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UNITED STTES PTENT QF»ICE

HBBBING MACHIN E

Otls E Sta.ples. Euelld a,m:l Antheny 3. Bent Wil-
. loughby, Ohio, assignors, to The Clevela,nd
- Hobbing Machine Cempany, Cleveland Ohm, a

~ corporation of Ohio

Applma,twn @eteber 2'7 1948 Serlal No. 56 '126

The present mventmn relates te hebbmg ma- '

chlnes and, more particularly, to. hobbing ma-

chines of the axial feed type as distinguished

from tangentml feed type hobbing machines.

-~ In the operation of hebbing machines of the -
- axia] feed type, it.has heretofore been eustemary .
~ lo.periodically advance the hob, that.is.move the

~_hob.tangentially of the work spzndle 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. meke full. use.of: the hob since,

- tributed over the usable or effective length. of
the hob.  More recently the heb has heen: .con-

- ner that the hob. is.-advanced. an amount equal
- to.its usable or effeetlve length.-once. durmg some
'-j-_-:_,relatwely long period of time, such as a work |
- - -day, a half day, or the llke At the end of each
- .period. the hop is. replaced if necessary,. and: the
~ .direction of advanee reversed.or the mechanism
~ returned t@ ibs: orlgma.l pes1t10n and the cyele "
o -;;repeated |

15 Clauns.

(CL 90-—-—4)

..::ji

- ebJects wherein the mechamsm responswe 1o
tangential or axial advanee of the hob is. .con-

 weniently located adjacent the end of ‘the hob

| head housing so that it is reedﬂy accesslble for |

§ servmmg and adjustment. -
“An -additienal object. of the mventmn is the

~ provision of a novel ang improved, hebbmg ma-

chine:and hob head as set forth in any of the

preceding: obgects and wherein the meehamsm

16 for stopping the machine .at. the completion of

 the predetermined advance of the hob. includes.
in .order to. insure. ‘that an entirely new seetion

thereof is.in. euttmg pGSLtIOH 1% 1s necessary to

.. leave.an unused portion between: the section that

‘has just been used and the. next section. to be-uti- -

~ lized. These. pertmns mtermedlate sueecessive.set-

o tlngs have pelfermed 10, or very little, cutting

-inecident to- the. cutting
operation. heing performed is not umfermly dis-~

g, :signal for eutematzcally indicating that the
‘predetermined point in the tangentla,l advence of .
. :the hob has been reached.
~wvision of a, novel and improved hobbing machine
and hob head as set forth in the preceding ob~ .
jects wherein the mechanism. responsive to tan-

The invention also has ag an. ebJect the pm.._.. |

--gential or axial advance of the hob is relatively

20 ‘economical to.manufacture, easy to.ihstall and. is

tinuously advanced or moved. tangentially:-of the
~ work during the cutting operation in such a.man-

‘s0:located in the machine that it. does not, require

Increase in the size of the hob head adjacent. the - ;'

- hob carried thereby.

g
w1

30 .}erence characters de51gnete eerrespendmg pa,rts |

o __,;and in which: .
s, the pmwsmn of a. novel and 1mproved heb- o

---_'I;bing machine and hob head, of the chalzacter -

 referred to, compmsmg means.for effecting a con-
| =}t1nu0us advance of the hob. tangentzally of the
- work during the. cuttmg operatlon, h‘lch mee,ns
ineludes novel mechanism_ for. swppmg the ma-

~ chine at the completion of the particular cut

_'}-.er cycle of - -operations being perfermed at the

-time the 'hob: reaches a predetermmed polnt in _"?‘0

- its.advance tangentmlly of the work.
- Another-object of the invention-is the previsien
- ef & novel and: irnpreved hobbing: machine -and

" hob head as set forth in the ‘preceding object

- :and wherein the mechamcm for-stopping the.ma-

N ‘e..advance of the hob, 13 readlly 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/ er |

e to werk. peneds of dlﬁ erent. duratmns

A further object. of the invention is the pra- -

-The invention further re51des in. Qerteln con-._:

i-_ﬁgstructmns 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 aecompanying dra,wmgs forming a

part of. thls Spemﬁcatmn in which similar ref- '

. Fig. 1 ig.a. perspectwe v1ew of a, hobbmg ma- "
ichme embedymg the present. Invention; . o
Fig. 2 is a. Sectmnal view, with portlons in. ele-

'ivatlon threugh the. center line of the hob. head_ -
.. ,&nd apprommately on. the lme 2--2 of Pig. 3:

