
2,152,469 ?. 

HOBBING MACHINE 
March 28, 1939. EDGAR 

3. 

9 Sheets-Sheet l 

  



2,152,469 J. EDGAR 

HOBBING MACHINE 
"March 28, 1939. 

9 Sheets-Sheet 2 

  





2,152,469 J. EDGAR 
HOBBNG MACHINE 

March 28, 1939. 
9 Sheets-Sheet 4 Filed Sept. ll, 1935 

ATTORNEYS 

NVENTOR 
Uohn Eag ?A* 

G2 

? ??E 
S 
?? 

  

  

  

  

  

  

  

  

  

  

  



March 28, 1939. J. EDGAR 2,152,469 
HOBBENG MACHINE 

Filed Sept. ll, 1935 9 Sheets-Sheet 5 

/6 

/69 

SKÄLI 
/67 

WAWA 35? 6? ?? | 

INVENTOR 
uVo 7 r7 zegor 

BY 

C??????? ?????, ??? - (???? 
ATTORNEYS 

  

  

  



March 28, 1939. J. EDGAR 2,152,469 
HOBBING MACHINE 

Filed Sept. ll, 1935 9 Sheets-Sheet 6 

3 
2O6 05, ?? 

N Ya/ 

NVENTOR 
tJohn Edgar 

BY 

V AORNEYS 

  



2,152,469 - March 28, 1939. J. EDGAR 
HOBBNG MACHINE 

9 Sheets-Sheet 7 Filed Sept. 11, 1935 

Z 

W 

U 
W 

NA III/A 

?? ????????? 
?.7ar 

?? 
ATTORNEYS 

... INVENTOR 
John E. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  





March 28, 1939. J. EDGAR 2,152,469 
HOBBING MACHINE 

Filed Sept. ll, 1935 9 Sheets-Sheet 9 

INWENTOR * 

vJohn Z adgar 
BY 

ATTORNEYs 

  



10 

5 

20 

30 

40. 

Patented Mar. 28, 1939 2,152,469 

UNITED STATES PATENT office 
BOB BLING IN LACE INE 
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18 Claimas, 

The present invention relates to improvements 
in hobbing machines, and has particular refer 
ence to a new and improved machine of this 
character having a wide and flexible range of 
usefulness adapting it for many different kinds 
Of work. One of the objects of the invention isto pro 
vide a novel hobbing machine in which the hob 
can be fed relatively across the work tangentially, 
longitudinally or obliquely. 
A more specific object resides in the provision 

of a new and improved hobbing machine in which 
- the hob has two swivel adjustments relative to 
the work, one to define the angle of hob feed, 
and the other to define the angle of the hob axis 
relative to the direction of feed. . .???“ ”??? 
Another object is to provide a novel hobbing 

machine including a differential interposed in the 
drive for one of the work and tool spindles, and 
Operable in timed relation to the relative feed 
translation between the work and the tool. 
A further object resides in the provision of a 

hobbing machine having novel power means 
translating the tool relatively to the work select 
tively in a rapid traverse or feed, the power 
means including traverse and feed. Controls and . 
interlock means therebetween. • 
Other objects reside in the provision of a new 

and improved scale-located stop for positioning 
the work, and novel direct-reading dials for lo 
cating the work spindle vertically and the hob 
spindle horizontally. . 

Further objects and advantages will become 
apparent as the description proceeds. 

In the accompanying drawings, Figure 1 is a 
front elevational view of a machine embodyin 
the features of my invention. 

Fig. 2 is a plan view of the machine. 
Fig. 3 is a fragmentary end view, partial 

broken away to show one arrangement of speed 
change gearing in the machine. 

Fig. 4 is a perspective diagrammatic view of 
the various machine drives. - Fig. 5 is a fragmentary sectional view, taken 
substantially along line - of Fig. 3, and show 
ing a reversing gearing in one of the drives, 

Fig. 6 is a fragmentary view, partially in sec 
tion, along line-6 of Fig. 3, and illustrating 

50 
the controls for the drives. Fig. 7 is a fragmentary vertical sectional view, 
partially diagrammatic in character, taken sub 
stantially along line T-T of Fig. 6. 

SS 

Fig. 8 is a fragmentary vertical sectional view . 
taken along line 8-8 of Fig. 7. 

Fig. 9 is a fragmentary transverse vertical sec 

(C. 90-3) 
tional view of , 

of Fig. 2. 'Fig. 10 is a fragmentary horizontal sectional 
view taken along line - of Fig. 9. 

Figs. 11 and 12 are fragmentary sectional de 
tail views taken respectively along lines ill 
and 2-2 of Fig. 10. 

Fig. 13 is a diagrammatic view illustrating the 
operation of the machine. 

Referring more particularly to the dra S, 
the machine constituting the preferred em wyn 
ment of my invention has a frame structure (see 
Fig. 1) generally comprising a horizontal elon 
gated floor bed f4, and a headstock column is 
and an upright end support 6 rigidly mounted. 
respectively on opposite ends of the bed. 

Mounted for vertical translation along parallel 
guides 7 (see Fig. 2) on the front of the column 

5. is a headstock f having a housing 9 in 
which a horizontal spindle 20 is suitably jour 
nated for a rotary power drive. 

