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2 
turret member 2 and adjustable therealong ra- · 
dially of the axis about which the turret, rotates 
by screws 33 which engage the head memberS and 
are threaded into tapped holes in the turret 
member 2. Each of the work heads D comprises 
a work Spindle 35 rotatably Supported in a Work 
|head member 36 by anti-friction bearingS 3 and 
38, and a tail Slide 39 Slidably Supported On WayS 
40 on a, vertical projection 4l of the Work head 
menbers 36. The tail SlideS 39 are mowable Om 
the ways 40 and held in any adjusted pOSitiOn 
thereon by clamp levers 42. The head miemberS 
36 are Slidably Supported on wertical WayS 43 On 
the turret, member 2 and wertical wayS 44 on a, 
cap member 45 secured to the top of the turret 
member by bolts 46, and mowed therealong by 
namechanism hereinafter referred to. A collapsible 
wayguard 4T), not shown in FigS. 2 et Seq. is used 
to protect the ways 43 from ch?pS etc. 

'The tool and work SpindleS 39 and 3B 1'eSpeC 
tively are rotated at predetermined retative 
speeds by a motor 34 Supported on an adjustable 
platform 48 on the top of the column if and 
operatively connected to a Shaft 49 through a, 
flexible drive 50. A pinion B I keyed tO the Shaft; 
49 meshes with a bevel gear B2 bolted to the up 
per end of a sleewe 53 rotatably Supported by 
anti-friction bearings 64 and 66 on the Central 
column { f. Spacer sleeves 6 and 3 positiora the 
bearings 54 and 55 on said column. A beWel gear 
58 bolted to the loWer end of the SleeWe ?3é meSheS 
with a plurality of bevel pinionS ' 53, One for 
each · hobbing unit, keyed to short, ShaftS 6é ro 
tatably supported " in the turret member 2d by 
anti-friction bearings 6I and 62. The driWeS for 
the warious hobbing units from the gear B8 are 
duplicates and only one thereof Will be described 
in detail. 

'The Shaft 60 is operatively connected to and 
drives a, Spline shaft; 63 through a friction plate 
Clutch 64 the driven rmember of which is Splined 
to Said Shaft; 63. The Shaft; 63 is rotatably Sup“ 
ported in a, member 66 bolted to the turret mem 
ber 2, and the head member 32 by a bevel gear 
66 Splined thereto and an anti-friction bearing 
6] and an anti-friction bearing 68, reSpectiwely. 
The clutch 64 is adapted to be either manually 
or automatically operated in predetermained 
tined relation to the other operation of the ma 
chine through mechanism designated in gen 
eral by the reference character 63 adapted to be 
automatically operated by cam mechanism { 
controlled by the wertical nowement of the Work 
|head D. The hob Spindle 3] is driven from the 
shaft; 63 through miter gears T and 2 keyed 
to the Shaft; 63 and a, short, Shaft '3 rOta tably 
Supported in the Spindle member 3f , and change 
gears, not shown, one of which is keyed to the 
Shaft; T3 and the other' .. to the Spindle Shaft, 3. 
The Spline Shaft, 63 permitS adjustment, or mowe 
nent; of the hob head C radially of the tu1're?, aXis 
Without interruption of the hob Spindle drive, and 
the miter gears I and T2 permit angular adjust 
ment of the Spindle member 3 and the h0b Spita 
dle 30 about the axis of the Shaft; 63. 
The work Spindle 35 is driven from the Shaft; 

63 through the folloWing mechanism : bewel gear 
66, preWiously referred to; bewel gear 'ÉÉ keyed to 
the upper end of a wertical Shaft fö rotatably 
Supported by an anti-friction bearing T in the 
member 65; the Shaft T6; bewel gear 8} rotat 
ably Supported in a projection Bl on the rear 
of the Work head member 36 and Splined to the 
loWer end of the Shaft T6; bevel gear 82, con 
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tinuously in mesh With bevel gear 80, keyed to a, 
short, Shaft, 83 the other end of Which carrieS 
a spur gear 84 also keyed theretO; the Shaft 83 
and the spur gear 84; Spur gear 85, keyed to a 
shaft; 86 rotatably Supported on the Work head 
member 36, in mesh with the gear 8é; change 
gears 8T; a, shaft 88 rotatably Supported in 
the member 36 and connected to one end of the 
train of change gears 8T; and a WOrrn 89, See F"ig. 
3, keyed to the sha.ft; 88 and in meSh With a 
worm wheel 90 keyed to the Work Spindle 35. 