Fig. 3 is a. sectional view substantially on the |

line 3—3 of Fig. 2, with certain parts in eleva~
--tlen |

F1g 4 is an enlarged fx:egmenta,ry Vlew of a

':;,pertlen ef the rlght-hand side of Tig. 2 mDre-' '

R -clearly illustrating, in section, the mechanism for
~.axially. shifting the hob and for operating the

- .chine; in response to.a predetermmed tangentml

stopping mechanism, after a predetelmmed Etd-—
vance.of the hob; and _

- Fig. 5.is a.simplified, sehematlc wiring dla.gram" '

' :.-fer the eleetrleal circuit. of the machme

' v1ei0n of a.novel: and: 1mpruved hobbing: machine

. #nd hob head as seb forth in the tWo. preceding. 55

Altheugh the. mventmn is suseeptlble ef varl-

- ous. modificaticns and: alternative. constructions, o
- it is herein shown and- descrlbed as:emboedied in -~
- a_hobbing machine similar to, that shown in

- United States Patent No. 2,307, 428, issued Jany-

| -:;ar.v 5, 1943, except that the shape. Gf the machine -
ls sllghtly d:tﬁerent some of the eleetrlcal contml I




~ cut motor located

B ‘arbor 11 and fo return vne worxs I -
‘jtial position, by a COOpErating lead screw and
nut connected to the work head C and the base

~ ing 18, bolted to the 1s ada]
- pe rotated at a relatively high speed throush

‘devices have been relocated, and the hob head
" is carried by a member slidably supported in a .

~ eylindrical aperture in the vertical column or
frame-rathEr than bein-g.supported on horizontal
ways. o S '.

~ Generally speaking, the machine is of vertical

~ construction and comprises a base 4, a vertical
column or gooseneck b supported upon the base
vertically movable upon verti-

A, a work head C

cally spaced pairs of ways 10, L1 on the column
B, and a tool or hob head D carried by a cylin-
drical member slidably supported in 2 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 blalk, a shaft

2,620,200

 of whieh the housing

) =

Y _ 26 and, in mr-_n; the hob
head D are rotatably connected to the front end

of the member 21 concentric with the axis of

the shaft 22. The hob head D is adapted to be

secured in any desired angular position by bolts: |

21, the heads of which engage within a circu-

lar T-groove 28 in the front face of the mem-

10

ber 21. |

The hob H, which is indicated by broken lines

in Fig. 2, is keyed to the arbor 11 intermediate
& 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 31 provided on the

. threaded outer end of the arbor. Hobs of dif-

spacing washer or sleeve between the hob and

‘to be splined, or the like, 1s 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 I2. ot _
work is engaged and supported by a tail center

- The other end of the

i3 carried by a tail slide 14, the latter being sup-

‘the work spindle upon ways 19, 15 formed on the

- work head. |

- 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 12 by a

umn B and operatively connected to the respec-

ferent lengths may be utilized by employing a

the shoulder 29 and/or by utilizing a sleeve 30 -

- of different length from that shown.

20

" ported for vertical movement toward and from

"~ The hob spindle or arbor IT Ig rotatably sup-

30
in the lower part of the col- __:

‘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 1, 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 31 and 38. The bearings 37T are retained in
place between a shoulder in the housing 26 and

a nut and washer gssembly 39 secured to the

- outer end of the sleeve 26, an oil seal 40 being

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
P for supplying s ouiing THe

alone the vertically spaced pairs
to cause a work blank carried by

of ways 10, 11,

the work head

interposed between the nut and washer assem-

bly and the adjacent surface of the housing 26. o

 The bearings 38 are retained in place between

30

40

to be moved axially past a hob fixed to the hob -

the work head to ibs in-

A, respectively. - The lead screw is located with-

in the chip guard 18 and

‘drive. The nut is rotatably supporied in a hous-
pase A, and is adapted to

the medium of a worm and worm wheel drive by
& high .
- within the column B

" the shaft 20. These mechanisms are likewlse sim-=

ilar to those shown in the aforementioned pat-

_— ent to which reference Is had for the details
' thereof. = - R

 The cylindrical member- 21 which carries the

"~ hob head D is slidably supported in a cylindri-
- ¢al aperture in the column B and 1s

with respect to the main

~erture by means of a screw 23 to effect adjust-
‘ment of the hob toward and irom the work
~ spindle, the member 21 heing 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 &
 Kkey 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 21 and through the medium

o is driven at a relatively
 slow speed in timed relation to the rotation of
~‘the hob and work spindles irom the work spindie -

speed, reversible traverse mmotor located

and connected thereto by 55

concentric

drive shaft 22 of the

 machine. The member 21 1S adapted to be
‘moved longitudinally within the cylindrical ap-

