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2,629,290 

HOBB ING MACHINE 

Otis E. Staples, Euclid, and Anthony J. Bent, Wil 
loughby, Ohio, assignors, to The Cleveland 
Hobbing Machine Company, Cleveland, Ohio, a corporation of Ohio 
Application October 27, 1948, Serial No. 56,726 

(C. 90-4) 15 Claims. 
. 1. 

The present invention relates to hobbingma 
chines and, more particularly, to hobbing ma 
chines of the axial feed type as distinguished 
from tangential feed 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 num 
ber 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, 
in order to insure that an entirely new section 
thereof is in cutting position, it is necessary to 
leave an unused portion between the section that 
has just been used and the next section to be uti 
lized. These portions, intermediate:successive-set 
tings have performed no, or very little, cutting 
so that the wear, etc., incident to the cutting 
operation being performed is not uniformly dis 
tributed over the usable or effective length of 
the hob. More recently the hob, has been con 
tinuously advanced or moved tangentially of the 
work during the cutting operation in such a.man 
ner that the hob, is advanced an amount equal 
to its usable or effective length-orace during some 
relatively long period of time, such as a work 
day, a half day, or the like. 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. . 

The principal object, of the present invention 
is...the provision of a novel and improved, hob 
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bing machine and hob head, of the character referred to, comprising means for effecting a con 
tinuous advance of the hob tangentially, of the 
work during the cutting operation, which means 
includes novel mechanism for stopping the na 
"chine at the completion of the particular cut 
or cycle of operations being performed at the 
time the hob reaches a predetermined point in 
its advance tangentially of the Work. 
Another object of the invention is the provision 

of a novel and improved hobbing machine and 
hob: head as set forth in the preceding object 
and wherein the mechanism for stopping thema 
chine, in response to a predetermined tangential 
advance of the hob, is readily adjustable to per 
mit selection of the extent. of that advance, 
whereby the machine and mechanism are readily 
adapted for use of hobs of different length and/or 
to work periods of different, durations. 
A further object of the invention is the pro 

vision of a novel and improved hobbing machine 
and hob, head as set forth, in the two preceding. 55. 

objects wherein the mechanism responsive to 
tangential or axial advance of the hob is con 
veniently located adjacent the end of the hob 
head housing. So that it is readily accessible for 
Servicing and adjustment. 
An additional object of the invention is the 

provision of a novel and improved hobbing ma 
chines and hob head as set forth in any of the 
preceding objects and wherein the mechanism 
for stopping the machine at the completion of 
the predetermined advance of the hob includes 
a signal for automatically indicating that the 
predetermined point in the tangential advance of 
the hobhas been reached. 
The invention also, has as an object the pro 

Vision of a novel and improved hobbing machine 
and hob head as set forth in the preceding ob 
jects wherein the mechanism responsive to tan 
gential or axial advance of the hob is relatively 
economical to manufacture, easy to install and is 
so located in the machine that it does not require 
increase in thesize of the hob head adjacent, the 
hob carried thereby. 
The invention further resides in certain con 

5 structions and combinations and arrangements 
of parts and further objects and advantages will 
be apparent from the following description of 
the preferred embodiment, described with refer 
ence to the accompanying drawings, forming a 
part of this specification, in which similar ref 
erence characters designate corresponding parts, 
and in which: 

Fig.1 is a perspective view of a hobbing ma-. 
chine embodying the present invention; 
Fig.2 is a sectional view, with portions in ele 

vation, through the center line of the hob. head 
and approximately on the line 2-2 of Fig. 3; 

Fig. 3 is a sectional view substantially on the 
line 3-3 of Fig. 2, with certain parts in eleva 

40 tion; 
Fig. 4 is an enlarged fragmentary view of a 

portion of the right-hand side of Fig. 2 more 
clearly illustrating, in section, the mechanism, for 
axially, shifting the hob and for operating the 
stopping mechanism after a predetermined ad 
vance of the hob; and 

Fig. 5 is a simplified, schematic wiring diagram 
for the electrical circuit, of the machine. 
Although the invention is susceptible of vari 

ous modifications and alternative constructions, 
it is herein shown and described as embodied in 
a hobbing machine similar to, that shown in 
United States. Patent No. 2,307,428, issued Janu 
airy 5, 1943, except that the shape of the machine 
is slightly different, some of the electrical control 



3 
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 
construction and comprises a base A, a vertical 
column or gooseneck B supported upon the base 
A, a work head C vertically movable upon verti 
cally spaced pairs of ways 0, on the column 
B, and a tool or hob head D carried by a cylin 
drical member slidably supported in a horizon 
tal cylindrical aperture in the column B and ad 
justable therein toward 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 ro 
tatably supported in the Work head C by having 
one end supported in a chuck or some other suit 
able means, not shown, attached to the upper end 
of the work spindle 2. The other end of the 
work is engaged and Supported by a tail center 
3 carried by a tail slide 14, the latter being Sup 
ported for vertical movement toward and from 
the work spindle upon ways 5, 6 formed on the 
Workhead. The hob spindle or arbor 7 is rotatably Sup 
ported in the hob head D in a manner herein 
after more specifically described and during Op. 
eration of the machine is rotated in timed rela 
tion to the rotation of the work Spindle 2 by a 
cut motor located in the lower part of the col 
umn B and operatively connected to the respec 
tive spindles in a manner similar to that disclosed 
in the aforesaid patent and hence is not here 
shown nor described in detail. The hob head D 
is preferably provided with a conventional means 
F for supplying a cutting fluid to the hob and 
Work. The work head C is adapted to be reciprocated 
along the vertically spaced pairs of Ways 0, . 
to cause a work blank carried by the Work head 
to be moved axially past a hob fixed to the hob 
arbor IT and to return the work head to its in 
itial position, by a cooperating lead screw and 
nut connected to the work head C and the base 
A, respectively. The lead screw is located with 
in the chip guard 18 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 hous 
ing 19, bolted to the base A, and is adapted to 
be rotated at a relatively high Speed through 
the medium of a worm and worm wheel drive by 
a high speed, reversible traverse motor located 
within the column B and connected thereto by 
the shaft 20. These mechanisms are likewise Sim 
ilar to those shown in the aforementioned pat 
ent to which reference is had for the details 
thereof. - 

The cylindrical member 2 which carries the 
hob head D is slidably supported in a cylindri 
cal aperture in the column B and is concentric 
with respect to the main drive shaft 22 of the 
machine. The member 2 is adapted to be 
moved longitudinally Within the cylindrical ap 
erture by means of a screw 23 to effect adjust 
ment of the hob toward and from the Work 
spindle, the member 2 being clamped in any 
adjusted position by a clamp mechanism actu 
ated by a clamp Screw 24 and being prevented 
from rotating in the cylindrical aperture by a 
key 25. The hob head D comprises a hob head 
housing 26 having a cylindrical portion 26a pro 
jecting into a cylindrical aperture in the front 
end of the member 2 and through the medium 
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of which the housing 26 and, in turn, the hob 
head D are rotatably connected to the front end 
of the member 2 concentric with the axis of 
the shaft 22. The hob head D is adapted to be 
Secured in any desired angular position by bolts 
27, the heads of which engage within a circu 
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lar T-groove 28 in the front face of the mem 
ber 2. 
The hob H, which is indicated by broken lines 

in Fig. 2, is keyed to the arbor 7 intermediate 
a shoulder 29, formed on the arbor by a change 
in its diameter, and a sleeve 30 which is re 
tained on the arbor by a nut 3 provided on the 
threaded outer end of the arbor. Hobs of dif 
ferent lengths may be utilized by employing a 
Spacing Washer or sleeve between the hob and 
the shoulder 29 and/or by utilizing a sleeve 30 
of different length from that shown. 
The sleeve 30 is slidably and rotatably sup 

ported in a bushing 32 provided in an outboard 
Support 33 which is attached to the hob hous 
ing 26, the bushing being held from axial move 
ment by combined retainers and oil seals 34 and 
35. The arbor f7, to the right of the hob as 
viewed in Fig. 2, is slidably supported in a sleeve 
36. This sleeve is rotatably supported in the hob 
head housing 26 by pairs of antifriction bear 
ings 37 and 38. The bearings 37 are retained in 
place between a shoulder in the housing 26 and 
a nut and Washer assembly 39 secured to the 
outer end of the sleeve 36, an oil seal 40 being 
interposed between the nut and washer assem 
bly and the adjacent surface of the housing 26. 
The bearings 38 are retained in place between 
a shoulder in the housing 26 and a plate 4 Ise 
Ged to the housing by machine screws or the 

e. 
The right-hand portion of the hob arbor or 

Spindle T, as viewed in Fig. 2, is splined, and 
Slidably keyed thereto is a hob arbor gear 42 
Which is connected to an external flange on 
the right-hand end of the sleeve 36 by na 
chine ScreWS 43. The gear 42 is continuously 
in mesh With a hob drive pinion 44 formed on 
the right-hand end of a shaft 45 which is ro 
tatably supported in the housing 26 by anti 
friction bearings 46 and 47. The left-hand end 
of the shaft 45 has a bevel gear 48 keyed there 
to, the gear being held in place by a nut 49 on 
the threaded end of the shaft 45. The gear 48 
is continuously in mesh with a bevel drive gear 
50 which has an elongated splined hub 5 in 
Which is received the splined end portion of the 
drive shaft 22. The hub 5 of the gear 50 is 
rotatably supported by a pair of antifriction 
bearings 52 mounted in a bearing Cap Or el 
ber 53 which is connected by screws 54 to the 
rear end of the cylindrical portion 26a of the 
housing 26, a bearing retaining plate 55 and 
Shims 56 being interposed between the bearing 
cap and the hob head housing. The rear por 
tion of the inner race of the bearings 52 is en 
gaged by a nut 57 threaded upon the hub 5 of 
the gear 50 and a suitable oil retainer or seal 58 
is provided between the nut 57 and the rear 
portion of the bearing cap 53. The bearings 
52 and their retainers cooperate with the gear 
50 to prevent axial displacement of the latter, 
the hob head housing 26 and the cylindrical 
member 21, however, being movable axially of 
the drive shaft 22 to permit adjustment of the 
hob head toward and from the work Spindle. 
The gear 50 is provided with a cylindrical shaft 
seal 59 to protect the end of the drive shaft 22, 
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when it projects forwardly of the gear 50, and 
to prevent the entrance of foreign matter into 
the splines of the gear and shaft. 
As mentioned heretofore, the hobarbor or 

spindle it, in addition to its rotation, is given 
a slow axial movement or feed. For this pur 
pose the hub of the gear 42 is elongated and 
has a stepped portion 60 on which a gear 6f 
is supported, the gears 42 and 61 being con 
nected for rotation by a key 6 fa. The gear-6 
meshes with a gear 62 which is comected to 
rotate with a gear 63 by means of a pin or rod 
64 extending through the two last-mentioned 
gears. The gears 62 and '63' are supported upon 
a bushing 65 which, in turn, is rotatably stip 
ported upon a cylindrical portion 66 of a shaft 
67 by antifriction bearings 68 and 69. The por 
tion 66 is eccentrically disposed with respect to 
the axis of the shaft 67 so that the gears 62 and 
63 may be placed in mesh with or disengaged 
from the gears 61 and 70 respectively as herein 
after described. 
The gear 70, which is adapted to mesh with 