Oil is supplied to the warious bearingS by a 
cascade system Which includeS a pipe 8l through 
which oil is pumped from a reserVoir in the baSe 
of a, machine by a pump 98 of any desired com 
struction, to a small reSerwoir 93 at the top of 
the column. I I. From the reSerVoir 99 the oil 
flows down the outer Surface of the column li; 
1ubricates the bearingS 54, 55, · l2, l3, etc., and 
ower the bevel gear 62 onto a ledge lit0 formed 
integral with the cap member 45. From the 
ledge [[0 the oil is conducted by a pipe Or pipes 
0 to a rough on the top of the turret, member 

21 from Which it, paSSes to the bearingS Gl, 62. 
Oi1 is also conducted from the reSerWoir $3 tO 
the front bearings of the tool head by pipeS i 03, 
See Fig. 1. 
The lubricating and cooling fluid for the cut 

ting tools is Supplied from a reSerwoir l l0 in the 
base 10 of the machine, from Where it, iS pumped 
by a pump ! !2 to a Small annular reSerwoir fl4 
at the top of the turret B through pipeS l l5 and 
[ [6, connection || IT, and pipe l l8. The pipe I fö 
projects up through the center of the column l l 
and the connection I fT is bent; to accOmmodaté 
the Shaft; 49. The reserwoir l l4 is prOWided With 
an overflow pipe l20. A plurality of nOZZleS f23, 
one at each hobbing unit, are connected to the 
reservoir | [4 by pipes l23. The flow of fluid 
through the noZZles l22 is controlled by WalweS 
l24 either manually or automatically Operated. 
The walves [24 preferably operatiwely connected 
by a rod l25 to the clutch Operating mechanism 
69 and operated thereby in Such a manner that 
the flow of fluid is interrupted When the Spin 
dles 30 and 35 are stationary in the loading sta 
tion, and uninterrupted during the rotation of 
Said SpirmdleS. 
As prewiously stated the hobbing units are car 

ried in a closed circular path about; the axis of 
the turret, B as the same rOtates, and the WOrk 
loaded and unloaded at one Or more pOSitionS 
referred to as loading stations. In the embOdi 
ment of the inwention illustrated, only one load 
ing Station is employed at Which position the 
finished Work is remaOwed and a neW Work piece 
inserted Without interrupting the rotation of 
the turret, and aS the unitS are mowed in a cl0Sed 
path back to the loading Station the Work heads 
D are mowed along the wertical WayS 43 and 44 
to feed the Work Supported thereby past, the cut 
ters , or hobS carried on the SpindleS 30. AS the 
hobbing unitS SucceSSiWely paSS the loading Sta 
tion, the finished Work pieces are remowed, a, 
rapid tra,werSe mOVerment; imparted to the Work 
|heads ID to loWer the same to the Starting poSi 
tion, new Work pieces inserted and the Work 
|heads giWen a rapid traWerSe mowement in the 
rewerSe direction to bring the Work up to the 
tool, after Which the feed mowement is imparted 
to the Work heads. The mechanism for perform 
ing these operationS is the Same for each Work 
|head ID and only one thereof Will be described 
in detail. ~ 
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A bracket, l30 Secured to the lower ends of the 
Ways é3 by the bolts f3f and l32 rotatably sup 
portS a, nut. N continuously in engagement with 
a lead Screw l33 rotatably Secured in a suitable 
aperture {34 in the work head member 36. An 
anti-friction thrust bearing l35 positioned be 
tWeen a flange on the upper end of the nut, and 
the bracket {3] takes the downward thrust of 
the nut. N. The lead Screw l33 is rotated in pre 
determined timed relation to the other operations 
Of the machine, from the work Spindle 35 
through change gears indicated in general by 
the reference Character l36. . An anti-friction 
thrust bearing f3f is positioned between the lead 
ScreW i33 and the Work head member 36 to take 
the Weight of the Work head. 