In the present instance, the spindle 20, which 
extends longitudinally of the bed 4, is adapted 
to support and drive the work A in a fixed ad 
justable position. Thus, the housing 9 is sup 
ported for manual adjustment by means of a 
vertical screw 2 fixed in the column is, and a 
rotary nut, 22 mounted on the rear of the hous 
ing 9 and - in threaded engagement with the 
lower end portion of the screw. The nut 22 con 
stitutes a worm wheel in mesh with a worm 23 
on the rear end of a horizontal adjusting shaft 
24 journaled in the housing 9. The shaft 24 
extends to the front of the housing 9 where it 
is squared for engagement by a suitable hand tool 
(not shown). . . . Rigidly attached at one end to the top of the 
housing 9 and extending in vertically spaced re 

the machine taken along line 9-9. 
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lation along the top of the bed 4 is a horizontal. 
over arm. 25. The other end of the arm is sup 
ported by a slide block 26 mounted for vertical 
adjustment, along guides 27, on the end support 
it. A vertical adjusting screw 28 is rotatably 
anchored at its lower end in the block 26, and is 
in threaded engagement at its opper end with a . 
nut 29 fixed on the support fit. The screw 28.is 
connected through bevel gears 3D. and 8 to one 
end of a horizontal shaft 2 which is supported 
in and extends through and along the over arm 
25. The other end of the shaft 2 is connected 
through bevel gears 33 and 3 to a vertical stub 
shaft 35 which is journaled in the housing 9, 
and which is connected through a worm wheel 
36 and worm 37° to the adjusting shaft 24. Op 
eration of the shaft 24 will adjust the housing 
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9 and over arm. 25 as a unit. A direct reading 
micrometer dial 38. is provided on the forward 
end of the shaft 24 to indicate the vertical ad 
justment of the work. 
The over arm 25 is provided on its under side 

with longitudinal parallel guides 39. A depend 
ing tail stock 
mounted on the guides 39 for adjustment along 
the arm. 25, and has a center 4? in axial align 
ment with the spindle 20. 
The machine may be used for cutting various 

types of work pieces, for example gears and 
spline members. If a gear blank is to be cut, it 
is mounted upon an arbor 42 extending into and 
clamped in the spindle 20 and in end engagement 
with the center 4. The machine is especially 
adapted for the cutting of the externally keyed 
members, of multiple key shaft couplings, having 
longitudinally acting wedge surfaces, for example 
on the sides of the keys as disclosed in my co 
pending application Serial No. 620,449, filed July 
1, 1932, or on the roots of the spaces between the 
keys as disclosed in my prior patent, No. 1905,278, 
dated April 25, 1933. For purposes of illustra 
tion, the inside member of a coupling of the last 
mentioned character is shown in Fig. 13 hereof. 
More particularly, the finished work blank. A is 
shown as comprising a cylindrical shaft end hav 
ing a plurality of uniformly peripherally spaced 
longitudinal keys separated by interdental Spaces 
with longitudinally tapered roots. These roots 
are arcuate in cross-section, and segments of a 
COe. 

Mounted on the bed f4 between the column 5 
and the end support f6 is a tool support 43 (see 
Figs. 1, 2 and 9 to 12). In its preferred form, 
the support 43 comprises a saddle or carriage 44 
secured to the bed 4 for adjustment along lon 
gitudinal guides 45. A screw 46, extending longi 
tudinally between the guides 45, is in threaded 
engagement with a fixed nut 47 on the underside 
of the saddle 44, and is rotatably anchored in a 
bracket 48 on one end of the bed 4. The outer 
end of the screw 46 is squared for hand actuation 
by means of a tool (not shown), and is provided 
with a direct reading micrometer dial 49. f 
Mounted on the top of the saddle 44 is a slide 

swivel or support 50 provided with parallel hori 
Zontal guides 5. 
ably is generally circular in form, has an an 
Inular tongue 52 On its underside engaging in a 
groove 53 in the top of the saddle 44, and hence 
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is confined for rotary adjustment about a ver 
tical axis into any desired angular position 
through 360 degrees, Secured about the periph 
ery of the support 50 is a coaxial worm wheel S4 
which is substantially enclosed by a guard 55, 
and which meshes with a worm 56 in a casing 
5 on one side of the saddle 44. The worm 56 
is fixed on a shaft 58 journaled in an elongated 
bearing sleeve 59 on the casing 57, and extending 
therethrough to the front of the bed f4 for hand 
actuation. A micrometer dial 60 is provided on 
the forward end of the shaft 58. 

40 of suitable construction is: 

The support 50, which prefer 

A tool side 6 ? is mounted on the swivel 50 for 
a power feed along the guides 5, and is formed 
with an annular seat 62 about a central opening 
63. A tool swivel or bracket G4 is mounted for 

, angular adjustment on the seat 2, and is cen 
tered by an annular depending flange 65 bearing 
in the opening 63. The tool swivel 64 is secured 
in position of adjustment by means of a plu 
rality of bolts 66 engaging, in a coaxial inverted 
T-slot in the seat 62. 
the slide 6 f surrounds the tool swivel 64, 

An annular trough a on 

hob axis. 

bed f4. A tension spring 93 tends to oscillate the 

2,162,469 
The top of the swivel 64 is provided at opposite 

sides of its axis with two upstanding bearings. ST 
and 68 in which a power driven tool spindle 69 is 
suitably mounted. Any suitable tool may be 
mounted on the spindle 69, depending on the 
character of the work to be performed, and in 
the present instance I have shown a hob B com 
prising a series of relieved finishing teeth ar 
ranged in a single helical thread of constant lead 
in a cylindrical pitch surface, The tooth thread 
is uniform in width at the pitch surface and is 
tapered in height from end to end relative to the 

The tops of the teeth are laterally in 
clined in any axial plane of the hob so as to be 
coincident with the longitudinal taper of the 
latter. 