the gear 63, is mounted upon a bearing retain 
ing ring ill, the ring being connected for rota 
tion with the gear 70 by a key 12. The bearing 
retaining ring 71, and hence the gear 10, are 
journalled for rotation upon a reduced diam 
eter portion 73 of the hub of the gear 42 by anti 
friction bearings 74 and 75, the bearings being 
held in place by a nut 76 screwed upon the 
threaded end of the said "reduced diameter por 
tion 73. The bearing ring 7 has a hollow cylin 
drical cap member TT connected thereto by ma 
chine screws '78 which extend through a flange 3: 
of the cap member and are screwed into tapped 
holes in the ring 7 ?. The outer end of this cap 
member 77 projects through an opening in an 
end cover 79 for the hob head housing 26, an 
oil seal 80 preferably surrounding the cap mem 
ber adjacent the opening through the cover 19. 
The outer end of the cap member 77 is aper 

tured to receive a cylindrical portion 8 of a hob 
arbor shifting screw 82 which extends within 
the cap member and is freely received in an axial 4: 
bore provided in the adjacent end of the hob 
arbor or spindle 7. A flange 83 is provided in 
termediate the threads of the screw 82 and the cylindrical portion 8 thereof, this flange being 
disposed within a recess in the inner face of the 
end of the cap member 77 and secured thereto 
by screws such as 84 so that the hob shift screw 
82 is rotatable with the cap member 77 and the 
gear T0. Exteriorly of the cap member the hob 
shifting screw 82 is provided with a polygonally 
shaped portion 85 which is adapted to be en 
gaged by a wrench or other tool for actuation 
of the mechanism when returning the hobarbor 
or spindle to its initial position as hereinafter 
described. 
Threadably engaged with the hob shifting 

screw 82 is a nut member 86 which is secured 
by screws 81 to the adjacent end of the hob 
airbor if. Also threaded upon the hob'shifting 
screw 82, and disposed intermediate the nut 866. 
and flange 83, is a second nut member 88, the 
hub of which is extended and preferably pro 
vided with a locking spring 89. The outer pe 
ripheries of the nut members 86 and 88 are pro 
vided with splines or gear teeth 90 and 9, re 
spectively. Surrounding the peripheries of the 
nut members 86 and 88 is an adjusting lock gear 
592, the interior of which is provided with two 
-spaced series of gear teeth or splines 93 and 94 
cooperating, respectively, with the gear teeth or " 
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splines 90,9 on the nut members 86, 88 so that 
the two nut members are held from relative dis 
placement during operation of the mechanism. 
The nut 88 and the lock gear 92 cooperate with 

the nut 86 to provide a means for preventing 
backlash between the threads of: the screw 82 
and of the nut 86. To effect adjustment of these 
parts, the lock gear 92 is moved-axially until the 
gear teeth or splines 90, 93 on the nut 86 and 
the lock gear 92 are disengaged, the gear teeth 
or splines;94, 94 on the nut:88-and the lock gear, 
however, remaining in engagement. The lock 
gear 92 is then rotated, while the screw 82 is 
held stationary, until there is no backlash be 
tween the screw and the 'nuts whereupon the 
lock gear is axially moved to the position as 
shown in Figs., 2 and 4. So that the gear teeth 
'or splines 90, 93 are reengaged. Since the gear 
teeth or splines 9, 94 remain in engagement, 
and Since the nut 86 is connected to the hob 
arbor, the adjusted position of the 'nut'88 relative 
to the nut 86 is retained. To facilitate this ad 
justment, the nut 86 may be provided swith 
grooves 90a, which are extensions of the grooves 
Or: Spaces between the teeth or splines on the nut 
86, and the lock gear 92 may be provided with 
One or more longitudinal marks or grooves so 
that the extent of relative rotation between the 
lock gear 92 and the nut 86 during adjustment 
may be readily determined. 
The outer periphery of the lock gear 92 is 

threaded, and Screwed thereon is a pair of con 
trol rings or nut members '95 and '96, the bores 
of which are threaded to cooperate with the 
threads on the lock gear 92 so that the ring or 
nut members may be disposed at any positions 
along the length of the member 92. Preferably, 
however, the nut or ring member '96 remains 
adjacent the rear or left-hand end of the lock 
gear 92 While the ring or nut member 95 is aid. 
justed to various positions axially of the lock 
gear to provide for control of the machine in 
'response to different predetermined axial dis 
tances of movement of the hob arbor as herein 
after described. 

Slidably disposed upon the inner cylindrical 
surface of the cap member 77 is a relatively thin 
cylindrical sleeve 97 the end portion of which, 
ladjacent the closed end of the cap member 7 
is turned inwardly to provide a flange 98. This 
'flange forms an abutment for one end of a com 
pression Spring 99, the other end of which bears 
against the inner face of the end of cap member 
TT, the spring 99 being normally uncompressed 
as indicated in Figs. 2 and 4. The cap member 

adjacent the inner or unflanged end of the 
sleeve 97 is provided with a plurality of radial 
“openings. A feed control ring f OO is slidably dis 
posed exteriorly of the cap member TT and is 
connected with the sleeve member 97 by flat 
headed Screws of which extend outwardly from 
the sleeve member 97 passing through bushings 
02 between the sleeve 97 and ring loo, the outer 

tends of the Screws being provided with nuts 03. 
The diameters of the bushings O2 are such 
that they have a sliding fit within the elongated 
'slots in which they are disposed so that the 
sleeve member is constrained to rotate with the 
cap member and in addition can move axially 
relative thereto a limited extent. 
The cap member 77 is also provided with a plu 

ality of slots fo4, of which one only is shown 
in Figs. 2 and 4, in which levers 05 are pivotally 

75 mounted With one end of the levers extending into contact with the control ring foo. The 



2,629,290 
7 

other ends of the levers 05 extend inwardly of 
the bore of cap member 77 and into the path of 
movement of the ring or nut member 95, which 
in its advanced position, i.e., the extreme left 
hand position indicated in broken lines in FigS. 
2 and 4, is adapted to engage the levers and rock 
the latter. 
The cover member 79 is provided with a radial 

opening through which passes a portion of a 
bent lever 06, the lever being provided with a 
pivot pin 01 which is supported in this opening 
of the housing 79. The inner or lower end of 
the lever 06, as viewed in Figs. 2 and 4, is pro 
vided with a somewhat spherical enlarged por 
tion or knob 68 which is adapted to engage the 
control ring 100. The portion of the lever on 
the other side of the pivot () , and exteriorly 
of the housing 79, is bent at substantially right 
angles and has a portion thereof engaging the 
actuating pin or member of a microswitch fo9 
which is adjustably supported upon the housing 
79. Intermediate the point of engagement of 
switch O9 with the lever f06 and the substan 
tially vertical portion of the latter, the lever is 
provided with an elongated slot through which 
passes a pin (). The lower end of this pin is 
secured to the adjacent outer surface of the 
housing 79 and between the said housing and the 
lever is disposed a compression spring , the 
Outer end of the pin O being threaded and pro 
vided with nuts 2. The construction just de 
scribed is such that the spring continuously 
urges the lever 106 to the position as shown in 
Figs. 2 and 4, but the lever may rock about its 
pivot 07 when the ring 80 moves to the right 
as viewed in these figures, thereby operating the 
switch 09. The switch 109 and the portion of 
the lever 06 exteriorly of the housing 79 are 
preferably enclosed by suitable cover plates such 
as 3. - 

It Will now be apparent that rotation of the 
drive shaft 22 is transmitted through the bevel 
gears 59 and 48, thus rotating the shaft 45 and 
pinion 44 and the latter drives the gear 42 there 
by rotating the hob arbor and the hob. H 
attached thereto. In addition, this rotation of 
the gear 42 drives the gear 6 which, in turn, 
Causes the gears 62 and 63 to rotate since the 
former is connected to the latter. Consequently, 
the gear 70, the cap member 7, and the feed 
Screw 82 are rotated. The speed of rotation of 
the feed screw 82 is equal to that of the hobarbor 
plus or minus a very small increment so that feed 
screw rotates relative to the hobarbor or spindle 
flat a very slow rate thereby causing the latter 
to be moved axially through the sleeve 36 due 
to the action of the nuts 86 and 88. As the hob 
spindle thus moves axially it carries therewith 
the control rings or nuts 95 and 96. When the 
hob arbor has moved axially a sufficient distance 
to dispose the control ring or nut 95 in its ex 
treme left-hand, broken line position, as shown 
in Figs. 2 and 4, it engages the levers 5, rock 
ing the latter counterclockwise, as viewed in these 
figures, thus forcing the ring ) and hence the 
sleeve 97 to the right against the force of the 
compression Spring 99. This movement of the 
control ring 99 rocks the lever 6 counterclock 
wise about its pivot , thereby actuating the 
switch fo9, which, as hereinafter described in de 
tail, is Connected in the control circuit for the 
machine So as to stop the operation of the latter 
at the completion of a hobbing operation and 
light a signal lamp I, indicating that the hob has 
advanced to its predetermined position and must 

0 

5 

20 

30 

55 

60 

8 
be replaced or reground. The extent of the shift 
of the hob and its spindle prior to actuation of 
the switch 99 may be adjusted by adjusting the 
position of the control nut 95 upon the adjust 
ing lock gear 92, the limits of this adjustment 
for the illustrated machine being indicated by 
the full and broken line positions of this ring or 
nut member adjacent the extremities of the 
threads on the member 92. 
As mentioned heretofore, the advance of the 

hob arbor and the hob carried thereby is ex 
tremely slow and yet this is effected by a min 
imum of gears, the gearing ShoWn for this pur 
pose being that known as "differential gearing,' 
the construction and operation of which is more 
fully described and claimed in the copending ap 
plication of Thomas Barish, Serial No. 86,482, 
filed April 9, 1949. For the present purposes, it 
is sufficient to note that this gearing is such that 
the ratio of the number of teeth on at least one 
of the pairs of meshing gears St, 62 and 63, 70 
is not a whole number. That is to say, the 
quotient of the number of teeth on the gear 6 
by the number of teeth on the gear 62, for ex 
ample, is equal to a whole number plus or minus 
a small integer. The sign, whether plus or 
minus, depends upon the hand of the thread on 
the screw 82 and upon whether the mechanism. 
is adapted to shift the hobarbor to the right or 
to the left. By way of example but without lim 
itation thereto, the number of teeth on gears 
61, 62, 63 and 70 may be, respectively, 244, 81, 83 
and 250. With such a ratio of gears the screw 
82 is given one revolution relative to the hob 
arbor spindle for approximately every 10,000 rev 
olutions of the latter and, if there be 10 threads 
to the inch on this screw, it will be readily ap 
parent that the advance of the hob arbor is in 
the Order of 10 millionths of an inch per revolu 

