
position by a cooperating lead screw and nut -con-
‘nected to the work head C and the base A, re-
spectively. "The lead screw is located within the
cHip -guard 29 and is driven at a relatively slow
speed in timed relation to the rotation of the hob
and work spindles -from the work spindle drive.
The nut is rotatably supported in a ‘housing 21
‘bolted tothe base A and is adapted to be rotated
at:a relatively high speed through the medium of
a self<locking ‘worm and worm wheel drive by a
high speed reversible traverse motor located with-
in the celumn B :and connected thereto by the
-shaft 22.

. The contrdl circuits for the respective motors,
and the-cycle of -operations -of the machine are
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preferably similar to those discloged in the afore-
said patent and will not be herein described in
detail. Suffice it to say that after a suitable
blank has been positioned in the work head C,
the start push button switch 23 is depressed,
whereupon the traverse motor is operated to move
the work head vertically at a rapid traverse rate
to bring the blank to cutting position with re-
spect to the hob. At this point in the cycle,
the traverse motor is automatically stopped and
the cut motor started, thus continuing the move-
ment of the work head but at a relatively slow
feed rate. The feed movement continues until
the blank is cut, whereupon the cut motor is
automatically stopped. After the work has been
removed from the work head, the work head is
returned to its original position by again de-
pressing the start push button switch to actu-
ate the traverse motor in the opposite direction.
The direction in which the cycle of operation is
performed depends upon the setting of the se-
lector controller switches 24, 26. The machine
can be stopped at any time during its cycle of
operations by depressing the stop push button
switch 26. The length of travel of the rapid
traverse approach movement, the feed movement,
ete., is controlled by the adjustable stops 38, 3!
and 32 carried by the work head C and adapted
to actuate limit switches within the housing 23.

The cylindrical member 34 which carries the
hob head D is slidably supported in the column
B concentrically with respect to the main drive
shaft 285 of the machine and is adapted to be
moved longitudinally therein to adjust the hob
towards and from the work spindle by a screw 36.
The member 34 is adapted to be clamped in anhy
adjusted position by clamp mechanism actuated
by a clamp screw 87 and is prevented from rotat-
ing in the cylindrical aperture by a key 38. The
hob head D comprises a hob head housing 49 hav-
ing a cylindrical portion 41 projecting into a
cylindrical gperture in the front end of the mem-
ber 34 and through the medium of which the
housing 40 and in turn the hob head D are rotat-
ably connected to the front end of the member
34 concentric with the axis of the shaft 35. The
hob head D is adapted to be secured in any de-
sired angular position by bolts 42, the heads of
which engage within a circular T-groove 43 in
the front face of the member 34.

The hob arbor {7 is slidably supported in a
sleeve member 44 and through the medium of a
sleeve 45 on the left-hand end thereof as viewed
in Pig. 2, in a bushing 46 of an outboard support,
designated generally as 47. The hob H, the out-
line of which is shown in Fig. 2, is keyed to the
arbor {T and interposed between the sleeve 45
and a hob spacing washer 39, the right-hand
side of which abuts a shoulder formed on the
arbor by a change in its diameter. The sleeve
44 is rotatably supported in the hob head hous-
ing 40 by anti-friction bearings 48, 498 and hoth
the hob arbor 17 and the sleeve 44 are driven by
a hob arbor gear 58 splined to the right-hand
end of the arbor {7 and connected to an exter-
nal flange on the right-hand end of the sleeve
44 by machine screws 51. The gear 50 is con-
tinuously in mesh with a hob head drive pinion
52 formed on the right-hand end of a shaft 53
rotatably supported in the housing 48 by anti-
friction bearings 54, 55. The left-hand end of
the shaft 53 is provided with a bevel gear 58
keyed thereto and continuously in mesh with a
bevel drive gear 57 having an elongated hub 58,
through the medium of which the gear is ro-
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tatably supported by anti-friction bearings 59 in
a bearing cap or member 60 connected by screws
81 to the rear end of the cylindrical housing 40.
The gear 57 is splined to the front end of the
main drive shaft 35 of the machine so as to per-
mit sdjustment of the hob head towards and
from the work spindle.