| AS illustrated, the feed mowement is imparted 
tO the Work head ID by the relatively slow rota 
tion of the lead ScreW [33, and the nut. N is 
adapted to be rapidly rOtated in either direction 
tO impart the rapid traverse movement to the 
|head by the folloWing mechanism : A bevel gear 
#4b keyed to the nut N is continuously in mesh 
With a bewel gear f #f fixed on one end of a Shaft 
{42 rotatably supported in the bracket !30. The 
Shaft fé2 iS adapted to be driven at a compara 
tively high Speed by a Shaft l43 coupled to the 
loWer end of the Shaft 16, through a bewel gear 
l44 keyed to the lower end of shaft l43 and con 
tinuouSly in mesh With bewel gears I45 and [46 
1rotatably supported on Shaft 142. The bewel 
gears fé5 and fé6 are adapted to be Selectively 
connected to the shaft; f42 by a clutch, the mow 
able elernerat, l 4 of which is keyed to the shaft; 
f42 in a manner well known in the art. 
The mowable clutch element f4' is shifted to 

Connect and discOnnect either of the gears l45 
and fé6 with the Shaft fé2 through the mediun 
Of a yOke member {5} carried by a rod [5] slid 
abiy SuppOrted in a suitable aperture in " the 
bracket l30. A Spring pressed plunger I62 en 
gageS notches f53 in the rod l5 I and retains 
the clutch element, [4] in its neutral or either 
of itS engaged positions. A wertical shaft 154 
rotatably Supported by the bracket 30 and a 
bracket f65 Secured to the turret member' .. 2, 
Carries an arm f56 Orn the lower end thereof pro 
Wided With a slotted end which engages a pin 
[6] fixed in a member {58 formed integral with 
the yOke member à Éú. A hand lever · 59 Secured 
tO the upper end of the wertical Shaft f54 pro 
WideS for manual Operation thereof and the same 
is adapted to be actuated automatically to Shift 
the mOWable clutch element {4|T through the ne 
dium Of a, c0llar { ?à fixed to the Shaft {54 which 
Carries a projection, {6f formed integral there 
With adapted to engage in a can Slot? [62 formed 
in a member !63 Secured to the Work head mem 
ber 363. In the present, instance the can slot 
f63 is So formed that the clutch elernent, I4T is 
autOrnatically Shifted to neutral position as the 
WOrk head D reaches its loWer position and again 
as the Work is brought up to the tool by the in 
clined Surfaces {6} and lÉ5, but may be formed 
ão connect either of the gears I 46 and f46 with. 
the Shaft { é? at predetermined interwalS etc., 
controlled by the wertical mowerfment of the Work 
|head D. 
In operation it is desirable to preWent; rotation 

of the nut N during the rotation of t;8he lead 
screw {33 and to permit free rotation thereof 
during the rapid tra.werse mowement of the Work 
|heads D. To effect this result a plurality of 
Spring pressed plungers 166 and f6'll slidably sup 
ported in Suitable apertures in the bracket l30 
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are adapted to engage the outside surface of Said 
nut. The plungers l66 and f6f are held from 
engagement. With the mut N When the Same is 
being rotated by a Wedge-Shaped member [68, 
the upper end of which engages betWeen the 
plungers {66 and l61. The lower end of the 
nember' l68 engages in a, slot, I0] in the rod bl 
When the clutch element {4|T is in its neutral p0-- 
sition and rides up on Said rod when the same is 
Shifted to connect either of the gears f45 and 
[46] with the Shaft; [42.. 