, tion of the arbor. Consequently, by Suitable ad 
justment of the control ring or nut 95 upon the 
lock gear 92, the length of time required for the 
hob arbor to move axially to the position for 
actuation of the switch 09 can be made equal 
to the length of a work shift or any desired rel 
atively long interval of time so that the machine 
may be serviced in its normal idle time and its 
productive time is not interrupted. Moreover, 
since the hob is being continuously advanced, the 
Wear on its surface is equally distributed there 
over so that the hobs will perform satisfactory 
service for longer periods of time than when they 
are adjusted intermittently as previously men 
tioned. The rate of hob advance and its direction 
for a given screw 82 may be readily selected by 
substituting for the gears 6,62, 63 and 70 others 
having different numbers of teeth. Moreover, 
the direction of axial movement of the hobarbor 
may be readily reversed for a given set of these 
gears by simply reversing their positions. 
As stated above, the gears 62 and 63 are jour 

nailed upon an intermediate portion of the shaft 
67 which is eccentric with respect to the axis of 
that shaft. To the right of the eccentric portion 
66, as viewed in Fig. 2, the shaft 67 has a con 
centric portion of reduced diameter which is 
journalled in the cover member 79 by antifriction 
bearings 4, a collar 5 being disposed between 
the bearings 4 and the eccentric portion of the 
shaft. Exteriorly of the cover member 79, the 
shaft 67 has a handle member 16 keyed there 
to, the outer end of the shaft 67 being threaded 
and provided with a nut 7 to retain the handle 
in place. The inner, or left-hand, portion if 8 of 
the shaft 6 is concentric and is journalled in 
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abore, provided in the housing 26 and between 
the portions. 66 and 8 the shaft 67 has a con 
Centric portion 9 of larger diameter forming 
Shoulders, abutting the housing 26 and the bear 
ings. 69. 
The portion 8 of the shaft 67 is provided with 

two recesses spaced 180° apart with which a 
Spring, pressed ball detent 20'selectively cooper 
ates to retain the shaft, in either of two posi 
tions corresponding with the engaged and dis 
engaged positions of gears 62 and 63 with respect 
to the gears 6 and T0. That is, with the handle 

6 disposed as illustrated in Fig. 2, the eccentric 
portion. 66. of shaft 67 is at its uppermost posi 
tion So...that the gears. 62 and 63 are engaged with 
the gears 6 and 70. Hence, rotation of the hob 
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arbor, or Spindle. 7... also causes the latter to be 
slowly moved or shifted axially. When the hob 
arbor has moved axially the predetermined dis 
tance, as determined by the setting of the con 
trol. nut 95, the switch O9 is actuated, as above 
described, terminating operation of the machine 
and lighting, the signal. lamp L. The operator 
then rocks the handle 6 through 180° to the 
Second position thereof thus disposing the eccen 
tric. portion at its lowermost position and dis 
engaging the gears. 62 and 63 from the gears 6 
and 10.thereby interrupting the driving connec 
tions between the hobarbor 7 and the hob shift 
ing screw.82. A wrench or other tool may then 
be applied to the polygonally shaped portion 85 
of screw 82, and the latter, together with the hob 
arbor returned to its initial position. When the 
hobarbor has reached its extreme left-hand po 
sition, as viewed in Figs. 2. and 4, the ring or 
nut. 96 engages the flange 98 of the sleeve 97. 
This slightly, compresses, the spring 99, moving 
the feed control ring 00 sufficiently to actuate 
the switch 09, thereby relighting the indicating 
lamp L. The hob arbor is then moved in the op 
posite, direction, that is, to the left as viewed in 
Figs. 2. and 4, until the lamp L. is extinguished. 
This represents the position in which the ring 
or nut-96 has moved from engagement With the 
flange 98 so that the spring 99 is no longer com 
pressed and hence the control ring OO is so dis 
posed that the lever, 06, returns to its initial 
position under influence of the spring . 
In the event the advance of the hob arbor to 

its extreme: forward: Cr. left-hand position, as 
shown: in Figs., 2 and 4, has occurred at a time 
such that.the machine is conditioned to begin a 
cutting or hobbing operation which has been pre 
vented by the actuation of switch 09, the circuit 
to the cut notor should be opened before return 
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ing the hobarbor to its initial position, in order 
to insure that the machine will not automatically 
resume operations before the hob has been re 
placed, and properly positioned. Even though 
the operation of the machine is stopped by switch 
09 at the end of a hobbing operation and before 

the machine is conditioned for a new operation, 
it, is good practice to open the circuit to the cut 
motor while returning the hobarbor to its initial 
position. ... 
When the hobarbor has been returned to its 

initial position, the handle it 6 is again rocked 

60 

through. 180° thus reengaging the gears 62 and 
63 with the gears 6 and 79. The circuit to the 
cut...motor is: then restored and operation of the 
machine may then be resumed. The spring de 
tent 20 holds the shaft, 67, and hence the gears 
62 and 63, in either of the two- above-described 
positions after being moved thereto by the oper 
ator rocking the handle: 6: through, an arc of 
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move vertically at a relatively slow rate. 

10 
180, the two positions of the handle being indi 
cated by broken lines in Fig. 3. 
The operation of the machine is electrically 

controlled. For this purpose the vertical column 
B of the machine is provided with a control 
panel 2f having a start switch 22, a stop switch 
23, a Switch 24: for controlling the direction of 
rotation of the hob, and work, a "job, selector' 
Switch; 25 for controlling the direction of the 
operating cycle; a “feed on-off' switch 26, 
and a Switch; 27 for automatically terminating 
the feed prior to stopping the rotation of the 
Work and hob. The start and stop, switches are 
preferably of the push button, type, while the 
SWitches 24, 25; 26 and 27 are multiple con 
tact SWitches having two operating positions for 
the movable contacts thereof. Adjacent the low 
er Ways to of the machine is a housing 28:which 
is provided with a work head travel controlled 
Switch 36 operated by the adjustable stop. 29 
and a Second work head travel control switch: 37 
operated by the adjustable stops: 36; and: 3 
carried by the lower portion of the work head. 
The other side of the work head is preferably 
provided with two spaced stops or abutments, 
not shown, adapted to actuate an overtravel lim. 
it Switch mounted on the column B. 

Briefly stated the operation of the machine: is 
as follows: A Work blank: is positioned in the 
Work head, being held by a chuck on the work 
Spindle 2 and by the tail center 3, and thema 
Chine is then started by pushing the start button 
22. This energizes the rapid traverse motor, 
Which is connected with the shaft:20, thus caus 
ing relatively rapid vertical movement of the 
Work head. C. to bring the work adjacent the 
hob H. Just prior to the time: the work. engages 
the hob, the stop member 29, actuates a switch 
in the housing f28, stopping the rapid traverse 
motor and starting the cut motor. The latter 
rotates the shaft 22 and hence rotates, both the 
Work and the hob; and causes the: work head to 

After 
the work has: been moved at the slow rate: past 
the hob. So that the latter has cut or hobbed the 
Work, the stop 3f engages another switch with 
in the housing 28, terminating operation of the 
cut motor and hence the rotation of the work and 
the hob, and the relatively slow movement of the 
Work head. The work is then removed, and, 
upon again depressing the start button, rapid 
traverse motor is again energized: moving the 
Work head C rapidly back to its initial position, 
novement in this direction, being terminated by 
the stop 30 engaging the last-mentioned switch 
Within the housing 28. As mentioned ab Ove; the 
hob arbor is slowly shifted in an axial direction 
When the hob is in rotation and, after; the arbor 
has shifted to the maximum extent as deter 
mined by the setting of the control ring or "nut 
95, the Switch, 89 is: actuated, thus lighting the 
lamp I, which is preferably mounted upon the 
control panel 2. If the machine: be effecting 
a hobbing operation, when the switch 09: is op 
erated; the machine does not stop at this time, 
but. Only after the operation has been completed, 
Whereupon the hob may be replaced and the 
Operations repeated as above, described. 
The electrical control system for the machine 

is so arranged that the cycles of operation of the 
machine, may be started; with the work head C 
in either of its normally extreme vertical posi 
tions. That is to say, with the switch 25. set 
in one position, circuits are set up: to effect the 
cycle of operations such that the work head c 
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moves in an upward direction during the hob 
bing operation, and with the Switch 25 set in 
the other position thereof, the work head C is 
moved downwardly during the hobbing Opera 
tion. The selector switch 24 controls the direc 
tion of rotation of the motor driving the hob ar 
bor and the work so that rotation in either direc 
tion may be effected as desired. Therefore it will 
be apparent that either "climb' hobbing or "con 
ventional' hobbing can be effected in either di 
rection of movement of the Work head by Suitable 
setting of the Switches 24 and 25, and by in 
serting or removing an idler gear in the work 
spindle drive change gears or in the feed change 
gears of the mechanism, as is described in the 
previously-mentioned Patent 2,307,428. 
The SWitch 27 enables the feed of the work 

to be automatically terminated a predetermined 
time before the stopping of the hobarbor in order 
to provide for "clean up' of the work, while the 
switch 26 enables the feeding movement of the 
machine to be terminated at any time without 
interrupting the rotation of the hob and work. 
This latter feature is advantageous in setting up 
the machine or for checking its operation. 
Moreover, the machine is provided With the 
usual suitable Safety Switches, Such as the 
previously-mentioned overtravel limit switch for 
the work head to prevent the latter from being 

- moved beyond a predetermined point in the 
event the switch operated by the stops 3, 3 
should fail to Operate. 

Fig. 5 of the drawings represents a simplified, 
Schematic wiring diagram showing the manner 
in which the above-mentioned Switches are con 
nected to effect the previously-mentioned opera 
tions. As shown therein, the cut motor 32, 
which effects rotation of the hob arbor and work 
Spindle and feeding movement of the latter, as 
well as the rapid traverse motor 33 are alter 
-nating current motors of the 3-phase reversible 
type. Hence, the power supply lines L?, L2 and 
L3 are Connected to a source of alternating cur 
rent of the 3-phase type, the motors 32 and 33 
being connectible therewith by operation of the 
switches 24, 25 and certain contacts of various 
relays, the coils of which are represented in the 
lower part of Fig. 5 which forms the control por 
tion of the circuit, this portion of the circuit 
being energized through wires 34 and 35 con 
nected respectively with the power supply lines 
L2 and L. It will be understood that, if desired, 
the wires 34 and 35 may be supplied with elec 
trical power through a transformer connected be-, 
tween these wires and the power lines L and 
L2 instead of connecting the wires directly to the 
power supply lines. Likewise, a conventional 
cutout switch may be employed in the power 
Supply circuit connected with the power supply 
lines Li, L2 and L3 if desired. The connections 
of the various switches together with the relays 
employed for controlling the operation of the 
machine will be readily apparent from a con 
sideration of Fig. 5 in conjunction with the foll 
lowing detailed description of the various modes 
of Operation of the machine. 