The sleeve £4 and the gear 50 fixed thereto are
held against axial movement relative to the hous-
ing 48 by the bearings 48, 48 and the hob arbor
is adapted to be reciprocated therein by a thread-
ed shaft or hob arbor screw 62 extending into an
aperture 63 in the right-hand end of the hob
arbor, the end portion 64 of which aperture is
threaded to engage the threads of the screw 62.
The screw 52 is rotatably secured to the hub 65
of the gear 50 which projects to the right beyond
the housing 48 and by a cap member 66 bolted
to the end of the hub 65 and forming therewith
a groove within which a flange 87 on the screw
is confined. A spring 68 interposed between the
end of the screw 62 and the bottom of the aper-
ture 63 provides means for eliminating lost mo-
tion between the cooperating threads of the screw
62 and the hob arbor.

The hob arbor {7 and the screw 62 are op-
eratively connected by mechanism which pro-
duces a relatively slow relative rotation there-
between upon rotation of the hob arbor. As
shown, this mechanism comprises an epicyclic
gear train comprising a gear 8 keyed to the
member 68 by a key 11 and continuously in mesh
with the larger of two relatively fixed gears 12,
13 keyed to a sleeve 74 rotatably supported on
the shank of o bolt 75, the head of which en-
gages within a radially elongated T-slot 78 in a
disk-like member ¥7 rotatably supported on a
flanged sleeve 78 interposed therehetween and
the hulb 65 of the gear 58. The gear 72 is con-
tinuously in mesh with a gear 20 rotatably sup-
ported on a bolt 81, the head of which is located
within an arcuate-shaped T-slot 82 in the mem-
ber 7 for adjustment towards and from the bolt
15, The gear 88 is continuocusly in mesh with
a gear 83 rotatably supported coaxially with the
hob arbor {7 by 2 member 84 keyed to the screw
62 adjacent to its right-hand end and held there-
on hy a nut 85.

The gear 83 is adapied to be selectively con-
nected to the member 84 or disconnected there-
from by a pull pin 85 slidably supported in a suit-
able aperture in the member 84. The right-
hand end of the pull pin is enlarged to form a
hand grasp and the left-hand end adapted to
be selectively engaged within an aperture 87 in
the gear 83 for the purpose of locking the gear 83
to the member 84 or permit relative retation be-
tween the members. The pull pin 83 is adapted
to be yieldably retained in either its projected or
retracted position by a spring-pressed pawl §3
engageable within suitable grooves £§, §i in the
shank of the pin. A flange §2 on the shank of
the pull pin and engageable in one position of
the pin with the end of the member 82 and in
the other position of the pin with an inwardly
projecting flange 93 on a member 8§84 fixed to
the exterior of the member 84 limits the move-
ment of the pull pin. The construction and cp-
eration of the epicyclic gear train are such that
when the member 77 is free to rotate on the
member 78 about the axis of the hob arbor (7,
ne relative rotation takes place between the hob
arbor and the screw 62 upon rotation of the
gear 50 with the result that the heob is not ad-
vaneced unless the member 77 is held against ro-
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tation. -Obviously this may be :accomplished in
any suitable manner. As shown in the ‘embodi-
ment :ilustrated in Figs. 1 to 3, rotation of the
member TT.and in turn the gsar cluster -or as-
sembly comprising the gears 72 and 13-about the
axis -of rotation of the hob arbor is prevented
by :an anchor stud 88 threaded inte the housing
49 and comprising a head projecting into o slot
96 in the exterior of the member 77. The epi-
cyclic gearing is rendered inoperative to advance
the hob arbor uponremeval-of the anchorstud 85.
As -an itlustration of the type of hob advawnce
contemplated by the present invention, the gean:
78, 72, 13, 88 and 88 of the embodiment shown
have eighty, twenty-nine, twenty-five, thirty-two
and sixty-nine teeth, resnectively, with the result
that the screw 82 is rotated approximately one
revolution relative to the hob arhor for each two
thousand revolutions of the hob arbor and since
the screw 82 has ten threads per inch, the hob
is- advanced one-tenth .of an inch for each two
thousand revelutions thereof. After the hob has
been advanced an amount egual to its usable
length, the direction of axial meovement thereof