45

a shoulder in the housing 26 and a plate 41 se-

| 'fﬁlired to the housing by machine screws or the
e. S | o EmEITe

Tl_lé _.'right—hand .p-ortion of the hbb é,fbbr_ or.

spindle 11, 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 386 by ma-

~ 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 456 which is ro-

tatably supported in the housing 26 by anti-
friction bearings 46 and 41. 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 -

B0 which has an elongated splined hub 51 in

‘which is received the splined end portion of the

~ drive shaft 22. The hub 51 of the gear 50 is

rotatably supported by a pair of antifriction

~" bearings 52 mounted in a bearing cap or mem-

60

60

ber 53 which is connected by screws 54 to the

‘rear ‘énd. 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 51 of
Fh_e gear 50 and a suitable oil retainer or seal 58 |
is provided between the nut 57 and the rear

- portion of the bearing cap §3. The bearings

52 and their retainers cooperate with the gear

B0 to prevent axial displacement of the latter,

70

75

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 o protect the end of the drive shaft 22,



- whenit projects forwardly -of ‘the-gear 50, ‘and -
‘to prevent the entrance -of “foreign “matter ‘into .

~the splinesof the gearandshaft.
- As mentioned heretofore, ‘the ‘hob ‘arbor -or
- spindle 17, in -addition ‘to ‘its rotation, is given -
- & slow-axidl 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 61
. ffis-ﬂ..sﬂpportﬁd, the gears 42 -and '-'FBEI.;'__béiII'g “con~
- ‘mected for rotation by a key 6la. ‘'The gear-61 1
- meshes ‘with ‘a gear 62 which is ‘connected ‘to
 rotate with ‘a gear 63 by'means of a pin.or rod
B4 ‘extending through the two last-mentioned

- apmopno

U e &

 8plines 90, 91 on ‘the nut members 88, 88:50:that

i

- the ‘two nut ‘members are’held from relative dis-
| -:.Iiilacf*ement..'itiu-ﬁ-n'g-.i'op'emtion.e--e'fi'the-i--:miechiaiﬁism.-

o

| -:"f!I:‘he**mJ.'ﬁ'58"8-::-&1&"1':1'th'e_=1-00k-?gear-?92- ‘cooperate with

- the 'nut ‘86 ‘to :provide a ‘means for -preventing
- backlash ‘between the threads of ‘the ‘s crew 82
~and of the nut 86. To effect adjustment-of ‘these -

- parts, the-lock:gear 92 is moved-axially ‘until the
3 gea,r teeth oy ..,:'Splj_ﬁﬁes_-i;ig_ 0-, 93 oni:he ‘Ut i86-7and |
-the lock-gear 92 :are -disengaged, the gear: teeth

- -or:splines-81,'94.on the.nut-88-and the lo k-gear,

- however,

- gears. 'The gears 62 and ‘63 are supported upon -

@ bushing 65 which, in turn, is rotatably ‘sup-~ :

~ported “upon g -cylindrical ‘portion ‘66 of -a’ shaft

~ ®7 by antifriction bearings 68 and 68. The por-
- ‘tion 66 is eccentrically disposed with Tespect to
- the-axis of the shaft 67 so that the gears 62 and

- 63 ‘may ‘be placed ‘In ‘mesh with or disengaged

- -after ‘described.

. The-gear 10, which is adapted to mesh “With
- the gear 63, is mounted upon a bearing retain-

ing-ring 71, the ring being connected for rota- -
- tion-with the gear 78 by ‘a'key 12. “'The bearing

- lock “gear -is axially ‘moved to ‘the ‘position «as

- shown in Figs. 2 and 4.so ‘that the gear ‘teeth

| 20
 Irom the gears 61 and 70 respectively as herein-

Ny
il

 Tetaining ring 71, and hence the gear 10, are

Journalled for rotation upon a reduced -diam-

- Iriction ‘bearings ‘14 and 18, the ‘bearings ‘being

held in place by a mnut 18 -screwed upon ‘the

threaded 'end of the said reduced diameter por-

30

~tion 78. The bearing ring 11 has a hollow cylin-
- drical cap member TT connected thereto by ‘ma-