OPERATION 

“Conventional' cutting, feed 'up' 
With the switch 25 set for effecting hobbing 

while the work head is moving upwardly, the 
movable contacts 25a, 25b, 25c, 25d, 25e, 
25f, and 25g are all moved into engagement 
With the stationary contacts indicated directly 
therebelow in Fig. 5. The switch 24 is then set 
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for rotation of the cut motor 32 by moving the 
switch 24 to dispose its contacts 24a, 24b and 
24c in engagement with the stationary contacts 

indicated directly therebelow. The switch. 26 is 
Set so that its movable contact. 26d engages the 
stationary contact indicated directly therebelow, 
while the switch f 27 is set so that its contacts 
127a and 27 b are in engagement with the sta 
tionary contacts indicated to the right of these 
movable contacts. The machine is thus condi 
tioned to perform its cycle of Operations by 
effecting a rapid traverse of the work head up 
Wardly to a position which disposes the Work ad 
jacent the hob, the work head thereafter moving 
upwardly at the relatively slow feeding rate with 
the hob rotating clockwise, as viewed in Fig. i. 
At the beginning of the cycle of operations the 
work head C is at its lowermost or "down' posi 
tion so that SWitch 36 operated by the stops 30 
and 3 has its contacts 36a closed and its con 
tacts 36b open. Likewise, the contacts 37a and 
37b of the switch 37, which is actuated by the 

stop 29, are respectively closed and opened. 
After the operator has positioned a Work blank 

in the Work head C, the machine is started by 
depressing the start push button 22, thus causing 
the latter to bridge across the stationary contacts 
f33, 39 and 40. This closes a circuit from the 
Wire 34 through the normally closed contacts 
A41, of the previously-mentioned overtravel limit 
switch, through the normally closed stop switch 
| 23 to a wire 42, thence through a wire 43, the 
now depressed start switch 22 and wire f44 to 
a wire 45 Connected with one terminal of the 
coil of a relay 36. The circuit is completed from 
the other terminal of coil of relay is through 
a wire 47, the contact 25f of switch 25, con 
tacts 36a, to a wire i48 and thence through the 
normally closed contacts f49a and 50d to the 
wire (35. Consequently, the relay f 46 is ener 
gized thereby closing its normally open contacts 
46a and f46c and opening its normally closed 
contacts f 46b. - 
Closing of the contacts 46a completes a circuit 

from the wire (42 through a wire? 5 to a wire 
52 which is connected with one terminal of the 

coil for a relay 53. The other terminal of the 
coil of this relay is connected by a wire 54 with 
the lower stationary contact cooperating with the 
movable contact 25d which, it will be remem 
bered, has been initially positioned in its lower 
most position. Hence, this circuit extends 
through contacts 37a to a wire 55, which is 
connected with the wire 47, so that the circuit 
for the relay 53 is likewise completed through 
the contacts 25f, 36a, wire 48, contacts 49a 
and 50a to the wire f35, with the result that the 
relay 53 is energized. This closes the contacts 
253a, 53b, 53c, and 53d of relay 53. Con 
tacts. 53d provide a holding circuit for relay 53 
about the contacts 46a and the start switch 22. 
Hence, when the start switch 22 is released and 
returns to its initial position, the resulting de 
energization of relay 46 does not deemergize re 
lay 53. Moreover, as soon as the start switch 
has returned to its initial position relay f 46 is 
again energized through the now closed contacts 
53d so that the contacts 46a, 46c are again 
closed and the contacts 46b opened. 
The contacts 53a, 53b, and 53c are respec 

tively disposed intermediate wires 55 and 56, 
57 and 58, 59 and 60 which connect the rapid 

traverse motor 33 With the power supply lines 
Tif, L2 and L3 through the contacts 25a, 25b 
and 25c of Switch 25. The latter contacts being 
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disposed in their lowermost positions as previ. 
ously: mentioned, the rapid-traverse motor. 33 is 
energized for rotation in a direction which effects 
rapid movement of the work: head in an upward 
direction. Current is also supplied from: the 
wires 56, 58 through the normally closed con 
tacts 6ia and f6 ibs of a relay 6 to the wires 
162 and 63 connected with the terminals of the 
solenoid. 64 of a solenoid-operated brake. This 
brake is associated with the shaft 20, connected 
to the power output shaft of the rapid traverse 
motor, and is of the conventional type, the brake being normally engaged with the shaft by a 
spring, but is...disengaged by energization of sole 
noid 64. Consequently, the shaft 20 is freed for 
rotation at the same time that the motor 33 is energized. 

5 

O 

As the result of the relay operations...just der 
scribed, the workhead is now moved rapidly up 
ward until the stop. 29 engages the Switch. 37 

37a: to open position and the contacts 3b to 
closed position. Opening the contacts 37a de 
energizes the relay. 53, thus opening the con 
tacts. 53a, 153b, 53c and 53d with consequent 

20 
in the housing 28, thus moving the contacts 

deenergization of the rapid traverse motor 33 
and of the Solenoid 64 for the brake. Therefore, 
the movement of the work head at the relatively 
rapid rate is terminated. The closing of the con 
tacts, 37b, now energizes a relay f65 through a 3 
circuit. extending from the wire f42, through the 
closed contacts, (46a, start switch 22, closed con 
tacts 109a and wires...f66 and fel to one terminal 
of the coil of the relay 65, the other terminal 
of the relay being connected by wires 68 and 169 
to the lower stationary contact with which the 
movable, contact. 25e was initially engaged, the 
circuit, being completed through the now closed 
contacts, 37b. and wire. 55, etc. to the wire. 35. 
The energization of the relay. 65 closes, its 

normally open contacts 165a, f 65b, 165c and f65d. 
The contacts. 65d provide a holding circuit about 
the contacts, 46a, but this function is not neces 
sary, at this time. The contacts, 55a and 65b 
and 165c. are connected intermediate wires. 70 
and 7, 2 and 3, 4 and 75 respectively, 
connecting the power. Supply lines, L., L2, and 
L3. through the contacts 24a, 24b. and 24c to 
the-cut...motor. 32. Consequently, the cut motor 
is now.energized,and rotates the hob.in a clock 
wise direction...as viewed in. Fig. 1. This motor 
also effects...a...feeding movement of the workhead 
in a Vertically upward direction and rotates the 
Work. Spindle- or support 2. Consequently, the 
Work is now carried into engagement with the hob 
and progressed therepast at a feeding rate so...that 
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pressed into, engagement with the contacts; 38, 
39 and 40. This closes: a circuit from the wire. 
42 through the: wires 43 and the depressed start 

button f 22 to a wire i? 6 connected between the 
contact: 39 and a wires, the: circuit, extending 
from the: wires is through the:normally: closed 
contacts. 46b of relay. A6: to the coil of a relay 
78 and from the latter through a wire; 9 to 

and through the contact, 25g, the now closed 
contacts 36b, wire f 48, and contacts. i49a, 50a. 
to the wire. 35. Consequently, the relay, 78;is 
now... energized and closes its normally open: cont. 
tacts 178a, 178b, 78c and 78d. Closing of the 
contacts 8d provides: a holding circuit...for the 
relay: 8: around the start switch. 22 so...that 
the relay remains, energized, when the start 
Switchi is released and returns to its initial posi 
tion. Closing of the contacts. Bot; has inters 
connected the wires. 55 and 58, while closing of 
the contacts 78b. has interconnected the wires 
5 with 56, thes contacts, 78c again; connect 
ing the wire. 59 with 62: Therefore: therapid 
traverse motor 33 now, has stWO of its leadsires 
versed with the result: that it is energized for:ro 
tation in the reverse: direction; that is, in a direct 
tion which effects.movement of the workheadin 
a downward direction. Simultaneously with the 
energization of the notor: S3, the solenoid. 64 
is: energized through the normally closed contacts 
6.a. and 6b with the result that: the brake; on 

Shaft, 2) is released. So that, the Workhead is now 
noved rapidly downward. 
During the downward movement of the: work 

head, the stop 29, thereon engages: the switch 
31 to again close the contacts. 3a; and open the 
contacts. 3b. This...hasino effection the: circuit 
other than to prepaire, it for a new: operation. 
When the Work head reaches its lowermost posi 
tion, the stop. 39 engages the switch 36s again 
closing its contacts; 36.a. and opening its con 
tacts 36b. Opening of the contacts. i2.6b-de-en 
ergizes the relay fl3, thereby opening contacts 
A Sai, #8t, 78c and Sd; so that: the solenoid 
65 of the brake and: the rapid traverse motor 
33 are deenergized with the result... that move 
ment of the work head is terminated 

he, operation may be repeated with a new 
Workpiece by simply positioning the latter-in-the 
work head and operating: the start, button, and 

50. 

the Work is hobbed. After the hobbing has been 
completed, as determined by the setting of the 
stop.3, the latter engages the switch. 36 in the 
housing, 28, opening... the contacts. 36d. and 
closing... the contacts. 136b, thereof. Opening of 
the contacts 360, deenergizes the relay 65, 
thereby opening its contacts f65a, 65b, 65c and 
165d so that, the cut motor 32 is deenergized 
with the result that.the rotation of the hob, and 
work are discontinued as well as the vertical feed 
ing movement of the work head. Opening the 
contacts 36a has also opened the circuit through 
the relay 46 so that the latter is deemergized and 
the-holding circuit through its contacts-f 46a is 
released, the latter contacts: and contacts 46c 
being: Opened and the: contacts. 46b being closed 
by the deemergization of relay f46. : 
... The finished work is now removed from the 
work, head C and the start-button-22 again de 
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the above-described cycle of operation is repeated. 
It will be remembered, however, that for each 
levolution of the hob the latter is shifted axially 
a Small extent which may, for example, bein 
the Order of 10 millionths of an inch-per-revolu 
tion of the arbor. Consequently, eventually the 
airbor Will have shifted sufficiently, to cause: the 
ling or nut 35 to engage-the-levers f:05, thusshift 
ing the control ring it; and the sleeve.9 to the 
right as viewed in Figs, 2 and 4, against the force 
of the Spring: 99. This: rocks the lever (86. and 
operates the switch. 89 to open its normally 
closed contacts: 89a and close its normally-open 
contacts 9b: If the work head be moving up 
Wardly at the feeding rate; and hence hobbing be 
in progress, the relay $5; controlling the cut 
motor f32 as linentioned above, will be closed and 
Will be held energized by its holding contacts 
65d. Consequently, opening, of the contacts 
09aWill not prevent the continuance of the hob 

bing operation. Nevertheless, the closing of the 
contacts 89b closes a circuit from the wire 45 
through Wires 80 and 8f which connect the 
lamp L. With the contacts 09b and the wire 48, 
With the result that the lamp L. is illuminated, 
indicating that the hob-should be replaced, 
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When the hobbing operation is completed, the 
work head may be traversed to its lowermost 
position, as above described, by Operation of the 
start button 22. If, however, the operatol' 
should now position a new workpiece in place and 
start the machine again by actuating the button 
22, the work head simply rapidly traverses to 
bring the work adjacent the hob, as above de 
scribed. When the work has reached this posi 
tion and hence the contacts 3d have been 
opened and the contacts 37b closed, the relay 
65 is not now energized since the circuit through 
the contacts G9a is now open. Consequently, the 
cut motor 32 is not energized so that hobbing 
cannot be effected with the worn hob and the 
latter must be replaced as previously described. 
While returning the hobarbor to its initial posi 
tion and replacing the hob, the switch 24 should 
be placed in its intermediate position so that the 
contacts (26a, 24b and 24c are disposed as in 
dicated in Fig. 5. This prevents the cut motor 
32 from being energized while work of replacing 
the hob is being effected. 
As mentioned above, the hob arbor is returned 