can be reversed, if desired, by inserting an idler :

gear in the epicyclic gear train, or it can be re-
turned te its initial position by manuslly with-
«drawing ‘the.pull pin 8§ and turning the screw
62 by hand. After the heb arbor has besn re-
turned to its starting position, the pull pm is
reengaged in the aperture 87 in the gsar 23 and
the device is conditioned to start a new cyele of
operations. As will be -well understoed by those
skilled in the art to which the invention relates
when :the ‘hob is -continuocusly advarced during
the cutting operation, the hob advance movement,
must be taken into consideration in determining
the gear ratios fo be employed between the hob
and work spindles.

As previously suggested, means other than that
described above may be emploved for selectively
holding the member 3% stationary or permitiing
it to 'rotate and an allernative consiructien is
shown in Figs. 4 and 5 wherein the member 777,
similar ‘to ‘the member 77 of the embodiment
shown in Figs. 1 to 3, is adapted toc be held sha-
tionary by a solenoid-operated hrake {88, the
solencid 181 of which is pericdically energized to
engage the brake and advance the hob g small
amount in timed relation to the reciprocation of
the work head and during an interval when the
work is out of engagement with ‘the hob. The
solenoid 81 is connmected in series circuit 4o a
source of clectric current with two normally open
switches $62, {83
other, which switches are-adapted to be intermit-
tently closed for-a short period of time while the
cut motor ‘is -operating but while the hob is out
of engagement with the work by elongated mem-
kers {04, {85, respectively, adjustably connected
to the lower right-hand side of the work head
C. The two switches 162, {03 are used because
the machine shown can be operated ‘with the
waork head in either the “up” or “down” posi-
tion at the beginning of ‘the cycle of operations.
The connections to the electrical switches 182,
{83 are made thrcugh the selector controller
switch 24§ in ‘such a manner that the corract
switch is -overatively connected in the cireuit
automatically with the selection of the cycle de-
sired. 'The members 34, 185 can be so located
that the hob is advanced either just before the
cutting .aperation starts or immediately at: the
end therect.

JFrom the foregoing description of the.preferred

-connected in parallel with each
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«embodiments of the invention, it ‘will be apparent

that the c¢bjects heretofore eénumerated -and
-others have been accomplished and that there
has bean provided -2 novel hob head and hobbing
machine wherein the -hob is advanced .during
‘operation of the machine at a comparatively slow
rate -either continuously or intermittently, -as
-desired.

The preferred embodiments of the invention
have een shownand described with considerable
«deétailibut it is to be understood that the invention
is- not limited to the particular construction
shown and it is my intention to hereby cover all
adaptations, modifications and uses thereof
which come within the practice of those skilled in
the art to which the invention relates and within
the spirit and scope of the appended claims.

Having thus described my invention, -what I
claim is:

1. In:a hob head, the combination of a rotat-
able and axially ‘movable hob arbor, means for
rotating said hob arbor, a member rotatably sup-
ported coaxially with respect to said hob arbor,
means operatively connecting said hob arbor-and

5 said member for moving said hob arbor axially

Tpon-relative rotation between said hob arbor-and
said member, a gear train operatively connected
to said hob arbor and to said member and com-
prising two relatively fixed -gears supported for
rotation -about an -axis offset from ‘the .axis -of
rotation -of said hob arbor for producing a slow
relative rotation between said hob arbor and said
member -upon rotation of said hob arbor, and
means for disconnecting said gear train.

2. In ahob head, the combination of a housing,
a hob arbor, bearing means carried by said hous-
ing to jeurnal said hob arbor in said housing for
rotation and axial movement relative thereto,
drive means within said housing for rotating said
hob arbor, a membsar rotatably supported in:said
housing and restrained from axial movement
with respect thereto, means operatively connect-
ing said hob arbor and said member for slowly
moving said hob arbor axially relative to said
bearing means upon relative rotation between
said hob arbor.and said member, and a gear train
operatively connected to said drive means and to
said member adapted for producing. a slow rela-

itive rotation between said hob arbor and .said

member upon rotation of said hob -arbor.