It is beliewed that the operation of the machine 
Will be apparent from the foregoing description, 
suffice it to say that the turret, B is continuously 
rotated about the frame A, and the tool and Work 
spindles of each unit, rotated in predetermined 
timed relation to each other by the motor 34. 
As the hobbing units are carried in a closed path 
by the rotation of the turret, B the Work pieces 
Supported by the Work heads D are fed wertically 
past, the cutters by the lead screws l33, which 
as prewiously deScribed are driWem at a compara 
tiwely SloW Speed from the drive for the Work 
Spindle. AS the hobbing units are SucceSSiWely 
brought to the loading station by the rotation 
of the turret B, the rotation of the tool and Work 
Spindles and the lead ScreW of that particular 
urait is stopped by the automatic release of the . 
clutch 68 which interrupts the drive theretO 
without disturbing the continued operation of 
the other unitS. As soon as the finished Work iS 
remowed · from the unit in the loading station, 
the hand lewer l59 is mowed to connect the Shaft 
l42 to the Splined Shaft 'f6 and rotate the mut 
N in a direction to lower the work head ID. AS 
the work head ID reaches its lower position the 
clutch element I'll is 1returned to neutral poSi 
tion by the inclined surface l64 of the cam Slot 
[63. After a neW Work piece has been inserted 
in the . Work holder, the clutch l4 is manually 
engaged and the lewer l69 mowed in a rewerSe 
direction to rotate the nut. N in a direction tO 
bring the Work up to the cutting position, where 
upon the Shaft is automatically mowed to the 
neutral position by the engagement of the prO 
jection f6 ! With the inclined Surface f6b of the 
cam slot, 162 "Without interrupting the driWe to ', 
the tool, Work Spindle, and lead ScreW " [$3. 
From the foregoing description it Will be ap 

parent; that, a new and improwed machine and 
feed mechanism therefor has been proWided. AS 
one alternative construction it is Suggested that 
the feed ScreW might be driven from the motor 
34 independent of the Spindle drive and a clutch 
interposed in the dri we Whereby the feed could 
be interrupted without Stopping the Work Spih 
dle. If desired the Work and tools may be inter 
changed, or the lead ScreWS positioned abOWe the 
tool SpindleS instead of beloW, aS illustrated. 
Each unit may also be driwen by an indiWidual 
motor. The machine may be Set up to machine 
Warious pieces of Work other than Splined ShaftS, 
Spur gears, Spiral gears, bewel gears, Spiral bewel 
gears, etc., and the cutter employed may be 
either a cylindrical, conical or face hob, or any 
mill cutter etc. A constant friction brake may 
be Substituted for the mechanism. ShoWn for 
holding the nut N ag?inst rotation during rota 
tion of said Screw, etc. The adjustmentS of the 
Spindles permit the cutting of Such articleS aS 
Spiral bewel gears With face hobS. 
The preferred embodiment of the invention 

shoWn and described is merely illustratiWe of 
the invention and we do not wish to be limited 
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thereby. We particularly point out and claim 
aS Our invention the following: 

1. In a machine of the character described, 
the combination of a frame, a tool Spindle ro 
tatably Supported by Said frame, a Work head 
Slidably Supported by Said frame for wertical 
mowements, a Work Spindle rotatably Supported 
in Said Work head, means for rotating Said Spin 
dles in timed relation to each other, meanS com 
prising a, lead screw and a Cooperating nut for 

" mowing said Work head, means operatiWely con 
nected to the first-named meanS adapted for 
producing relatiWe rotation betWeen Said lead 
ScreW and itS cooperating nut, at a relatiWely 
slow Speed, means operatiWely connected to the 
first named means adapted for producing relia 
tiwe rotation between Said lead ScreW and itS 
cooperating nut at a relatiWely fast Speed, Said 
last-named means comprising a moWable clutch 
member, and meanS automatically actuated , in 
timed relation to the rnOwement of said work head 
for mowing Said mowable clutch member. 

2. In a machine of the character deScribed, 
the combination of a, frame, a tool Spindle rotat 
ably Supported by Said frame, a Work head Slid 
ably Supported by Said frame for Wertical moWe 
ment, a, Work Spindle rotatably Supported in Said 
Work head, a cam carried by Said Work head, 
means for rotating Said spindles in timed · rela 
tion to each other, meanS comprising a, lead 
Screw and a, coOperating raut, for mowing Said 
work head, means OperatiWely connected to the 
first-named means for producing relatiWe rota 
tion betWeen Said lead ScreW and itS c0Operating 
nut, at a, relatively SloW Speed, means for prO 
ducing relatiwe rotation betWeen Said lead ScreW 
and itS cooperating nut at a relatiWely fast Speed, 
said last-named means comprising a mowable 
element, adapted to control the actuation there 
of, and meanS controlled by Said cam for moW 
ing Said mowable member. 