to its initial position by rocking the handle 6 
through 180° to disengage the gears 62 and 63 
from the gears 6 and 70 and then rotating the 
screw 82 through means of a Wrench or otheir 
tool applied to the polygonal head 85. As the 
hob arbor begins its return movement, the nut 
95 moves from engagement with the lever 95 SO 
that the spring 99 returns the sleeve 9, and con 
trol ring O0 to their initial positions so that 
the ever 96 rocks clockwise, as viewed in FigS. 
2 and 4. This closes the contacts 9a, and opens 
the contacts 09b of the switch 09. Closing of 
the contacts O9d, does not, however, result in 
energization of the cut motor 32 since the Switch 
24 has been moved to circuit opening position. 
Opening of the contacts 109b extinguishes the 3. 
lamp L. When the hob arbor has been returned 
to its extreme retracted position, the nut 96 en 
gages the flange 98 again actuating the Switch 
09 opening the contacts 09a and closing the 

contacts 109b. The closing of the contacts 99b 
again lights the lamp L. indicating that the hob 
arbor has been fully retracted. The operator 
then rotates the screw 82 in the reverse direc 
tion until the lamp F, is extinguished thus in 
dicating that the spring 99 is no longer Com 
pressed and the contacts 09a are closed while the 
contacts 09b are open. After the hob has been 
replaced and the gears reengaged by operation 
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of the handle 6, the switch 24 is again ac- - 
tuated to position its contacts 24a, , 24b and 
24c into engagement with the lowermost co 
operating contacts, whereupon the motor 32 will 
be energized, since the contacts fo9a are now 
closed so that the relay 65 is energized there 
through. It will be apparent, therefore, that a 
hobbing operation once started is carried to con 
pletion and is not interrupted while work is being 
hobbed. Nevertheless, the machine is So Con 
trolled that a new hobbing operation cannot be 
commenced until the worn hob has been replaced. 

In the event it is desired to stop the machine 
at any time, this may be readily effected by 
depressing the stop button 23 thereby opening 
the control circuit and deemergizing any of the 
relays that may then be energized. Likewise, 
if the switch 36 should fail to operate at the 
proper time, the excessive travel of the work head 
operates the switch 41, opening the control cir 
cuit and stopping the machine. Moreover, if 
either the cut motor 32 or the rapid traverse 
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motor 33 should draw excessive current for any 
reason, the corresponding current overload relay 
49 or 50, which respectively control the con 

tacts 49a, and 50a, operate to deemergize the 
control circuit. 

“Conventional' cutting, feed “down.' 

The machine may be operated so that the 
cutting operation will be in the conventional 
manner, but the direction of feed will be down 
Wardly, by merely reversing the switches 24 and 
25 from their positions for effecting hobbing 

While the Work head is fed upwardly. This will 
place the contacts 24a, 24b and 24c of the 
former switch in engagement. With the upper 
most stationary cooperating contacts of that 
switch, and the contacts 25a, 25b, 25c, 25d, 
25e, 25f and 25g of the latter switch in en 
gagement with their uppermost stationary con 
tacts. It will be apparent, therefore, that when 
the motor 32 is energized during the operation 
of the machine, the hob and work will rotate 
in the reverse direction to that previously de 
scribed and the feed will be in the downward 
direction. Hence the type of cutting will be the 
same as previously referred to or, in other words, 
will be 'conventional.' 
With the Switches 24 and 25 in the positions 

just mentioned, actuation of the start switch. 22 
into engagement with the contacts 38, 39 and 
40 now closes a circuit from the Wire 42 through 

the Wire 43, the start switch 22, wires 76, 77 
and the normally closed contacts 46b to the relay 
T8 and from the latter through the Wires T 9 
and 82 to the contact. 125f, which is now in 
engagement with the adjacent upper Stationary 
contact of the SWitch, as viewed in Fig. 5, thence 
through the now closed contacts 36d, wire 48, 
contacts 49a, 50a, to the wire 35. Relay 78 
is therefore energized closing its normally open 
contacts 8a, 8b, 78c and 78d. Closing the 
contacts (78d provides a holding circuit for the 
relay 18 about the start switch 22 so that the 
relay 78 remains energized when the start switch 
is released and returns to its initial position. 
Closing of the contacts 1780, 786 and 78c re 
spectively connect the Wires 55 and 58, 57 
and 56, 59 and 60. But since the contacts 
25a, 25lb and 25c are now in engagement with 

their uppermost stationary contacts, the rapid 
traverse motor 33 is energized for rotation in a 
forward direction. At the same time, current 
is supplied through the normally closed contacts 
6a, 6 lb energizing the solenoid 64 of the brake 

With the result that the rapid traverse motor now 
moves the Work head rapidly upward. During 
the upward movement of the Work head the stop 
29 engages and operates the switch 37, thus 
moving the contacts 3d. to open position and 
the contacts f3b to closed position. This pre 
pares the circuit for subsequent operation but 
does not initiate operation of the cut motor at 
this time since the relay 46 has not been en 
ergized and hence the contacts f46a are open so 
that no circuit can be completed to the relay i G5. 
When the Work head reaches its uppermost 

position, the stop 3 engages and actuates the 
switch f36, thus moving the contacts f36a to 
Open position and the contacts 36b to closed 
position. Opening the contacts 36a interrupts 
the circuit through the relay 78 deemergizing 
the latter and thereby opening the contacts 18a, 

8b, 78c, 78d with the result that the rapid 
traverse motor is stopped and the brake applied 
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so that the movement of the works headter 
minates. - - 

A workpiece may now be positioned in the work. 
head and upon again depressing the start button 
f 22, a circuit is completed from the wire f42 
through the wire, 43, the start switch. 22 in its 
depressed position, wire 144 and (45 to and 
through relay: 46, the wire. 47, and the contact 
125.g. which is now in engagement, with its upper 
stationary contact, to and through the now 
closed-contact, 36b, wire?48, contacts (49a and 
( 50 to the wire. 35. Relay. 46.is thereforeen 
sergized closing its contacts 46a and f46c and 
opening its contacts 46b. The closing. of con 
tacts (46a completes, a circuit, therethrough and 
through wires. 51, 52, to-and-through the relay 
153 to the contact 125e, which it will be remem 
bered is in engagement with its upper stationary 
contact, thence through the now.closed-contacts 
.3b, which were closed during the upward move 
ment of the work: head. The circuit is com 
pleted through the wired 55, contact, 25g, and the 
inow.closed contact. 36b, which was closed...when 
the work head; reached its upper position, the 
circuit continuing through the wire, 48, contacts 

; 49a and a 50a; to the wire. 35. Relay, 53...is 
therefore genergized, closing its normally, open 
scontacts 53a, s 53b, 53c and -153d.s Contacts 
:-(53d provide a holding circuit: for the relay. 53, 
solithat when: the start switch is released...and 

initials position, the resulting de 
r 

initials position:the; relayi 
through the contacts, 53d. Relay 46; 
sagains closes; its contacts; 46a. . . . 
The closings of ther contacts 153a, 53b, 53c 

energizes theimotor; 33: for: rotation in the re 
verseidirection, it being remembered that the 

3 contact | 25 band 125c., were initially posi 
"tioned infengagement: their upper stationary 
contacts. Also, current is Supplied :through 
closed: contacts : 6ta, ; E6 b to the solenoid 64 

;of the brake and hence the motor f33 moves, the 
work head: rapidly downwardly until 
adjacent theihobias determined by . . . . . 

3 of the stop; 129. When this position is reached, 
the stop. 29 engages the switch 37 moving the 
: contacts: 37a; to closed position and the contacts 
137b to opensposition. Opening-of-the-contacts 

i? 37 bideenergizes relay, 53 so that the rapid travi perse motor:f33;issistopped and the br 
2Closing of the contacts:f3a 
circuit fromwirect 42 throug 
'tacts: 46a, start SW 
swires: it 66;and f 67. 

i latter through the wires: 68, 
contact al.25d. This circuit'; 
:the contacts (25ds and the snow:closed. Contacts 
331a, wire i55, contact. 25g and the contacts 
36b which, it will be remembered, were closed. 
when the workhead reached its uppermost posi 

ition, to the wired 48 and thence through the con 
5tacts it 49a, 50a to the wirest35. - 
iTaeg relay: 65.iis; therefore genergized closing 
normally open contacts, 65a, 165b. 165c and 

65d., Contacts 165d provide...a holding circuit for 
the relay, whiles contacts, 65a, a 65b, and 65c 

genergize the motor, it being remembered that 
the initial positioning-of the Switch-124 disposes 

...the contacts (24a, 24b and 24c such that the 
smotor 32 now, rotates in a direction-which causes 
the work head to move downwardly at the feed 
sing rate; and also provides proper...directional 

ob-and-work. Therefore, the 

25 pressing: the Start; button. 

therefore 35 in 
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work...is hobbed as the head is fed downwardly 
until the stop 30 engages and actuates the 
switch 36 moving the contacts 36b to open 
position and the contacts. 136a, to closed position. 
Opening the contacts. 36 b deemergizes the relay 
f46 and relay f65, thus deemergizing the motor 
32 so that the feeding movement and the rota 

tion of the hob and work spindles is terminated 
and the circuit is prepared for a new, operation. 

10. After the work has been removed, the pre 
viously-described cycles of operation may be re 
speated again land-again until the hob has ad 
ivanced the predetermined distance for which the 
ring or nut 95 has been set. When, however, the 

15 hobarbor and hob, have advanced to their extreme 
positions, thereby actuating the switch 09-clos 
'ing-its: contacts i.e.9b and opening its contacts 
.09a, further, hobbing operations are prevented, 
but a hobbing operation in progressmay, becom 

20 pleted. Thus, the work head may be rapid trav 
versed to its uppermost position as above described 
iby, depressing the start button, workinay be load 
ied into the machine-and-the-work rapid traversed 
3down to a point adjacent the hobby, again de 

owever, when the 
work cones adjacent the hob-so-that the switch 
37 is actuated by the stop 29, the cut motor 

pnot energized since the circuit to ther 
hich controls the motor, sis; now open at 

30 the contacts : 33a. Likewise, at this time, the 
contacts 09b will be closed so that the lamp.L. 

serating condition-as 
the hobaarbor to its initial position . 

will results in closings of the contacts: 09a and 
;extinguishing the lamp Liby opening the icon 
'tacts if 09b. . . . . . 