-~ chine screws 18 which ‘extend through g flange '8

~'of ‘the cap member and are screwed into tapped
Dles "IN} “The -outer end of this-cap
member 11 ‘projects through an _opening ‘in 'an
- end cover 19 for ‘the hob ‘head housing 26, an

‘holes in the ring T1.

ol seal 80 preferably swrrounding the cap mem- _
- ‘ber ‘adjacent the opening through the ‘cover 19.
- The outer end of ‘the ‘cap member 171 is:aper-

40)

. tured to'receive a cylindrical portion 81 of a hob

- arbor shifting screw 82 which extends within

- the cap member and is Treely received in an axial 4

~bore ‘provided in the adjacent end of ‘the hob

o ‘arbor or spindle 11. ‘A flange 83 is provided in-

“termediate the threads of the screw 82 -and the

rotatable with ‘the cap member 17 and the

‘gear 10. Exteriorly of the cap member the hob

_shifting screw 82 is provided with a polygonally- s:

- 'shaped ‘portion 85 'which ‘is adapted to be en-

~“gaged by a ‘wrench or other tool for ‘actuation

- described. - -

. iscrew ‘82°

- ‘Threadably engaged with ‘the ‘hob shifting
W ‘82 '1s & nut member 86 which is secured -
by screws 871:to the adjacent -end of the hob

- arbor I1. Also threaded upon the hob shifting

~ “screw 82, -and’ disposed intermedi ate the nut 86 -
~‘and flange 83, 1s a second nut member 88, the

- “cylindrical portion 81 thereof, this flange ‘being
. disposed within ‘a recess in the inner face of ‘the
- end of the cap member 11-and secured ‘thereto
~ ‘by“screws such as 6450 that ‘the hob shift-'screw
- 82s

Ldyp
30

it |
r L

“threads-on the

~Justed to various
‘gear to provide ::""II”OI‘

A1, "the 'spring 99 be
‘@5 Indicated ‘in Figs, 9 -and-4. "The cap member
AT ad; acent -the ‘inner or unflanged end of ‘the

- -orsplines-/90, ‘43 :are ‘reengaged. Since ‘the ‘gear -
~‘teeth ‘or splines "9,
and since ‘the ‘nut 86 ‘is ‘connected ‘to ‘the “hob
-arbor,‘the adjusted position:of ‘the nut‘g 8 relative
~to the nut-86is -retained. "To Tacilitate “this ad-
‘Justment, ‘the “nut ‘86 ‘may ‘be provided “With

94 Temain in ‘engagement,

- ‘grooves 90c, ‘which are extensions of ‘the grooves
5 ‘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 nhut-88 ~during ‘adjustment
‘may be readily determineds. @~ = =
- 'The outer ‘periphery- of

ey 1E .. ry-of ‘the lock gear 92 is
threaded, and ‘SCrewed 'tlrereon ‘is-a ‘pair of ‘con- -

“trol rings ‘or-nut members ‘95 ‘and ‘98, ‘the ‘bores

of which -are ‘threaded to ‘cooperate “with “the

‘along the length of ‘the member-92. Preferably, .
‘however, ‘the nut ‘or '
-adjacent the rear or ‘left-hand -end of the lock -
gear 92 while the ring or nut member 957is ad~

ring ‘member ‘96 “remains

I positions axially of ‘the lock
e ©LOVde lor contro] of the machine ‘in
response to different bredetermined ‘axial “dis-

‘tances of ‘movement of ‘the ‘hob ‘arbor as “herein-
after described. e
- Sldably disposed ‘upon ‘the ‘inner ‘cylindrical
~Surface of the cap member 17 is'a relatively thin

- ‘tylindrical ‘sleeve 97 the ‘end porti
:adjacent ‘the closed end of the ‘cap member 1
Is turned inwardly to provide a flange 98. This
flange forms:an abutment for one-end of acom-~
- ‘against the inner-face of the end ot ‘cap'member

portion of ‘which,

ing ‘normally uncompressed

~ sleeve 97T is provideq : with a plurality of radisl

B0

~-of the mechanism when returning the hob arbor ‘;E:élclini;teriorly

or spindle to its il}ltl??]- p_qs 1:1011 as he??ma_ftﬁl‘. -connected with -the sleeve member 97 by flat-
‘headed screws 101 ‘which extend outwardly from
the sleeve ‘member

102 between the sleeve 91-and ring 100; the outer -

-A-feed control ring 100 is slidably dis-

9T passing through ‘bushings

- “ends 'of ‘the screws ‘being ‘brovided ‘with nuts 102.