It will be evident that the hob Swivel 64 permits 

0. 

5 

the hob to be adjusted at an angle to the work 
corresponding to the thread angle. Thus, in Fig. 
13, the axis of the hob B is disposed at an angle B 20 
to the perpendicular to the work blank A so that 
the hob thread will extend longitudinally of the 
blank in the cutting zone. The slide swivel 50 
affords a second adjustment by reason of which 
the hob B may be power fed in-any desired an- 25, 
gular direction relative to the work. Suitable 
verniers are provided for indicating the angular 
adjustment of the hob and slide swivels. For cut 
ting spur gears, the hob B would be fed axially of 
the spindle 20. For cutting worm wheels the hob 30 
B would be axially fed perpendicularly of the 
spindle 20. For cutting the coupling member A, 
the hob B would be fed at an angle to its axis and 
diagonally across the axis of the work so as to cut 
in an axial plane of the work a foreshortened 35 
projection of the longitudinal form of the hob. 
The work and tool spindles 20 and 69 are driven 

in timed relation from a common power source. 
In the present instance, power is supplied by an 
electric motor 70 connected through a belt 7 to 
a pulley 72 which is adapted to be connected to a 
drive gear 73 through a one-way speed clutch 74. 
The gear 73 meshes with a gear 75 on a shaft 76 
Connected through gears 7 and 78 to a main 
drive shaft 79 journaled within the base 4 and 
extending longitudinally therethrough. Parallel 
gear drives lead from the shaft 79 to the spindles. 
The clutch 74 is operable by a yoke 80 on a rock 

shaft of journaled in and extending to the front 
of the base 4. A lever 82 (see Fig. 6) is secured 
to the forward end of the shaft 8, and is formed 
with a slot 83 in its free end engaging a pin 84 on 
one end of a plunger 85. The other end of the 
plunger 8 is hollow and extends slidably into a 
cylinder 86 on a bracket 87 on the front of the 
bed 4. A colled compression spring 88 in the 
cylinder 8 tends to urge the plunger 85 out 
wardly, and thereby to open the clutch 74. Ex 
tending axially through the cylinder 86 and con 
nected at one end to the plunger 85 is a pull rod 
89. The outer end of the rod 89 has a head 

... formed with a longitudinal slot 90 receiving a 
pin 9 on an actuating lever 92 pivoted to the 

lever 92 in a direction to release the rod 89. 65 
Pivotally mounted on the bracket 87 and normally 
urged by a spring 94 through a slot 95 in the 
cylinder B. into a transverse notch 96 in the 
plunger 8 is a retaining latch 97 (see Fig. 7). It 
will be seen that movement of the lever 92 to the 
left, as viewed in Figs. 1 and 6, will close the 
clutch 74 against the action of the spring 88. In 
the closing operation, the latch 97 will snap into 

o 

the notch 06 to hold the clutch 74 in closed posi- 78 
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tion. Upon release of the latch 9, the spring 88 
will cause the clutch 4 to open. 
The rotative drive for the work spindle (see 

Figs. 3 to 5) is taken from the shaft T9 through a 
series of index change gears 98 to 0. These 
gears are mounted within a gear casing 102 on 
the left end of the bed í 4. ''' The gear 101 is con 
nected through a reversing mechanism 8 (see 
Fig. 5) to the lower end of a vertical shaft 04. 
In its preferred form, the reversing mechanism 
03 comprises a spline shaft 05 to one end of 

which the gear O is fixed and on which a sleeve 
06 is keyed for axial adjustment. Bevel gears 
07 and 8 are fixed on opposite ends of the 

sleeve 06 for movement selectively into meshing 
engagement with opposite sides of a bevel gear 
09 fixed on the lower end of the shaft 04. The 

adjustment of the mechanism 03 is adapted to 
be effected by a rotary collar f06 threaded on 
the sleeve 06, and normally secured in fixed 
position by a lock O6. 
The vertical shaft O4 is sectioned, the upper 

section being identified as 104, and the two sec 
tions are Connected by a differential mechanism 

0. In the present instance, the differential 
mechanism comprises bevel gears and 2 
secured respectively on the adjacent ends of the 
sections fo4 and 04 and meshing with opposite 
sides of two bevel gears 3 and 4. The latter 
are journaled in a yoke 5 which is rigid with a 
worm wheel 6 rotatable on the shaft 04, and 
meshing with a worm f T. When the worm wheel 