'''Climb' reutting, feed 'up' 40 

As described in the previously mentioned 
-Patent 2,307,428, a machines of the type here 
sillustrated and described may have an idler, gear 
tinserted in the feed: change gears so, that the 
direction of feed is reversed without reversing 
the direction of rotation of the shoband work. 
sIn other words, with the: switch 24 sets with its 

. . contacts 24a, 24b and til 24c: at their uppermost 
spositions: as Viewed in iFig.i.5, the hob, will now 
irotate in a counterclockwise or reverse, idirec 
tion as viewed in Fig. 1, while the feed will be 
'up' instead of 'down.” With the feed 'up' and 
the hob:rotating as justmentioned the hobs will 
-attempt to climb, the work&during-the-cutting or 
hobbing operation or, in other words, the opera ction will be "climb' cutting or hobbing. Hence, 
'with the switchi 25 sets so that, its movable con 
Etacts are in their lowermost positions as viewed 
in Fig. 5, the first described-cycle of operations 
will be repeated,3the: only difference being the 

60 direction of rotation of the hob. iHence? the de 
discription of the circuits and operations will not 
"be repeated, it being; noted that the switch, 09 
i operates as before to (prevent further hobbing 
operations after :the Shob has reached its ex 
treme of axial movement and the cycle has been 

: completed. - . . . . . 

“Climb' cutting, feed down” 
The machine can likewise be operated to effect 

"climb' cutting or hobbing but with the feed 
being, produced by downward movement of the 
work head C by utilizing an idler gear in the 
feed change gears and by reversing the position 

75 of the switches 24 and 25. The cycle of opera 

ch 
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tion is the same as that described with respect 
to "conventional' cutting, feed "down' and 
hence Will not be repeated. In this mode of op 
eration also the SWitch 99 operates to prevent 
further hobbing operations after the hob has 
reached its extreme of axial movement and the 
cycle of operation has been completed. 

Automatic feed cutout-cleanup operation 

As previously mentioned, the machine is pro 
vided with a switch 27 to enable the machine to 
be operated with a cleanup feature. That is to 
say, the machine is so operated that at the com 
pletion of the hobbing operation the feeding 
movement of the work head is terminated a pre 
determined time interval before the rotation of 
the Work and hob cease so that the hob remain 
ing in engagement with the work and without 
feed of the latter thereby effecting a cleanup 
of the end of the cut. This feature is especially 
useful when splining or the like is being cut 
since it insures that the ends of the splines will 
all lie in the same transverse plane. When this 
feature of the machine is to be employed, the 
switch 27 is positioned so that its movable con 
tacts 27a and 27b engage the left-hand sta 
tionary contacts adjacent thereto as viewed in 
Fig. 5. Let it be assumed that the operation will 
otherwise be “conventional' cutting or hobbing 
with the feed 'up.' 
The machine is started, as before described, 

by depressing the start button and operates as 
mentioned above to rapid traverse the work adja 
cent the hob. When this point is reached the 
switch f37 is actuated, as previously described, 
closing contacts 37b and opening the contacts 
31a. Hence, the work is now moved at a feeding 
rate while the hob and work are rotated Since 
the cut motor is energized through the energi 
zation of the relay. 65. At the same time that 
the relay f65 is energized, a relay 84 is ener 
gized by the closing of the contacts 3b, the 
circuit for this relay extending from the wire 
142 through the contacts 46a, wire 51 and 
wire 85 to the relay f 84, thence from the latter 
through the wire 86 and wire 69, contact 25e 
and the closed contacts 3b to the wire 55, 
the circuit continuing through the latter wire 
and the contacts 25f, contacts 36d to the wire 
48, thence through the contacts i49a, 50a to 
the wire 35. Energization of the relay 84 
closes its normally open contacts 84a which 
are connected between the Wire 55 and the nor 
mally closed contact 87a of a timing relay 87. 
The contact f87a is connected by a wire 88 to 
the contact 27b which is now closed with the 
cooperating stationary contact connected by a 
wire 89 to the Wire 48. 
Consequently, a holding circuit is provided for 

the relay 46 about the switch f36 through the 
wire 55, contacts 84a, 87c, wire 88, contact 
127b and wire 89. The cutting or hobbing oper 
ation continues during the upward movement of 
the work head at the feeding rate imparted by 

- the motor 32 as previously described under 
"'Conventional' cutting, feed 'up'.' When, how 
ever, the upper limit of this movement has been 
reached so that the stop 3 f moves the contacts 
36a, to open position and the contacts 36b to 

closed position, relay 46 is not now deenergized 
since the above-described holding circuit there 
for has been provided through the contacts 84a, 
87a and 27b. Likewise, relay f65 remains 

energized through the contacts 84a, f 81a, etc., 
so that the cut motor 32 remains in operation 
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for a predetermined period of time after opera 
tion of the Switch 36, the length of this period 
being determined by the relay 87 which is a 
timing relay, preferably adjustable, and operates 
the contact f87a as hereinafter described. 
While the cut motor 32 remains in operation, 

thus rotating the hob and work spindles, there 
is no feeding of the work head at this time 
Since the operation of switch 35 has completed 
a circuit through the now closed contacts 46c 
of relay 46, wires 90 and 19 to the relay 6 
and through the latter and the contact 26a, 
which is in its lowermost position, wires 192 and 
| 93, contact 27 a to and through the contact 
f25g and the now closed contacts 36b, the cir 
cuit being completed through wire 48, contacts 
49a, 50a to the wire 35. The relay 6 is 

therefore energized thus opening its normally 
closed contacts 6d and 6 lb and closing its 
normally open contacts 6 c and 6id. Cur 
rent is therefore Supplied to the Solenoid. 64 
of the brake for shaft 20 energizing the latter. 
Therefore, the shaft 22 is free to rotate and hence 
the Screw and nut assembly which effects wer 
tical movement of the Work head is ineffective to 
produce this movement since both the screw and 
the nut freely rotate. As a result the work is 
not fed even though the latter and the hob are 
rotated and hence the final portion of the cutting 
operation is subjected to a cleanup operation 
which, as mentioned before, enables work such as 
Splining to be cut So that all the upper ends of 
the Splines lie in the same transverse plane. 
The operation of switch 36 at the upper limit 

of travel of the work head has, as mentioned 
before, closed the contacts 36b. This energizes 
the tinning relay 87 through the now closed con 
tacts 46c, the wire 90, the coil of relay. 87, 
wire 95, contacts 27a, 25g and 36b to wire 
48. Since the relay 87 is a timing relay, it 
does not operate its contact 8d. immediately 
upon energization but only at the end of a pre 
determined time interval thereafter. The tim 
ing relay 87 is of conventional type and is 
adjusted to provide the desired amount of rota 
tion of the hob and work after termination of 
the feed of the Work head. This time interval 
may, for example, be in the order of the length 
of time required for one complete revolution of 
the work after termination of the feeding. 
When the predetermined time interval for 

which relay 87 is set has elapsed, this relay 
moves its contact to circuit opening position thus 
deenergizing relay f46. Deenergization of relay 
46 opens its contacts 45a and 46c thereby 
deenergizing relays f65, 84 and 87 so that the 
motor 32 is deenergized. The relay f6i, how 
ever, remains energized for a short time interval 
after the deemergization of the motor 32 so as 
to insure that the brake is not applied before 
the desired rotation of the work and hob have 
been completed, thus insuring against incomplete 
cleanup operation. For this purpose the relay 
6 is provided with another set of contacts 6 fe 
which are normally open but which are closed 
upon energization of relay 6 to provide a hold 
ing circuit for the latter. This circuit extends 
from the Wire 42 through the contacts Sle, 
the normally closed contact. 94a of a second 
timing relay 94, the relay 6, contact 26a, 
wires 92, 193, contact. 27a, contact 12.5g, con 
tacts 36b, wire 48, and contacts f49a and 50a. 
to the Wire 35. 
The energization of the timing relay 94 is 

under control of the normally-open contacts 
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f6 leandra pair of normally closed contacts f46d 
“of relay f46. Consequently, when the contacts 
f6fe are closed and while the relay - 46 is still 
energized, that is, prior to the deemergization of 
the motor 32, the timing relay f 94 is not ener 
gized since the contacts f46d. are held open. 
After the relay '87 has operated to move its 
contact f87a to circuit opening position thereby 
deemergizing relays f46, f85 and f 65-so that the 
motor 32 is deenergized, the circuit to the relay 
94 is then completed through the now closed 
contacts f4 Sd of relay 46, the circuit-extend 
ing from the "wire 42 through the now-closed 
contacts 6fe, wire 96, normally closed contacts 
46d, relay 94, wire i? 93, contacts f27a, 25g, 
and f36b to wire (48. Since the relays 94-issa 
timing relay, so that energization of this relay 
does not immediately result in operation of the 
contact"f 94a to open position, the latter remains 
closed for a predetermined time interval after 
the energization of the relay: 94. At ther-end 
'of this interval - the contact. 94a is moved to 
open position thus deemergizing relay 6 so that 
the solenoid 64 of the brake is deenergized, thus 
applying the brake. This time delay is inter 
posed to insure that the brake is not prematurely 
applied while the desired rotation imparted by 
the cut motor to the work and the airbor is still 
continuing, as by coasting, after the motor is 
deemergized. The deemergization of the relay 6 
reopens its contacts f 6 le so that the timing relay 
94 is deemergized, restoring the circuit to the 

'condition such that the work-may now be re 
moved from the work head, the machine being 
returned to its initial position by again operating 
the start button 22, as described above under 
“Conventional' cutting, feed 'up'.” 
The above-described automatic feed cutout to 

* provide cleanup may also be utilized when the 
machine is operating in accordance with the 
above described cycle of operations known as 
* 'conventional's cutting, feed “down.” In this 
‘instance, the switches 24 and 25-are positioned 
as above described for this type of operation, that 
is to say, with their movable contacts in engage 
ment with the cooperating upper adjacent sta 
tionary contacts and the switch 27 is moved to 
engage its contacts. 27a and 21b with the ad 
jacent left-hand contacts as viewed in Fig. 55. 
The switch 26 is likewise positioned with its con 
tact. 126a in engagement with the contact con 
nected to wire 392. - . . . . . 
With the machine thus set up the initial ac 

...tuation of the start-button 22 causes thei:Work 
shead to rapidly move: upwardly as above de 
scribed under the heading of “Conventional 
cutting, feed down'.' ... During this movement, 
the stop 29 on the work head engages and ac 
ituates the switch. 37 to close its contacts, 3 Tb 
and open contacts. 37a. At the end of the ver 
tical movement stop 3 f actuates switch 36 to 
close the contacts 36b and open the contacts 
f36a, thereby terminating "the rapid movement. 
in the upward direction. The workpiece is then 
applied to the work head and the start-button 
22 again actuated. The work head moves rap 

idly downward until the work is adjacent the hob 
at which time the switch 37 is again operated 
by the work head to terminate the rapid move 
ment and begin the cutting or hobbing operation 
and feeding movement, these operations being 
effected and continuing as above described under 
the heading of “Conventional' cutting, feed 
'down' until the work head has moved to apo 
'sition-corresponding to the end of the cutting 
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operation, thereby actuating:the switch 36: to 
close the contacts -36a and openither contacts 
36b. The motor 32 is not deemergized at this 
time, however, but continues to rotate without 
further feed of the work-head, the relay: 65 re 
maining energized: through the contacts ; 25d, 
31a, 84a, fBTa, wire 88, contact: 27b, and wire 
f89 which is connected with wire (48. Likewise, 
the operation of the switch 36-to-closed position 

10 has energized the relays 16 through the circuit 
extending from the wire-f42, the now closed-con 
tacts 46c, wires 90, wire 91; the coil of the re 
lay-f6, contact. 26a, wires. 92-and-93, contact 
27a, wire if 82, contacts 25f sanid 36a to: the 

F5 wire 48. Therefore, the contacts, 6 c and is d 
are closed and contacts 16ta and 16 bare-opened 
With the result that the solenoid 164 for the brake 
is-energized so that the continued rotation of 
the motor f32.does not effect any further feed of 

20 the work head. This continued rotation effects 
cleanup of the work-and is terminated by opera 
tion of the relays '87 and 94 as above described 
for the 'cleanup with “Conventional' cutting, 
feed up'.' ... . " . . . 