‘hub of which is extended ‘and preferably pro-
_Vided with 2 locking spring 89. The outer ‘pe-

 Vided with splines or gear teeth 90 and 91, re- 7
_spectively. Surrounding the ‘peripheries of the
‘nut members-86 and 88 is-an adjusting lock gear

- ‘ripheries of the nut members 86 and 88 are pro-

- relative thereto.a limited extent

~ ‘The diameters of the bushings 102 are such

‘that they have a sliding fit within t '
8lots "in ‘whict ' Y
“sleeve ‘member

2 the elongated
h ‘they -are ‘disposed so that ‘the

_ I Is ‘constrained to rotate with the
cap ‘member and in addition can move ‘axially

~'The cap member 77 js also provided with a plu-

‘remaining in ‘éngagement. The loék
- gear '92 ‘is ‘then rotated, ‘while “the 'screw -82 iis
“held ‘stationary, -until ‘there ‘is ‘no ‘backlash “pe-

“tween ‘the screw :and ‘the ‘nuts whereupon ‘the

teads-C lock gear 92 so that the'ring or
DUt members ‘may ‘be-disposed ‘4t any positions

_ _ rs-8 _ JeR: K gear - Talily of slots 104, of which one ‘only is shown
92, ‘the interior of which is provided 'with ‘two  In'Figs. 2 and 4, in which Jevers | 05 are pivotally

- -Spaced series of ‘gear teeth or ‘Splines 93 ‘and 94  mounted ‘with ‘one ‘end of ‘the levers ‘extending
| PoPorAting, espectively, with the gear testh or 75 into contact ‘with “the -control sing. 1y Ll




~ vided with nuts 112.

-attached thereto

2 629 299

B 'other ends of the levers Iﬂ5 extend 1nward1y of

the bore of cap member 17 and into the path of

~  movement of the ring or nut member 95, which
~in its advanced position, i.-e., the extreme left-

hand pos_utlon indicated in broken lines in Figs.

. 2and4,1s adapted to engage the levers and rock

- the latter o
- The cover member 19 is prowded mth ) radml

- opening through which passes a port1o1:1 of a
bent lever 108, the lever being provided with a
- pivot pin 107 which is supported in this opening

of the housing -79. The inner or lower end of

the lever 106, as v1ewed in Figs. 2 and 4. is pro~
- wded with a somewhat spherleal enlarged por-
"~ tion or knob 163 Wthh is adapted to engage the
| The portion of the lever on

the other side of the pivot (87, and exteriorly

control ring f 00.

of the housing 79, 1s bent at subetantmlly right

- 79,

8

be replaoed or reground The extent of the shlft' o

~ of the hob and its spindle prior to actuation of -

' the switch 109 may be adJusted by adjusting the

position of the control nut 9% upon the adjust- -

ing lock gear 82, the limits of this adjustment

- for the ﬂlustr&ted machme being indicated by -

10

the full and broken line positions of this ring or
‘nut member adjacent the extremities of the: o
“threads on the member 92. | -

- As mentioned heretofore, the adva,nee of the o
‘hob arbor and the hob oermed 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,”

15

the constructlon and operation of which is more

 fully described and claimed in the copending ap-

| -angles e,nd has a portion thereof engaging the
s ectuatmg pin or member of a microswitch 109
~ which is edJustebly suppmted upon the housing
Intermedlate the point of engagement of

20

switch 109 with the lever 106 and the substan-
fially vertical portion of the latter, the lever is -

,promded with an elongated slot through Wthh

25

passes a pin - {i0.. The lower end of this pin is

-secured to the adjacent outer surface -of the
. housing 19 and between the said housing and the
~lever is disposed a compression spring {{{, the

outer end of the pin [ {0 being threaded and pro-

pivot 107 When the ring 10§ moves to the right

- a8 viewed in these figures, thereby operating the

switech 109, The switch 109 and the portion of
‘the lever 106 exteriorly of . the housing 79 are
;.prefera,bly enclosed by smtable cover pla,tes such

~as 3.