6 is stationary, the shaft section 04 will rotate 
oppositely to but at the same speed as the shaft 
section 04. The direction of rotation may be 
reversed by means of the mechanism 63. 
Splined for axial movement on the upper end 

of the shaft section fo4, to accommodate the ver 
tical adjustments of the headstock 8, is a worm 
8 which meshes with a worm wheel 9 on the 

spindle 20 to complete the power drive. 
The drive for the tool spindle 6s (see Figs. 4, 9 

and 10) comprises a bevel gear 20 having an 
elongated hub splined for axial movement to the 
shaft 9 to accommodate adjustment of the 
saddle 44 along the bed 4. The gear 20 is mov 
able with the saddle 44, and meshes with a bevel 
gear 2 on the lower end of a vertical stub shaft 
22 extending through and journaled in a bearing 

sleeve 23 (see Fig. 9). The sleeve 23 is seated 
in an opening 24 in the saddle 44, and is coaxial 
with the slide swivel 50 so that the drive will be 
completed regardless of the direction of feed of 
the slide 6. A crown gear 25 is fixed on the 
upper end of the shaft 22, and meshes with a 
pinion 126 on a horizontal spline shaft f27 jour 
naled at One end in a split bearing 28 on the 
slide swivel 50. The shaft 2 extends diametri 
cally of the slide swivel 50, and slidably through 
a bevel gear 29 journaled in a depending lug 30 
on the underside of the hob slide 6. 
Meshing with the bevel gear 29 is a bevel 

gear 3 which is journaled for rotation on the 
axis of the hob swivel 64, and which is substan 
tially enclosed by a housing 32. A bevel gear 
33, coaxial and rigid with the gear 31, meshes 

with a bevel gear 84 fixed on a shaft 135 paral 
lel to the hob spindle 9 and journaled in the 
hob Swivel 64. It will be evident that the drive 
connection from the gear 2 to the gear 34 is 
maintained regardless of the angular position of 
adjustment of the hob swive B4. The shaft 35 
is connected to the spindle 69 through meshing 
spiral gears 36 and 87 suitably enclosed within 
a housing On one end of the hob swivel 4. 

3 
The translatoly drive for the hob slide if is 

taken from a spline shaft 39 which extends lon 
gitudinally within the bed 4, and which is adapt 
'ed to be driven in timed relation to the shaft 
79 at a feed rate in one direction, or at a rapid 
traverse in either direction. The drive comprises 
a bevel gear 40 (see Fig. 12) journaled in a bear 
ing lug 4 on the underside of the saddle 44 for 
movement therewith, and splined for free axial 
movement on the power shaft.f39. A bevel gear 
42, fixed on a vertical stub shaft, 43 journaled 

in and extending through the saddle 44, meshes 
with the gear 40. Fixed on the upper end of 
the shaft 43 is a gear 44 meshing with a large 
gear 45 mounted in a circular recess 46 in the 
top of the saddle 44 for rotation about the axis 
of the slide swivel 50. In the present instance, 
the gear 4s is journaled on the bearing sleeve 
23, and projects from the recess 46 upwardly 
into a registering recess 47 in the slide swive 
50. Meshing with the gear 45 within the recess 
47 is a gear 48 fixed on the lower end of a ver 

tical stub shaft 49 (see Fig. 11). A worm 
50 on the shaft 49 meshes with a worm wheel 
f5 on a feed screw 52. One end of the screw 
52 is suitably journaled in the split bearing 28 

O 

s 

and the other end is in threaded engagement 
with a fixed nut 53 in an elongated tubular lug 
54 on the underside of the slide 6. 
The rapid traverse drive for the feed shaft 39 

is adapted to be connected by a reversing clutch 
55 from the shaft 76 either through the gear 75 

and a gear 56 or through gears 57, f S8 and 59. 
The clutch 55 (see Figs. 4 to 8) comprises a 
yoke 60 on a rock shaft 6 extending to the 
front of the bed 4. Secured to the forward end 
of the shaft 6 is an operating lever 62. A 
second lever 63 is fixed intermediate its ends to 
the shaft f6, and is pivotally connected at its 
free end to a plunger 64 reciprocable in a cyl 
inder 65 in the bracket 87. Coiled compression 
springs f66 and 67 engage opposite ends of the 
plunger 64, and tend to center the latter, and 
thereby to move the clutch 55 into intermediate 
or neutral position. To provide means for hold 
ing the rapid traverse clutch 55 releasably in 
either operative position, the plunger 64 is 
formed with transverse notches 68 and 69 
adapted for selective engagement by a retaining 
latch TO pivoted on the bracket 87. A coiled 
tension spring 7 tends to urge the latch 70 
against the plunger 64. 
The feed drive for the shaft 39 is taken from 

the shaft 79, and is under the control of a one 
way clutch 72. Thus, the shaft 05 (see Figs. 4 
and 5) is connected through gears 73, T4 and 
75 to a shaft f6 which in turn is connected 

through feed change gears 77, 7, 79 and 80, 
in the housing O2, to a shaft 8?. A worm 82 
on the shaft 8 meshes with a worm wheel 83 
rotatable on a shaft 84 and adapted to be conr 
nected thereto by the clutch 72. The shaft 84 
is connected through bevel gears 85 and 86 to 
a shaft f87 which in turn is connected through 
gears 88, 89 and 190 to the shaft (39. 
The shaft 84 extends to the front of the ma 

50 

chine, and is there provided with a hand wheel 
9 whereby a manual feed may be effected when 
the clutches 55 and 2 are open. 
The clutch 72 is operable through a rod 92 

from the front of the machine by a two-position 
lever 93 pivoted intermediate its ends to the 
column 5. A second lever 94, pivoted inter 
mediate its ends to the bed 4, has a pin and slot 
connection 95, 96 with the lower end of the 