3. In a machine of the character described, 
the combination of a frame, a tool Spindle rotat 
ably Supported by Said frame, a Work head Slid 
ably Supported by Said frame for wertical mowe 
ment, a, WOrk Spindle rotatably SUppOrted in 
Said Work head, means for rotating Said Spindles 
in timed relation tO ea,Ch. Other, meanS COm 
prising a lead ScreW and a cooperating nut for 
mowitag said Work head, means Operatively con 
nected to the first-harmed meanS for producing 
relative rotation between Said lead Screw and 
itS cooperating nut, at a relatiWely slow speed, 
meanS OperatiWely connected to the first-named 
meanS for producing relative rotation between 
said lead ScreW and itS COOperating nut, at a, 
relatiWely fast, Speed, Said last-named means 
comprising a, mOWable clutch member, and cam 
meanS automatically actuated in timed relation 
to the moWement of Said Work · head for mowing 
Said mowable clutch member. 

4. In a machine of the character described, 
the combination of a frame, a, tool Spindle rotat 
ably Supported by Said frame, a Work head Slid 
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ably Supported by said frame for wertical mowe 
ment, a, 'Work Spindle rotatably Supported in Said 
Work head, a cam On said Work head, means for 
rotating Said Spindles in timed relation to each 
other, means comprising a lead ScreW and a 
cOOperating nut; for mOwing Said Work head, 
meanS OperatiWely connected to the first-named 
1meanS for producing relatiWe rotation between 
Said lead screw and its cooperating nut, at a, 
relatively slow speed, means operatively com 
nected to the first-named means for producing 
relatiWe 1rotation betWeen Said lead screW and 
itS cooperating nut at a relatiWely fast, Speed, 
Said last-named means, comprising a mowable 
clutch member, and means operatiWely engag 
ing Said cam for mowing Said mowable clutch 
nenber. 

5. In a machine of the character described, 
the combination of a base, a turret, rotatably 
Supported by Said base, coOperating. tOO1 and 
work Spindles rotatably carried by said turret, 
meanS for rotating Said Spindles in timed rela 
tion to each other, means for rotating Said turret 
Whereby Said Spindles periodically tra.wel through 
a loading Station, means comprising a lead Screw 
and a cooperating nut for producing relative 
moWement betWeen Said Spindles in a wertical 
direction, meanS operatiWely connected to the 
first-named meanS adapted for producing rela 
tiWe rotation betWeen Said lead Screw and its 
coOperating nut at a relatiwely sloW Speed, means 
OperatiWely connected to the first-named means 
adapted for producing relatiwe rotation between 
Said lead Screw and its cooperating nut, in differ 
ent directionS and at relatively fast, Speeds, said 
last-mentioned means comprising a mowable 
Clutch element and means automatically actu 
ated in timed relation to the movement of one 
of Said SpindleS for mowing Said mowable clutch 
element. 

6. In a machine of the character described, 
the combination of a baSe, a turret, rotatably 
Supported by Said baSe, a tool Spindle rotatably 
Supported by Said turret, a work head slidably 
Supported by Said turret, a work Spindle rotat 
ably Supported in said work head for wertical 
mOWement, a can carried by said work head, 
meanS for rotating Said Spindles in tirmed rela 
tion tO each other, means comprising a, lead 
SCreW and a cooperating nut, for mowing said 
Work head, means operatively connected to the 
firSt-named means adapted for producing rela 
tiWe rotation between Said lead screw and its 
COOperating nut, at a relatively slow Speed, means 
OperatiWely connected to the first-named means 
adapted for producing relatiwe rotation betWeen 
Said lead Screw and its cooperating nut, at a 
relatively fast Speed, said last-named means 
COmpriSing a mowable clutch element, and means 
controlled by Said cam for mowing Said mowable 
clutch element. 
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