It will now be apoarent that rotation of theﬁ

N drive shaft 22 is transmitted through the bevel

["gears 50 and 48, thus rotating the shait 45 and

pinion 44 and the latter drives the gear 42 there-

by rotating the hob arbor [7 and the hob H
o In addition, this rotation of
- the gear 42 drwes the gear 5! which, in. turn,

‘The construction just de-
scribed is. such that the spring (11 continuously
- ourges the lever 166 to the position as-shown in

" Figs. 2 and 4, but the lever may rock about its

30

causes the gears 62 and 63 to rotate since the "

. former is connected to the latter. Consequently,

. .the gear 19, the cap member 71, and the feed
.. screw 82 are rotated. The speed of rotation of *
‘the feed screw 82 is equal to that of the hob arbor
.plus or minus a very small increment so that feed

¥:) small integer.

and 250.

plication of Thomas Barish, Serial No. 86,482, o

filed Aprﬂ 9, 1649, For the present purposes, it

is sufficient to note that this gearing is such that.j |
the ratio of the number of teeth on at least one
of the pairs of meshing gears 61, 62 e,nd 63, 10

“is not a ‘whole number. __
quotient of the number of teeth on the gear 6f
by the number of teeth on the gear 62, for ex-
_ample, is equal to a whole number plus or minus
The  sign, whether plus or

minus, depende upon the hand of the thread on '_

the screw 82 and upon. whether the mechanism

is adapted to shift the hob arbor to the right or

to the left. By way of example put without lim-

itation thereto, the number of teeth on gears

61, 62, 63 and 10 may be, respectively, 244, 81, 83
Wlth such a ratio of gears the screw

82 is given one revolution relative to the hob
5 arbor spindle for apprommately 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 1noh per revolu-
19, tion of the arbor. Consequently, by suitable ad-
_justment of the control ring or nut 99 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 103 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, -

o since the hob is being continuously advanced, the

‘screw rotates relative to the hob arbor or spindle

11 at a very slow rate thereby causing the latter

to be moved e,xmlly through the sleeve 36 due

. to the action of the nuis 86 and 88. As the hob

‘spindle thus moves axially it carries therewith

. _the control rings or nuts 85 and 98. When the
60

“hob arbor has. moved axially a sufficient. distance
~ to dispose the control ring or nut 99 in its ex-

treme left-hand, broken line position, as shown.

' . in Figs. 2 and 4, it engages the levers {85, rock-

“ing the latter counterclockwise, as viewed in these

fisures, thus forcing the ring (88 and hence the

 sleeve 87 to the right against the force of the
N oomplressmn spring 99.

This movement of the
- control ring 180 rocks the lever 88 counterclock- -
. wise about its pivot 101, therepy actuating the

switch 108, which, as hereinafter descr ibed 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 L indicating that the hob has
advenced to its predetermmed POSIt-IOIl and must

55

wear on its surface is eque,lly distributed there~ .
over so that the hobs will perform satisfactory

service for longer permds of tlme than when they'

 gre adjusted intermittently as previously men-
tioned. The rate of hob advance and its direction

for a given screw 82 may be readily seleoted by

~ substituting for the gears 61, 62, 63 and. 10 others

- having different, numbers of teeth. Moreover

the direction of axial movement of the hob arbor
.may be readily reversed for a given set of these

cears by simply reversing their posmons

. As stated above, the gears 62 and 63 are jour-
‘nalled upon an intermediate portion of the shaft

$7 which is eccentric with respect to the axis of
‘that shaft. To the right of the eccentric portmn |

66, as viewed in Fig. 2, the shaft 61 has a con-

~ centric portlon of reduced diameter which - is

~_journalled in the cover member 19 by antifriction

 bearings t14, a collar 119 being disposed betweenj
‘the bearings i {4 and the eccentric portion of the
shaft. Exteriorly of the cover member 179, the.
shaft 61 has a handle member 116 keyed there-:

. to, the outer end of the she.,ft 671 being threaded

N and prowded W1th 2N nut {117 to retain the handle '

- -in place.
_the shaft 67 is concentrio and is Journalled in_j |

The inner, or left-hand, portion 118 of

That is to say, the -



aabnre DI'(WIdEd in the housmg 26 and between

~ the portions. 66" and" 118 the shaft' 6T has a con-

~ centric. portion. 119 of larger diameter: forming
o ,shoulders abuttmg the housmg 26 and thu bear—-_
| :':_ 'mgs Gg |

2,620,200 .

1180°, the two pos1tmns of the handle being indi-

| cated by broken lines in: Fig; 3:.