O 

s 
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feed lever 93, and is positioned at its other end 
for engagement by a shoulder f$ in the side of 
the plunger 85 to open the feed clutch T2 auto 
matically upon movement of the plunger to open 
the Speed clutch 74. It will be evident that the 
feed clutch 72 can be closed only when the ma 
chine drive is connected through the clutch 74, 
and will be opened automatically through the 
levers 94-93 when the clutch 74 is opened. 
The actuators for the rapid traverse and feed 

clutches 55 and T2 are interlocked so that both 
cannot be closed simultaneously. Thus, the up 
per end of the lever 63 (see Figs. 6 and 8) is 
formed with a notch 98 which when in neutra: 
or intermediate position only is adapted to re 
ceive a tooth or projection 99 on the upper end 
of the lever 93, upon closing of the clutch f T2. 
When the clutch 55 is closed in either direction, 
the end face of the lever 68 on either side of 
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the notch 98 will through coaction with the 
projection 99 lock the feed clutch T2 in open 
position. When the clutch i 72 is closed, the pro 
jection 99 will engage in the notch f 98 to lock 
the clutch 55 in neutral position. 
The rotation of the work spindle 20 is adjusted 

to compensate for the translation of the hob B 
relative to the work A. To this end, the shaft 
87 is connected through differential change 

gears 200 to 203, in the housing f O2, to a shaft 
204 on which the worm 7 is fixed. Thus, when 
the translatory drive for the hob B is discon 
nected, the differential worm wheel if S will be 
held stationary, and the speed of the shaft 04a 
will be the same as that of the shaft f O4 in the 
work spindle drive. When either the rapid trav 
erse or feed is connected, the worm wheel 6 
will be rotated in synchronism therewith to ad 
Vance or retard the rotation of the shaft fols 
relative to the shaft 04, depending on the direc 
tion of translation. By reason of the differential 
adjustment, the hob B can be fed through the 
work, or allowed to come to rest at any point in 
its feed movement and merely rotate in mesh 
with the work. 
The clutches 74, S5 and T2 are controlled by 

dogs on the hob slide ( to provide a hob feed 
program comprising a rapid approach, a feed 
and a rapid return. Referring to Figs. 1 and 7, 
three pivotal dogs 205, 206 and 207 are mounted 
on the slide 6 for adjustment along a T-slot 208. 
Each dog has an inclined cam face on its lower 
end disposed for engagement with the free end 
of a lever 209 fixed on a shaft 20 journaled in 
the slide swivel 50. In the present illustration, 
the cam ends of the dogs 25 and 206 are adapted 
to engage and depress the lever 29 in the course 
of forward movement of the slide 6, and the dog 
20 is arranged to act similarly upon reverse 
movement of the slide. 
Secured to the shaft 20, is an arm 2 ft (see 

Fig. 9) arranged to engage and depress arod 22 
extending slidably through the shaft 22. The 
lower end of the rod 22 engages the free end of 
an arm 28 on a horizontal rock shaft 24 ex 

O 

75 

tending through the bed 4 to the left end of 
the machine. An arm 25 is adjustably clamped 
to the shaft 24, and has a bolt 2 ft threaded in 
its free end for engagement with the tail end of 
the detent lever TD. A transverse pin 2fT on 
the lever 70 overlies the tail end of the latch 97, and is opekable to release the latter from the 
notch 96 when the lever T is released from the 
plunger f64. 
Mounted on the over arm 2 for adjustment 

along the ways 3 is a work stop 21. A suitable 

proach. The feed clutch 
position. When the hob-B is about to move into 
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Scale 29 serves to indicate the position of ad 
justment of the stop 28. 

In Operation, the work to be cut is mounted for 
rotation by the spindle 20. The position of the 
work longitudinally of the over arm 25 is deter 
mined by the stop 28 and the vertical position 
of the work is determined by a direct reading of 
the micrometer dial 88. 
The too spindle 69 is appropriately adjusted to 

Suit the particular work to be cut. Thus, the 
saddle 44 is adjusted into the desired position 
longitudinally of the bed 4 by means of the 
Screw 46 as indicated by the micrometer dial 49. 
The angular position of the swivel 50 is adjusted 
by means of the shaft 58 as indicated by the 
micrometer dial 60 to determine the path of 
movement of the slide 6 and hence the direction 
of feed of the hob B. The adjustment is also 
indicated by the vernier scale on the swivel 50. 
The angular position of the hob axis relative to 
the direction of feed is adjusted by means of the 
Swivel 64 which may be clamped in place by the 
bolt 66. 