25 The cleanup feature above described may also 
be employed with 'climb's hobbing with the feed 
being either 'up' or “down' in the same man 
ner as described for "conventional' cutting or 
hobbing with feed 'up' or “down.” In all cases 

30 the Switch fo9, actuated by the axial movement of the hobarbor prevents further hobbing opera 
tions when the hobarbor has moved to its ex 

5. 

treme advanced position. 

Feed out - 3 5 

The Switch 126 is provided for the purpose of 
permitting : Operation of the machines without 
feeding movement of the workhead. This mode 
of Operation is useful in cutting or hobbing cer 
tain types of Work and is especially useful in set 
ting up the machine or in checking its operation. 
When it is desired to..thus operate, the switch 26 
is positioned. So that its movable contact. 26a ten 
gages its upper stationary contact, as viewed in 

45 Fig. 5. Letit be assumed that the machine is 
otherwise set for 'conventional’ hobbing or cut 
ting With the feed 'up' and that the work head 
is provided with a workpiece. Depressing the 
start button 22 now operates, as before, to-en 

40 

50 eggize the relay 46 and the relay 53, the latter effecting energization of the rapidltraverse mo. 
tor 33 in a direction such that the workhead 
imoves upwardly, it being remembered that the 
brake is released by energization of the Solenoid 

55 though the normally closed contacts 6 a. and 6 b. 
When the work head has traversed the pre * determined distance-required-to-bring the work 

3 adj acent the hob, the switch 37 operates as be 
60 fore, to close the contacts 37b and open the con {-tacts 37a, thus deenergizing relay 53 and con 

"sequently, deenergizing: the rapid traversey motor 
3.33 and reapplying the brake. The i closing "of 
contacts. 37b results in energization of the relay 

65 i85, as previously described, so that the cut no 
tor. 32 is placed in operation causing the hob 
ind the Work to rotate. At the same time, how. ever, a circuit has been completed from wire 42 
through the now closed contacts 46c, wires --96 

70 sand 9 f; the coil of relay 6, contact. 26a, wires 
97, if 86 and 69 to the contact? 25e, the circuit 

"continuing through the now closed contacts 37b, 
wire-f 55, contacts f25f, and 36a to the wire 48. 
This energizes relay 6, thus closing its "con 

75 tacts fifc, "f 6 fa, isfe and opening its contacts 
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{6ia, 6 (b. Therefore, the solenoid 64 of the 
brake, is energized so that both the feed Screw 
and nut may freely rotate with the result that 
there is no feeding of the Work head and hence 
the machine will continue in this condition until 
the switch 26 is positioned to bring its contact 
26a into engagement with its lower stationary 
contact, which is connected with the wire 92, 
thereby deemergizing the relay 6 so that the 
brake, is reapplied and feeding may be effected, 
the operation of the machine then continuing in 
the same manner as before described. 

This no-feed feature may likewise be employed 
with “conventional' cutting or hobbing with feed 
in the downward direction by setting the Switches 
f 24 and 25 for Such operation but With the 
switch f26 set so that its contact 26a closes the 
circuit to the Wire. 97. The machine will then 
operate as previously described for ''Conven 
tional cutting, feed 'down' 'until the work head 
has brought the work adjacent the hob at which 
time the rapid traverse motor 33 is deemergized 
and the cut motor 32 is energized, as previously 
described. However, no feeding of the Work OC 
curs since the relay 6 is then energized through 
the circuit extending from the wire 42 through 
contacts 46c and relay 6 to and through the 
contact of 26a, wires 97, 86, 69, 83, contacts 
i25d., 37a, wire 55, contact 25g and the now 
closed contacts 36b to the wire f48. Hence the 
hob and work are rotated without feed of the 
work head until the switch 26d. is moved to en 
gage the contact which is connected with the 
wire 92, whereupon relay 6 is deemergized and 
the Operation continues to completion. 
The no-feed feature may also be employed 

with “climb' cutting or hobbing. Furthermore, 
the feed may be interrupted during a cutting or 
hobbing operation of either the “conventional' 
or 'climb' type by simply actuating the switch 
26 to position its contact 26a in engagement 
with the upper stationary contact connected with 
the Wire 97. When cutting or hobbing is in 
progress the relay 46 will be energized so that 
contacts 46c are closed and hence the actuation 
of SWitch 26 Will result in energization of relay 
6f thereby terminating the feed without inter- . 

rupting the rotation of the hob and work. Feed 
ing may be resumed by simply reversing the po 
sition of switch 26. 

Stop-and-start switches 
Both the start switch 22 and the stop switch 

23 are of the push button type and include fer 
rules f$8 and 99, respectively. The ferrule 98, 
associated with the start button 22 is adapted 
to secure the latter in an intermediate position, 
as indicated by dotted lines in Fig. 5, in which 
position the movable contact of the switch is 
out of engagement With all of its stationary Con 
tacts. This feature is employed to facilitate 
setting up of the machine and operates as foll 
lows: The start button 22 is initially depressed 
into engagement with its contacts 38, 39 and 
40, and the ferrule 98 is adjusted so that when 

the button is released by the operator, it will 
be held in its intermediate position as indicated 
by the dotted lines in Fig. 5. The initial de 
pression of the start button 22 closes the circuit 
from the wire 42 through the wire 43 and start 
button 22 to the wire 44, thus energizing re 
lay f 46 when the machine is set for ''Conven 
tional cutting, feed 'up'.' This energization of 
relay 46 closes its normally open contacts f46a 
thus energizing relay 53 through the last-men 
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24. 
tioned contacts, wire 51, wire 52, the coil of 
the relay 53, wire 54 and contacts 25d., 37a, 
wire 55, contact 25f and contacts 36a, the 
circuit extending to the wire 48 and through 
the contacts f49a, 50a to the wire 35. Hence, 
relay 53 is energized, closing its normally open 
contacts 53d and providing a holding circuit 
for the relay 53 so that When the start button 
i22 is released the resulting deemergization of 
relay 46 does not result in deemergization of re 
lay 53. Moreover, the relay 46 is not again 
energized since it will be remembered that the 
start button 22 is now held in its intermediate 
position. 
The energization of the relay 53 has closed 

its contacts 53d, 53b, and 53c thereby en 
ergizing the motor 33 effecting rapid traverse of 
the Work head to bring the Work adjacent the 
hob, whereupon the switch 37 is actuated to 
open its contacts 37a and close its contacts 
37b. This deemergizes the relay 53 So that the 
motor 33 and movement of the work head stop. 
The circuit to the relay 65 is not completed at 
this time however, since the start button is held 
in its intermediate position. Consequently, the 
motor 32 is not energized so that the Work 
head does not move and the hob and Work are 
not rotated. This enables the hob to be adjusted 
relative to the Work and to effect such other 
adjustment of the mechanism as is necessary. 
The machine may be started upon the remain 
ing portion of its cycle by simply returning the 
ferrule 98 to its initial position thus releasing 
the latter which is then depressed again. This 
actuation of the start button 22 completes a cir 
cuit through the button in its depressed posi 
tion and through the wire 44, contacts. O9d., 
Wire E 66 and wire 67 to the relay 65 and from 
the latter through the contact 25e, contacts f37b, 
which are now closed, Wire 55, contact 25f, con 
tact 36d to the Wire 48. The relay 65 is there 
fore energized closing its contacts 65a, 65b, 65c 
and 65d. The latter contacts provide a holding 
circuit for the relay 65 maintaining the latter 
energized when the start button is released, while 
the contacts 65a, 65b and 165c effect energiza 
tion of the cut motor 32 so that the hob and 
work are rotated and the Work head is moved 
vertically at the feeding rate, the operations 
continuing as previously described. 
The machine may likewise be operated by 

employing the ferrule 98 to hold the start but 
ton 22 in an intermediate position when the 
machine is employed for “conventional' cutting, 
feed 'down.' In this situation the start button 
is initially depressed, the ferrule not yet being 
adjusted to hold the button partially depressed, 
with the result that the work head is rapidly 
traversed to its uppermost position in the usual 
manner. When the start button is again de 
preSSed to effect downward movement of the 
Work head, the ferrule is then actuated to hold 
the Start button in its intermediate position. 
The Operation is then substantially as described 
above, the work head being now moved down 
Wardly at the rapid rate until the work is ad 
jacent the hob at which time the switch 37 
Will be actuated to deemergize the rapid traverse 
motor, but the intermediate position of the start 
button prevents the relay f65 from being en 
ergized SO that the motor 32 is not energized 
and there is no rotation of the hob or the work 
nor any feeding movement of the work head. 
The operation of the machine when employing 
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the ferrule and with the apparatus set fo 
"climb" hobbing with feed either "up" or "down” 
is the same as for conventional cutting with cor 
responding feed. '... . . . . 

The ferrule 99 provided for the stop button 
23 is adapted to hold the latter in its depressed 
or open position. Hence, this stop button may 
be depressed and the ferrule actuated to hold it 
in...that position whenever it is...desired to work 
upon the machine: or otherwise prevent opera 
tion of any of the parts thereof, since...the stop 
button 23 controls. energization of the entire 
control circuit. ". . . . . . " . . . . . 

SUMMARY 
Wariations: may be: made in the typests of 

switches and relays employed and certain of the 
features described may be omitted. In all-cases, 
however, that is, whether the cutting or hobbing 
be:"conventional' or “climb and with feed."up' 
or “down,' also whether with or without clean 
up, the axial shift of the hob arbor to its pre 
determined extreme: advanced position, effects 
actuation of the switch: 09, thus lighting the 
lamp.L. by closing the contacts 9b, and prevents 
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mined distance corresponding to the usefullength 
of the hobon saidarbor. 

2. A hob head as defined in claim ti and in 
Which the means connected with said arbor in 

5 cludes means for-securing the said means to the 
arborat different axial positions therealong to 
thereby select the extent of axial movement of 
the arbor prior to the actuation of said switch. 

3. A hob head as defined in claim'-1 and in 
l0 which the means cooperating with said switch 

and with the said means connected with the airbor 
includes means for operating said switch when 
the arbor has reached either extreme of its pre 
determined extent of axial movement. 