- The portj.on ( I 8 ovf the sha,ft 6Tis prowded mth: N
- 'two recesses. spaced. 180° apart" with’ ‘which a.

o - spring. pressed ball detent Izo*selectwely 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

. -tmn so that tha gears 62 and 63 are engaged Wlthf:-
~ the: gea.rs 61 and T10. Hence rotation of the hob -

The operation: of the: machine is: electrwally-'

| controlleei For this purpose the-vertical:column

B of the machine’ is: provided” with a- control

panel 121 having a-start:switeh. {22! a: stop switch -
123; a-switeh 128 for: controiling the:direction of
rotation: of' the: hob and’ work, a:*“job. selector”

~ switeh: 125" for controlling- the- direction: of the

10

o _:'._to the. gears 61 and T0: That is: ‘with the handle
116 dlSIJOSEd as. 111ustrated in Flg 2, the eccentrw. -

o preferably of the push button’ type, while the

15

- arbor. or spindle 17T also causes the latter-to be
slowly moved or shifted axially: When the hob N
arbor has moved axially the predetermined’ dis-

- tance,. as. determined by the setting of the con-

20

trol.nut 95, the switch 109 i5 actuated, as above

'_descrlbed termmatlng 0perat10n of the machine -

“and" hghnng the. s1gna,1 lamp L., 'I‘he operator

o ;'_-then rocks the Handle Ii6 through 180° to- the
25

second. position thereof thus. disposing the eccen-

~ trie. portion at, its lowermost position’ and dis-
- engaging the gears 62 and 63 from the gears 61
.and.10.thereby lnterruptmg the drlvmg conneec-

operating:

cycle; a: “feed' on-off”” switch. 128,
and’ a- switch: 12T for automatically: terminating

 thefeed: prior to: stopping the rotation.of the

work and hob. The start: and: stop: switches: are

switches {24; 125 126'and: 2T are: multiple :con-

lact switches:having two operating ‘positions: for

the movablecontacts'thereof: Adjacent the low=

.- Qer ways- 10 of the machine is-a housing: 128:which

18 prewded with a work head travel controlled

‘switeh 126 operated. by the:adjustable: stop: {28
| “and a-second work head-travel: conirol switeh: 137
- operated- by the adJustable stops: 136> and: 34
-carried By the lower portion. of the: WOI‘I{ head.
- The* otHer sider of the: work: head is preferably
brovided" with: two: -spaced - stops-or abutments,
not: shown adapted to actuate an overtravel llm-- |

11: switech mounted on the:column B.

_'tmns hetween the. hob. arbor 1 and the hob shlft--_- |

- 'the.feed. control ring. 100 sufficiently to actuate
“the sw1tch {09, 'thereby relighting the indicating

| 40
posite. direction, that is, to the. left.as viewed in -

- -Figs. 2.and 4, until the lamp I: is. extmgwshed

- This represents the posfcmn in which the ring

o oon nut----sﬁ has. moved from. engagement with the |
.. . flange 98 so-that the spring 99 is no longer com-

lamp L. The. hob arbor. 1s then moved in the op-

o ---be apphed to the polygonally shaped pnrtlon 85
.. .of-screw. 82 and. the latter, together with the hob
 arbor returned.to its. 1n1t1al position. When the

- hob-arbor has reached its extreme left- hand po-
S 51t10n as. viewed in. Figs. 2 and 4, the ring or

-nut- 95 engages. the ﬂa,nge 98' of the sleeve 971.

'This slightly: compresses. the spring 99, moving
~ the hob, the stop member: i29.actuates: g switch

. in. the housing (28, stopping. the rapid traverse
motor' and: starting the cut motor.

G
(] |

- Briefly stated the: operation. of the maéhme is

as follows: A work blank: is: positioned: in: the
work head, being held by a:chuck on the work
splndle 12 and by the tail center 13; and the'ma~
- chine'is then started by pushing:the start button

122, Thls energizes the. rapid: traverse motor;

‘which. is-connected: with: the-shaft 20, thus caus-

5 ing- relatively rapid vertical' movement: of" the

- work- head. €' to bring  the- work adjacent” the
“hob H. Just prior to the time: the: work: engages

The: Iatter
rotates the shaft 22 and: hence. rotates:both: the

- work. and: the hob:andi eauses: the: work: head: to

pressed. and. hence, the control ring 100is so dis~ -

- ) ‘posed that the. lever. {106 returns.to its 1n1t1a,1-- .
 position under influence. of the spring 141, |

‘In:the.event the advance of thie hob' arbor to

| _lltS extreme mrward or. left- Hand p051t10n as

50

. shown. in Figs..2 and 4, has.occurred at a time

to.the cut. mntm should be.opened’ before return-

~ing the hob.arbor to.its initial position, in order -
~ toinsure:that the machlne will'not. automatically
. resume operations kefore. the hob. has. been re- -
~ placed. and. properly positioned. Even though

the operatwn -0f. the machine is'stopped by switch

- _such.that.the machine is.conditioned to begin a .
cutting.or hobbing operation.which has been pre- -
- vented.by the actuation. of switch. 109, the circuit