For cutting a spur gear, the swivel 50 is so ad 
justed that the slide 6 is translated longitudi 
nally of the work spindle 20, and the hob swivel 
64 is so adjusted that the hob axis will be inclined 
to the perpendicular to the work spindle at an 
angle corresponding to the lead angle of the hob 
thread. For cutting a worm wheel, the swivel 50 
is so adjusted that the slide 6 will be fed per 
pendicularly to the work spindle 20, and the 
swivel 64 is so adjusted that the axis of the hob 
also is perpendicular to the work spindle. Thus, 
the two swivel adjustments for the hob B adapt 
the machine for cutting widely different types 
and kinds of workpieces. 
The machine is particularly adapted for the 

cutting of externally splined members as indi 
cated in Fig. 13. For this operation, the swivel 
64 is so adjusted that the hob axis b is inclined 
to the perpendicular p to the axis a of the work 
A at an angle B corresponding to the lead angle 
of the hob thread. The swive 50 is so adjusted . 
that the direction of feed extends diagonally 
across the work as indicated by the line f-f. 
In operation, the saddle 44 and the slide if 

initially are so positioned relative to the work A 
that the large end of the hob B will in being fed 
along the path f-f cut the outer end of the work 
A to full depth at the point o. Initially, the lever 
92 is actuated to the left to close the clutch 4, 
and the lever 62 is actuated to the left to close 
the clutch 55 and thereby institute a rapid ap 

is locked in open 

cutting engagement with the work A, the dog 
205 engages the lever 209 thereby releasing the 
detents 97 and 70. As a result, the clutch 4 
is opened and the clutch SS is returned auto 
natically into neutral position. 
To now institute thé feed, the lever 92 ils actu 
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ated to the left to close the clutch 74 and, through 
movement of the shoulder 97 from the lever 94, 
to release the clutch 72 for closing movement. 
The lever 93 is actuated to the left to close the 
clutch 2, thereby instituting the feed drive. 
The traverse lever 2 is locked in neutral posi 
tion. The hob B is fed from the position indie . 
cated in dotted outline in Fig. 13 completely 
across the work. 
ment, the work A and the hob B are rotated in 

During the cutting engage 70 

timed relation, the relative rotation being suit 
ably adjusted by the differential mechanism 
to compensate for the feed. In the course of the TS 
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cutting action, the longitudinal form of the hob 
is projected in the direction f fonto the work to 
produce a foreshortened form on the latter, as 
the cut proceeds progressively from end to end. 
At the end of the cutting operation, the dog 206 
engages the lever 209 to release the detent 97. 
Thereupon, the spring 88 shifts the plunger 85 
to the right to open the clutch 74, and through 
? levers 94 and 93 to open the feed clutch 
The lever 92 now is again actuated to the left 

to close the clutch 74 and the lever 62 is actu 
ated to the right to close the clutch i 55 in a di 
rection to institute a rapid return movement. In 
this movement, the lever 209 lifts the pawl 205 
without being depressed. At the end of the re 
turn movement, the dog 207 depresses the lever 
209 to open the clutches 74 and 55, thus com 
pleting the cycle. 

I claim as my invention: 
1. A hobbing machine comprising, in combina 

tion, a work spindle, means for supporting said 
spindle in a fixed position, a saddle adjustable 
axially of Said spindle, a hob spindle, means on 
said saddle for supporting said hob spindle for 
translation in diferent selective angular direc 
tions relative to said work spindle including a 
direction axially of said work spindle and a direc 
tion perpendicular to said work spindle and for 
adjustment into different angular positions rela 
tive to the direction of translation, power drive 
means for rotating said spindles in timed rela 
tion, and power drive means for translating said 
hob Spindle and simultaneously adjusting the 
rotary phase relation of said spindles in timed 
relation to the translation of said hob spindle. 

2. In a hobbing machine, in combination, a 
base, a saddle slidable on said base, a swivel 
mounted on said saddle for angular adjustment 
about a vertical axis, a slide mounted on said 
swivel for translation transversely of said axis, 
drive means for feeding said slide in any angular 
position of said swivel and including control 
clutch means in said base, an automatic trip 
mechanism for effecting opening of said clutch 
means and operable by said slide in any angular 
position of said swivel, a swivel mounted on said 
slide for adjustment about a vertical axis, a 
spindle mounted on said last mentioned swivel, 
and drive means for rotating said spindle in any 
angular position of said slide and in any angu 
lar position of said spindle relative to said side. 

3. In a hobbing machine, in combination, a 
swivel mounted for angular adjustment about an 
axis, a slide mounted on said swivel for trans 
lation transversely of said axis, drive means co 
axial with said axis for feeding said slide in any 
angular position of said swivel, a swivel mounted 
on said slide for adjustment about an axis parallel 
to said first mentioned axis, a spindle mounted 
on said last mentioned swivel, and drive means 
coaxial with said last mentioned axis for rotating 

and in any angular position of said spindle rela 
tive to said slide. 

4. A hobbing machine comprising, in combina 
.tion, a frame, a work spindle, a hob spindle, sa 
slide on said frame for supporting one of said 
spindles for translation, means for supporting 
the other of said spindles on said frame, com 
mon drive means having branch drives for rotat 
ing said spindles in timed relation, a differential 
mechanism in the drive for the work spindle, 
Rind drive means parallel to said mechanism for 
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feeding said slide and driving said mechanism in 
timed relation to the feeding movement. 