3. In a hob head, the combination of: a, rotat-
able and axially movable hob arbor; means for
rotating said hob.arbor; a member rotatably sup-
ported coaxially with respect to said hob arbor;
means operatively connecting said hob arbor and
said member for moving said -hob arbor axially
upon relative rotation between said hob arbor and
said member; and .a sear train operatively con-
nected to sald hob arbor and to said member
adapted for producing s slow relative rotation
between said hob arbor ang said member upon
rotation of said hob arbor; saig gear train com-

‘prising a gear concentric with said hob arbor and

rotatable therewith, a gear concentric with said
hob arbor and rotatable with ‘said member, .and
gearing connecting said.gears.

4. In a hob head, the combination of: g rotat-
able and axially movable hob arbor; means for
rotating said hob arbor; a member rotatably sup-
ported coaxially with respect to said hob.arbor;
means.operatively connecting-said hob arbor .and
said member for moving said hob arbor axially

‘upon relative rotation between.said.-hob arbor and

said member; a gear train operatively -connected
to said hiob and to said member for bproducing .a
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slow relative rotation between said hob arbor and
said ‘member upon rotation of said hch arbor;
said gear train comprising a gear concentric with
said hob arbor and rotatable therewith, s gear
concentric with said hob arbor and rotatable with
said member, and gearing connecting said gears;
and means for rendering said gear train inefiec-
tive to produce said slow relative rotation be-
tween said hob arbor and said member.

5. In a hob head, the combination of a rotat-
able and axislly movable hob arber, means for
rotating said hobk arbor, a member rotatably sup-
ported coaxially with respect to said hob arbor,
means for operatively connecting said hob arbor
and said member for moving said hob arbor
axially upon relative rotation between said hob
arbor and said rnember, s second member rofat-
ably supported coaxially with said hob arbor,
means for selectively holding said second member
stationary, a gear train operatively connected o

1

15

20

said hob arber and to said first-mentioned mem- .

ber and comprising gearing supported by said
second member for rotation about an axis offset
from the axis of rotation of said hob arbor for
producing a slow relative rotetion between said
hob arbor and said first-named member upon ro-
tation of said hob arbor.

6. In a hob head, the combination of: a rotat-
able and axially movable hob arbor; ineans for
rotating said hob arbor; a member roetatably sup-
ported coaxially with respect to said hob arbor
for meving said hob arbor axially upon relative
rotation between said hob arbor and said mem-
ber; a second member rotatably supported co-
axially with respect to said hob arbor; means for
selectively holding said second member station-
ary; and a gesr train operatively connected to
said hob arbor and %¢ saigd first-nsmed member
for producing a slow relative rofation between
said hob arbor and said first-named member
upon rotation of said hob arbor, said gear train
comprising a gear concentric with said hob aroor
and rotatable therewith, a gear concentric with
said hob arbor and rosatable with said firsi-
named member, and gearing carried by said
second member connecting said gears.

7. In 2 hobbing machine, the combination of &
rotatable and axially movable hob arbor, a ro-
tatable work support, means for rotating rsaid
hob arbor and said work support, means for pro-
ducing a relative movement betwzen said hob
arbor and said work support axially of the axis
of rotation of said work support, a member ro-
tatably supported coaxially with respect to said
hob arbor, means operatively connecting said hob
arbor and said member for moving said hob arbor
axially upon relative rotation between said hob
arbor and said member, a second member robat-
ably supported coaxially with respect to said hob
arbor, means controiled by the relative move-
ment between said heb arbor and said work sup-
port axially of the axis cf rotation of said work
support for intermittently holding said second
membper stationary, and a gear train comprising
gearing carried by said second member for rota-
tion about an axis offset from the axis of rotation
of said hob arbor for producing a slow relative
rotation between said hob arbor and said frst-
named member upon rotation of said hob arkor.