4. A hob head as defined-in claim - and in 
which the means cooperating with said switch 
and with the said means connected with the 
arbor: comprises a pivoted lever and means nor 
mally urging said lever" into engagement with 

20 said switch. 
5. A hob head for an electrically controlled 

hobbing machine driven by an electric motor, the 
said head comprising a hobarbor, means jour 
nalling said hobarbor for rotary and axial move 

a new cycle of hobbing from being started by 2 ments, means adapted. to be rotated and includ 
opening the contacts. 69a, it being noted, how 
ever, that a hobbing operation in progress when 
the switch. O9 is actuated is allowed to be com 
pleted; . . 

ing gearing operatively connected to said arbor 
adjacent one end of the latter for producing ro 
tation and axial movement of the airbor: upon 
energization of the motor of the hobbingma 

It: should therefore now: be apparent that the 30 chine, the distance of the said axial movement invention provides a novel and improved hobbing 
imachine employing axial shift of the hob arbor 
at as relatively slow-rate and so controlled that 
When the hob has been "shifted a predetermined 

for each hobbing operation performed by a hob 
on said arbor being a small fraction of the useful 
length of the hob, a first member connected with 
said hobarbor intermediate said gearing and the 

extent, operation of the machine is terminated 35 adjacent end of said arbor for movement with 
at the end of a hobbing cycle and cannot be 
resumed until the hobarbor has been returned 
to its initial position. Moreover, the mechanism 
for thus controlling the machine in accordance 
With the hob shift is easily accessible and may 
be readily adjusted to vary the predetermined 
distance of shift that may occur before actuation 
of the switch 09: Furthermore, the said mecha 
nism is so located adjacent the end of the hob 
head that no increase is required in the size 
of the latter adjacent: the hob carried by the 
head so that the head may be readily adjusted 
angularly without interference with the work 
head or the work supported therein. 
While the preferred embodiment of the inven 

tion has been described in considerable detail, it 
is to be understood that this is by: Way of exam 
ple only and that the invention is not limited to 
the particular details shown and described. 

the latter, a second member supported adjacent 
Said, one end of Said arbor for limited move 
ment relative to said arbor, means adjacent 
either end of 'said second member adapted to be 

40 engaged by said first member and to thereby 
move the said second member, an electrical 
switch Supported adjacent the said one end...of 
the arbor and adapted to be connected in the 
control circuit for the hobbing machine to con 

45 trol"the notor of the machine, and means co 
operating with said second member and said 
switch for actuating the latter when the former 
is "moved by the said first member whereby the 
Said "Switch...is actuated at either extreme of the 

50 extent of axial movement of said. arbor corre 
Sponding to the useful length of the hob on the 
arbor. 

6. A hob head as defined inclaim 5 and where 
in the connection of said, first member, to said 

Having thus described the invention, we claim: 55 arbor includes means for securing the said first 
1: A hob-head for an electrically controlled 

hobbing machine comprising a hob arbor driven 
by an electric motor, means journalling said hob 
arbor for "rotary and axial movements, means 
adapted to be rotated and including gearing oper 
atively connected to said arbor adjacent one end 
of the latter."for producing rotation and axial 
movement of the arbor, the distance of the said 
axial movement for each hobbing operation per 
formed by a hob on said arbor being a small 
fraction of the useful length of the hob, means 

... connected. With Said hobarbor intermediate said 
gearing and the adjacentend of said arbor for 
movement with the latter, an electrical switch 

member to the arbor at different axial positions 
therealong to...thereby select the, extent of axial 
movement of the arbor.prior to actuation of said 
switch. 

7...A hobhead, for, an electrically controlled 
hobbing: machine, the said head comprising: a 
hob arbor, means journalling said hob.arbor for 
rotary and axial movements, a housing enclosing 
one, end of said arbor and providing as support 

65 for said journalling means; means adapted to be 
rotated and including gearing within said hous 
ing operatively connected to said arbor adjacent 
the enclosed end of the latter.for producing. rota 

adapted to be connected in the control circuit totion and axial movement of the arbor, a first 
for the hobbing machine. to control the motor 
which operates said arbor, and means cooperat 
ing with said: Switch, and the said, means, con 
nected with the arbor to actuate the said switch 

member connected with said hob arbor, within 
said housing intermediate said. gearing and the 
enclosed end of said arbor for movement with 
the latter, a second member supported within 

when the arbor has moved axially, a predeter-. 75 said housing adjacent Said-enclosed end-of said 
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arbor for limited axial movement with respect 
to said arbor, means adjacent either end of Said 
second member adapted to be engaged by the 
said first member and to thereby axially move 
said second member, an electrical Switch Sup 
ported by said housing adjacent the said enclosed 
end of the arbor and adapted to be connected 
in the control circuit of the hobbing machine, 
means cooperating with the said second member 
and said switch for actuating the latter When 
the former is axially moved by the said first 
member whereby the said, Switch is actuated at 
either extreme of the extent of axial movement 
of said arbor and of the means connected there 
With. 

8. A hob head for an electrically controlled 
hobbing machine, the said head comprising a hob 
arbor, means journalling said hob arbor for ro 
tary and axial movements, means adapted to be 
rotated and including gearing operatively con 
nected to said arbor adjacent one end of the lat 
ter for producing rotation and axial movement 
of the arbor, a first member connected coaxially 
With Said hob arbor intermediate said gearing : 
and the adjacent end of said arbor for move 
ment with the latter, a second member supported 
in radially spaced coaxial relationship with re 
spect to said one end of said arbor for limited 
axial movement with respect to said arbor, means 
normally urging Said Second member in one di 
rection of its axial movement, means adjacent 
either end of said second member adapted to be 
engaged by said first member and to thereby ax 
ially move the said second member in the direc 
tion opposite to that in which it is urged, an 
electrical switch supported adjacent the said one 
end of the arbor and adapted to be connected in 
the control circuit for the hobbing machine, and 
means COOperating With said second member and 
Said Switch for actuating the latter when the 
-former is axially moved by the said first member, 
Whereby the said Switch is actuated at either ex 
treme of the extent of axial movement of said 
arbor and of the means connected therewith. 

9. A hob head as defined in claim 8 and where 
in the connection of said first member to said 
arbor includes means for securing the said first 
member to the arbor at different axial positions 
therealong to thereby select the extent of axial 
movement of the arbor prior to actuation of said 
Switch. 

10. A hob head for a hobbing machine having 
electrical means including a motor and a con 
trol circuit for effecting operation of the ma-. 
chine, the said hob head comprising a housing, 
a hob. arbor, means in said housing journalling 
said hob arbor for rotary and axial movements 
with respect to the housing, a shaft rotatably 
Supported in Said housing and adapted to be op 
eratively connected for rotation by said motor, 
means including gearing within said housing ad 
jacent one end of the latter and operatively con 
necting said shaft and arbor for producing ro 
tation and axial movement of the latter when said 
Shaft is rotated, means adjustably connected to 
said hobarbor intermediate said gearing and the 
adjacent end of said housing for movement with 
the arbor, an electrical switch supported on said 
housing adjacent the said one end of the arbor, 
the said switch being connected in the control 
circuit of the hobbing machine to control the en 
ergization of said motor, and means cooperating 
with Said Switch and the said means connected 
With the arbor to actuate the said Switch when 
the arbor has moved axially a predetermined dis 
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tance corresponding to the adjusted position of 
the said means connected to said arbor. 

11. In a hobbing machine having a rotatable 
and axially movable hob arbor, the combination 
of means adjustably connected with said hob 
arbor adjcent one end of the latter to move 
therewith, an electrical switch mounted adja 
cent the said one end of the hob arbor, means 
cooperating with the said, means on the hob 
arbor and with the said switch to actuate the 
latter when the hob arbor has moved axially a 
predetermined distance as determined by the ad 
justed position of said first-mentioned means, 
and an electrical circuit controlled by the actua 
tion of said Switch, the said circuit, including 
relay means establishing circuit relationships in 
response to actuation of said switch for prevent 
ing the beginning of a new hobbing operation 
while permitting a hobbing operation in progress 
at the time of the Switch actuation to continue 
to completion. 

12. A hobbing machine, as defined in claim ill 
and further comprising an indicating means in 
said circuit and controlled by actuation of said 
switch for indicating a predetermined distance 
of axial movement of Said hob arbor. 

13. In an electrically controlled hobbing ma 
chine having a rotatable and axially movable hob 
arbor, the improvement which comprises, a mem 
ber disposed coaxially of Said hob arbor adja 
cent one end of the latter, means to connect said 
member to said arbor at different axial distances 
therealong adjacent said one end of the arbor, an 
electrical Switch mounted adjacent the said one 
end of the hobarbor and connected in the control 
circuit for the machine, means cooperating with 
said Switch and adapted to be engaged by the 
said member to operate the switch when the hob 

50 

arbor has moved axially a preselected distance 
corresponding to the adjusted position of the 
member, and an electrical circuit controlled by 
the actuation of Said Switch, the said circuit in 
cluding relay means establishing circuit rela 
tionships in response to actuation of said switch 
for preventing the beginning of a new hobbing 
operation while permitting a hobbing operation 
in progress at the time of the Switch actuation 
to continue to completion. 

14. A hobbing machine Comprising a hobarbor, 
a Work support, means including an electric mo 
tor for rotating said arbor and support and to 
produce relative movement between said arbor 
and Support axially of the axis of said work Sup 
port, means including gearing connected with 
said hob airbor adjacent One end of the latter to 
axially shift the arbor in response to rotation 
thereof, an electrical circuit for controlling the 

- energization of Said motor, manually-operable 
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Switch means in said circuit for initiating a hob 
bing operation, means in said circuit for auto 
matically deenergizing said motor when a hob 
bing Operation has been completed, Switch means 
in said circuit adapted when actuated to pre 
vent energization of said motor, means includ 
ing a member adjustably connected with said 
hob arbor intermediate Said gearing and the ad 
jacent end of said arbor for actuating the last 
mentioned Switch means when said hobarbor has 
moved axially a predetermined distance, and 
means in said circuit for maintaining said mo 
tor energized after a hobbing operation has been 
started and until that hobbing operation is com 
pleted regardless of the actuation of said last 
mentioned switch means during the hobbing op 
eration, the last-mentioned means being inef 
fective to permit energization of said motor when 
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said manually operable switch means is actuated REFERENCES CITED 
to initate another hobbing operation after the The following references are of record in the 
said last-mentioned Switch means has been ac- file of this patent: 
tuated. 

15. A hobbing machine as defined in claim 14 5 UNITED STATES PATENTS 
and further comprising an indicating means in Number Name Date 
said control circuit and controlled by actuation 1757,929 Shaw et al. ---------- May 6, 1930 
of said last-mentioned switch means for indi- 1785,395 Shaw et al. --------- iDec. 16, 1930 
cating a predetermined distance of axial move- 2,374,254 Zimmermann ------- Apr. 24, 1945 
ment of said hob arbor. 10 2,481,974 Bradner ----------- Sept. 13, 1949 

OTS E. STAPLES. 2,484,856 Purvin ------------- Oct. 18, 1949 
ANTHONY J. BENT. 2,537,967 Carlin -------------- Jan. 16, 1951. 