5. A hobbing machine comprising, in combina 
tion, a work spindle, a hob spindle, a slide for 
supporting said hob spindle, parallel drives for 
rotating said spindles in timed relation, one of 
said drives including two aligned shaft sections 
with bevel gears on their adjacent ends, a cage 
supporting two bevel gears in mesh with said first 
mentioned gears and mounted for rotation about 
Said shaft sections, a reversible rapid traverse 
drive for Said slide, a feed drive for said slide 
branching from one of said spindle drives in 
advance of said cage, clutch means for selec 
tively connecting one or the other of said two last 
mentioned drives, and means for rotating said 
cage in timed relation to the drive of said slide to 
vary the relative rotation of said spindles so as 
to compensate at all times for the translation 
of said slide. - 

6. In a hobbing machine, in combination, a 
base, two power shafts extending in said base, a 
saddle slidable along said base and said shafts, 
two gears movable with said saddle and Splined. 
respectively to said shafts, a vertical bearing 
sleeve opening through said Saddle, a vertical 
shaft journaled in said sleeve and connected to 
one of said gears, a slide swivel mounted on Said 
saddle for angular adjustment about the axis of 
said vertical shaft, a slide mounted on said swivel 
for adjustment transversely of Said axis, a feed 
screw journaled in said Swivel and in Operative 
threaded engagement with said slide, means con 
necting said screw to the other of Said gears and 
including a gear rotatable on said sleeve, a spline 
shaft rotatably journaled in said swivel and geared 
to said vertical shaft, a hob Swivel mounted on 
said slide for adjustment about a vertical axis, 
a hob spindle mounted on said hob Swivel, and a 
vertical shaft coaxial with said hob Swivel and 
geared to said spline shaft and said hob Spindle. 

7. In a hobbing machine, in combination, a 
base, a power shaft extending in said base, a 
saddle slidable on said base along said shaft, a 
gear movable with said saddle and splined to said 
shaft, a vertical shaft journaled in said saddle 
and connected to said gear, a side swivel mount 
ed on said saddle for angular adjustment about 
the axis of said vertical shaft, a slide mounted on 
said swivel for adjustment transversely of Said 
axis, a spline shaft rotatably journaled in said 
swivel and geared to said vertical shaft, a hob 
swivel mounted on saidslide for adjustment about 
a vertical axis, a hob spindle mounted on said 
hob swivel, and a vertical shaft coaxial with said 
hob swivel and geared to said spline shaft and 
said hob spindle. 

8. In a hobbing machine, in combination, a 
base, a power shaft extending in Said base, a 
saddle slidable on said base along said shaft, a 
gear movable with said saddle and splined to said 
shaft, a slide. swivel mounted on said saddle for 
angular adjustment about a vertical axis, a slide. 
mounted on said swivel for adjustment trans 
versely of said axis, a feed screw journaled in 
said swivel and in operative threaded engage 
ment with said slide, a gear rotatable On said axis 
and having an operative drive connection with 
said first mentioned gear and with said screw, and 
a hob spindle on said slide. 

9. A hobbing machine comprising, in combina 
tion, a base, a column, a support having a work 
spindle on said column, a support having a tool 
spindle mounted for translation on said base, 
means for rotating said spindles in timed rela 
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6 
tion and including means for effecting a rela 
tive reversal of rotation of said spindles and in 
cluding a differential mechanism in the work 
spindle drive, and means parallel to said dif 
ferential mechanism for translating said tool 
spindle and driving said differential mechanism 
in timed relation, said last mentioned means in 
cluding a reversible rapid traverse drive and a 
one-way feed "drive. 

10. A hobbing machine comprising, in com 
bination, an elongated horizontal base, a column 
on one end of said base, sa headstock having 
a work spindle and vertically adjustable on said 
column, an over arm movable with said headstock, 
means including a direct reading gauge for ad 
justing, said headstock, a support slidable on said 
base, means including a direct reading gauge for 
feeding said support on said base, a hob spindle 
mounted on said support for translation in dif 
ferent angular directions and for independent 
angular adjustment, means for rotating Said 
spindles and means for translating said hob 
spindle on said support. 

11. A hobbing machine comprising, in com 
bination, an elongated horizontal base, a column 
on One end of said base, a headstock having a 
work spindle and vertically adjustable on said 
column, an over arm movable with said head 
stock, means including a direct reading gauge 
for adjusting said headstock, a support slidable 
on said base, means including a direct reading 
gauge for feeding said support on said base, a 
hob spindle mounted on said support for trans 
lation in different angular directions and for 
independent angular adjustment, a direct read 
ing gauge for indicating the path of movement 
of said hob spindle, a work locating Support on 
said over arm, means for rotating said spindles, 
and means for translating said hob spindle on 
said first mentioned support. 

12. In a hobbing machine, the combination of 
a bed; an adjustable support on said bed; a 
swivel, a slide and a second swivel mounted on 
said support in superimposed relation; a tool 
spindle journaled on said second swivel; means 
for driving said slide through a feeding move 
ment and return; means for adjusting said swivels 
through wide ranges of angular adjustment to 
position a tool on said spindle in any angular 
position and for translation along any path paral 
leling the plane of the slide; drive means jour 
naled in said bed and extending beneath said 
support; and driving connections between said 
drive means and said spindle and slide extending 
upwardly through the superimposed assembly of 
the swivels and slide and operative in any rela 
tive position of adjustment of the parts, 

13. In a hobbing machine, in combination, 
a swivel mounted for angular adjustment about 
its axis, a slide mounted on said swivel for 
translation transversely of said axis, a second 
swivel on said slide mounted for adjustment about 
its axis, the axes of said swivels being parallel, 
a spindle journaled on said second swive, and 
separate drive means for said slide and spindle 
each including a member Journaled on the axis 
of the first mentioned swivel. 