8. In a hobbing machine, the combination of a
rotatable and axially movable hob arbor, a rotat-
able work support, means for simultanecusly ro-
tating said hob arbor and said work suvport in
predetermined timed relation during the hobbing
-operation, means for producing a relative move-
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ment between said hob arbor and said work sup-
port axially of the axis of rotation of said work
support during the hobbing operaticn and in pre-
determined timed relation to the rotation of said
hob arbor and said work support, a member as-
sociated with said hob arbor and supported for
rotation relative thereto, means operatively con-
necting said hob arbor and said member for mov-
ing said hob arbor axially upon relative rotation
between said hob arbor and said member, and
gearing means interconnecting said member and
the driving means for the arbor to produce a slow
relative rotation befween said heb arbor and said
member during the hobbing operation and in pre-
determined timed relation to the rotation of said
hob arbor.

9. In a hobbing machine, the combination of a
rotatable and axially movable hob arbor, a rotat-
able work support, means for rotating said hob ar-
hor and said work support in predetermined timed
relation during the hobbing operation, means for
producing a relative movement between said
hob arbor and said work support axially of the
axis of rotation of said work support during the
hobbing operation and in predetermined timed
relation to the rotation of said hob arbor and
said work support, a member rotatably supported
coaxially with respect to said hob arbor, means
operatively connecting said hob arbor and said
member for moving said hob arbor axially upon
relative rotation between said hob arbor and said
membker, a second member rotatably supported
coaxially with respect to said hob arbor, means
for selectively holding said second member sta-
tionary, and a gear train operatively connected
to said heb arbkor and to said first-named mem-
ber and comprising gearing carried by said sec-
ond member for rotation about an axis offset from
the axis of rotation of said hob arbor for produc-
ing a slow relative rotation between said hob

‘arbor and said first-named member.

10. In a hobbing machine, the combination of
a rotatable work support, a hob head, a rotable
hob arbor journaled in said head for rotation and
axial movement relative thereto, means for ro~
tating said support and arbor in timed relation
to sach other and for producing relative linear
movement between said support and arbor in a
direction parallel with the axis of rotation of the
work support, a rotatable member journalled in
said head and restrained from axial movement
with respect thereto, gearing within said head
driven by said first-mentioned means for pro-
ducing a slow relative rotation between said ar-
bor and said member, and means including co-
operating threaded parts operatively intercon-
necting said arbor and member whereby said
arbor is slowly moved axially relative to said head
in response to relative rotation between said
arbor and member.

11. In a hobbing machine, the combination of
an angularly adjustable housing, a hob arbor,
bearing means carried by said housing to journal
said hob arbor in said housing for rotation and
axial movement relative thereto, a rotatable work
suppert, msans for simultaneously rotating said
hob arbor and said work support in predeter-
mined timed relation during the hobbing opera-
tion, means for producing a relative feed move-
ment between said hob arbor and said werk
support axially of the axis of rotation of said work
support during the hobbing operation and in
predetermined timed relation to the rotation of
said hob arbor and said work support, a member
rotatably supported in said housing and re-



2,537,067

9

strained from axial movement with respect there-
to, gearing means operatively connecting said
hob arbor and said member for effecting a slow
relative rotation between said arbor and mem-
ber, and means operatively interconnecting said
arbor and member for moving said hob arbor
axially relative to said bearing means upon rela-
tive rotation between said hok arbor and said
member.

12, In a hob head, the combination of an angu-
larly adjustable housing, a hob arbor supperted
by said housing for rotation and axial movement,
drive means carried by said housing for rotating
said hob arbor, cooperating threaded parts one
fixed to and rotatable with said hob arbor and the
other rotatable relative to said housing and re-
strained from axial movement relative thereto
for producing axial movement of said hobk arbor
upon relative rotation hstween said parts. and
gearing means operatively connected to said drive
means and the other of said threaded parts for
producing a slow relative rotation between said
threaded parts.