To 

14. A hobbing machine comprising, in com 
bination, a prime mover having a control clutch, 
a work spindle, a hob spindle, means including a 
swivel and slide for supporting said spindles for 
relative translation and angular adjustment, 

I means for driving said work spindle from said 

s 
prime mover through said control clutch, a rapid 
traverse drive for said slide having driving con 
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nections with said prime moverthrough sald con 
trol clutch and including a reversing clutch, a 
feed drive for said slide having driving con 
nections With Said prime mover through said con 
trol clutch and including a feed clutch, the drive. 
connections for said work spindle and slide being 
effective in any relative angular position of the 
slide and swivel, means for interrupting said 
drives at predetermined points in the travel of 
said slide including interconnecting means be 
tween said control clutch and the reversing and 
feed clutches individually and respectively, and 
interlock means between said reversing and feed 
clutches to prevent simultaneous closing thereof. 

15. A. machine for , hobbing the inside mem 
ber of a spline coupling with elongated generally 
longitudinal laterally aligned peripheral projec 
tions of a predetermined length and separated by 
elongated spaces with root surfaces concentric in 
form about the axis of rotation, comprising, in , 
combination, an elongated horizontal base, a 
column on said base, a horizontal work spindle. 
for supporting said member in axial alignment 
therewith and extending longitudinally of Said 
base and mounted on said column for vertical 
adjustment, a saddle slidable longitudinally on 
Said base, a Swivel mounted on said saddle for 
angular adjustment about a vertical axis, a 
slide mounted on said swivel for translation 
transversely of said vertical axis, said swivel being 
adjustable to position said slide for movement in 
a rectilinear path extending diagonally across 
the axis of said member, a second swivel mount 
ed on said slide for adjustment about a vertical 
axis, a horizontal spindle adapted to support a 
hob and mounted on said second swivel, said 
second swivel being adjustable to position the axis 
of Said hob at an angle to a perpendicular to 
the axis of said member. corresponding to the 
hob lead angle, drive means for feeding said 
slide to move said hob along said rectilinear path 
at an angle to said hob axis through cutting en 
gagement with said member with said hob in a 
position longitudinally inclined at said angle cor 
responding to said lead angle, said hob having an 
effective length such that the projection of its 
axis along said rectilinear path on an axial plane 
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of said member is coextensive in length and posi 
tion with the projections to be', cut, and drive 
means for rotating said spindles in timed rela 
tion to each other and to the feeding movement 
of said slide. 

16. A hobbing machine comprising, in com 
bination, a frame, a work spindle, a hob spindle, 
means for supporting one of said spindles on 
said frame, a saddle mounted on said frame for 
adjustment axially of said one spindle, means 
on said saddle for supporting the other of said 
spindles for translation in different selective 
angular relations to said one spindle and for ad 
justment into different angular positions rela 
tive to the direction of translation, common drive 
means having branch drives for rotating said 
spindles in timed relation, a differential mecha 
nism in the drive for said one spindle, and drive 
means parallel to said mechanism for trans 
lating said other spindle and for driving said 
mechanism in timed relation to the transla 
tion of said other spindle. 

17. In a hobbing machine, in combination, a 
base; a saddle slidable on said base; a swivel 
mounted on said saddle for angular adjustment 
about a vertical axis; a slide mounted on said 
swivel for translation transversely of said ads; 
power drive means for feeding said, 
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angular position of said swivel and including a 
reversible rapid traverse self-opening transmis 
sion, a self-opening feed transmission, and inter 
lock means preventing simultaneous closing of 
said transmissions; releasable detent means for 
Selectively maintaining one or the other of Said 
transmissions closed and having an operating 
member coaxial with said axis, and dogs on said 
slide for actuating said member to release said 
detent means; a swivel mounted on said slide for 
adjustment about a vertical axis, a spindle mount 
ed on said last mentioned swivel; and drive 
means for rotating said spindle in any angu 
lar position of said slide and in any angular posi 
tion of Said spindle relative to said slide. 

18. A hobbing machine comprising, in com 
bination, a work spindle, a hob spindle, means 
for supporting one of said spindles in a fixed posi 
tion, a saddle adjustable axially of Said one 
Spindle, means on said Saddle for Supporting the 
other of Said spindles for translation in different 
selective angular directions relative to said One 
spindle including a direction axially of said one 
spindle and a direction perpendicular to said one 
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spindle and for adjustment into different angular 
positions relative to the direction of translation, 
a power drive, a transmission including a self 
opening main clutch for connecting said drive to 
rotate said spindles in timed relation, releasable 
detent means for holding said clutch in closed 
position, a rapid traverse transmission branching 
from Said first transmission and including a self 
opening reversing clutch for translating said 
other spindle, releasable detent means for holding 
said reversing clutch in closed position, a feed 
transmission branching from Said first mentioned 
transmission in advance of said reversing clutch 
and including a one-way clutch for translating 
said other spindle, interlock means for opening 
said one-way clutch upon opening of said main 
clutch, interlock means for preventing simul 
taneous closing of said reversing clutch and said 
one-way clutch, and means for automatically 
releasing said detent means upon movement of 20 
Said other spindle into a predetermined posi 
tion of translation. 

JOHN EDGAR. 
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