13. In a hob head, the combination of a hous-
ing, a hob arbor supported by said housing for
rotation and axial movement, drive means in-
cluding a driven member concentric with said
hob arbor for rotating said hob arbor, cooperating
threaded parts operatively conneected to said hob
arbor for moving said hob arbor axially relative
to said housing, one of said threaded parts being
connected for rotation with said arbor and the
other of said parts being supported for rotation
relative to said arbor, means rotatably intercon-
necting said housing with one of said threaded
parts in a manner preventing axiasl movement
thereof, and gearing means operatively connected
to said driven member and that threaded part
which is rotatable relative to said arbor for pro-
ducing a slow relative rotation hetween said
threaded parts.

14. In a hob head, the combination of an angu-
larly adjustable housing, a hob spindle assembly
including a rotatable member and a coaxial hob
arbor supported for axial movement within said
member, drive means carried by said housing for
rotating said hob spindle assembly, cooperating
threaded parts for producing axial movement of
said hob arbor relative to said member upon rela-~

tive rotation between said threaded parts, one :

of said threaded parts being operatively con-
nected to said hob arbor, and a gear train opera-
tively connecting said member to the other of
said threaded parts for producing a slow relative
rotation between said threaded parts.

15. In a hob head, the combination of a hous-
Ing, a hob spindle assembly including a rotatable
member and a hob arbor supported for axial
movement within said member, drive means car-

ried by said housing for rotating said hob spindle 6

assembly, cooperating threaded parts one opera-
tively connected to said member and the other
fixed to and rotatable with said hob arbor for
moving said hob arbor axially relative to said
member, and means for operatively connecting
said member and said first threaded member
comprising a gear fixed to said member, a second
gear fized to said first-named threaded part and
concentric with said first gear and said hob ar-

bor, and gears operatively connected to said gears 1

for producing a slow relative rotation between
said threaded parts.

16. In a hob head, the combination of a hous-
ing, a hob spindle assembly including a rotatable
member and a hob arbor supported for axial
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movement within said member, drive means car-
ried by said housing for rotating said hob spindle
assembly, cooperating threaded parts concentric
with the axis of rotation of said hob arbor for
producing a slow axial movement of said hob
arbor relative to said member upon relative rota-
tion between said threaded parts one of said
threaded parts being fixed to and rotatable with
said hob arbor, a gear fixed to said member, a
second gear fixed to said second-mentioned
threaded part, and gearing operatively connect-
Ing said gears whereby said second-mentioned
threaded part is rotated relative to said first-
mentioned threaded part upon rotation of said
hob spindle assembly.

17. In a hob head, the combination of: g hous-
ing; a hob spindle assembly including a rotatable
member, a hob arbor supported for axial move-
ment within said member; cooperating threaded
parts one fixed to and rotatable with said hob
arbor; a gear fixed to said member; a second gear
fized to said threaded part other than the part
fixed to said hob arbor; means for rotating said
spindle assembly; and gear means for connecting
said first two mentioned gears including a pair
of gears rotatable about an axis fixed with respect
to said housing.

18. In a hobbing machine, the combination of
a rotatable work support, a housing pivotally sup-
ported for adjustment aboubt an axis extending
transversely of the axis of rotation of said work
support, a hob arbor supported by said housing
for rotation and axial movement, drive means for
simultaneously rotating said hob arbor and said
work support in predetermined timed relation,
sald drive means including gearing within said
housing and connected to a shaft coaxial with
the pivotal axis of said housing, means for pro-
ducing simultaneously with the rotation of said
hob arbor and said work support a relative feed
movement between said hob arbor and said work
support axially of the axis of rotation of said
work support in predetermined timed relation
to the rotation of said hob arbor and said work
support, relatively rotatable threaded parts oper-
atively connected to said hob arbor for moving
said hob arbor axially, one of said threaded parts
being connected for rotation with said arbor and
the other of said parts being supported for rota-
tion relative to said arbor, means rotatably inter-
connecting said housing with one of said threaded
parts in a manner preventing axial movement
thereof, and a gear train operatively connecting
said gearing within said housing to that threaded
part which is rotatable relative to said arbor for
producing g slow relative rotation between said
threaded parts in predetermined timed relation
to the rotation of said hob arbor.

THEODORE F. CARLIN.
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