60

189 at-the end of a. hobbing operatlon and before -

- the machine is-conditioned for a new operation,

- it.is. good. practice.to epen the circuit: to the cut -
- motor. while: returnlng the hob arhﬂr to 1ts 1n1t1a1 |

R po::-;ltlon o |
When the hob arbor has been returned to 1tsh.

cut.motor is:then. 1estored a,nd ‘operation of: the

- tent (28 holds the shaft 67, and hence the-gears
82 and 63, in either of the two: ‘above~described

75

- move vertwally at. . relatively: slow rate.
the- ‘work: has: been: moved: at: the slow- rate: past
the hob:so that the: latter has cut: or ‘hobbed the
“ work, the stop 134 engages: anotHer: switch: with-

After |

in the housing 128, terminating. operation: of'the

cut. motor and: hence: the:rotation-of the'work-and
the hob: a,nd therrelatively: slow movement of the
WOrg: head

upon: again: depressing: the: start” button, rapid

The: work: is then: removed, and,

traverse: motor: is again: energized: moving: the

- work-head C rapidly back: to.its initial’ position,
‘movement-in: this direction. being terminated. by
s -fthe stop: 130-engaging the. last-mentioned: switech
- within the'housing-128: As mentioned:above; the -
‘hob: a,rbor 18 slowly shifted Irran: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
88, the switeh 109tixs: actuated; thus lighting-the

Jlamp Ii which is- pleferably mounted . upon:the

control: panel 121 If-the machine: be: effecting

a;: hobbing- operatmn when: the switch- .09 is: op-
erated: the- machine: does:not stop-at. this'"tlme

- but.only-after the operation-has been: .completed,
- whereupon the hob. may:be- replaced: and: the

| .through 1802 thus, reengagms:r the gears 62°and = OPerations repeated.as. above. described.

63 with the gears 61 and 18. The circuit:to the

| 70 -
machine may then be resumed. The spring ‘de~.

- The electrlca,l controt” system for the machme
1s S0 a,rranged thatthe cycles:of operation of the

-_machme may- be.started; with. the. work.headq C
in either- of: its. normally -extreme. vertical. posi-
. bions. .
 positions after-being-moved thereto by the-oper- -
o a.tor rockmg-"-‘ the handle HE thrﬂugh an arc of-’

Tha,t is: to: say, with. the: switch: 125 set .

in;one:position; eireuits are- sel up: toreffect:the

cycle of operatmns such tha;t the work head C




- ~ be apparent that either “climb” hobbing or “con- |

| prevmusly-mentmned Patent 2,307,428.

 -usual suitable safety switches, |
~ previously-mentioned overtravel limit switch for -

© - type.

~ .rent of the 3-phase type, the motors 132 and {33

. powel supply lines.

125/, and 125¢ are all moved into engagement
~.with the stetmnery contacts indicated directly

2,629,290
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moves 1n en upward d1rect1on durmg the hob-
bing operation, and with the switch 125 set in
the other position thereof, the work head C is.
moved downwardly during the hobbing opera-

 tion. The selector switch 124 controls the direc- 5
' tion of rotation of the motor driving the hob ar-

" bor and the work so that rotation in either direc-
tion may be eifected as desired. Therefore it will
‘ventional” hobbing can be effected in either di- 10
- rection of movement of the work head by suitable

' setting of the switches 124 and {25, and by in-

- serting or removing an idler gear in the work
~ spindle drive change gears oOr in the feed change
‘gears of the mechanism, as 1s descrlbed in the 15

- 'The switch 121 enables the feed of the work
to be automatically terminated a predetermmed
“time before the stopping of the nhob arbor-in order

- to provide for “clean up” of the work, while the 20
~ switch 126 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 e,dvantegeous in setting up

~ the machine or- for checking its operation. 25

~ Moreover, the mechme is provzded with the
-such as the

. -the work head to prevent the latter from bheing

- .moved - beyond a predetermined point in the 30
_event the switch operated by the stops {30, i31
'_should fail to operote |

“Fig. 5 of the drawings represents a s1mp11“°1ed

'schematm wiring diagram showing the anner - "
- in which the above-mentioned switches are con~ 36
| nected to eﬂect the previously-mentioned opera-

- tions.

'As shown therein, the cut motor 132,
~which effects rotetlon of the hob arbor and work
spindle and feeding movement of the latter, as
well as the rapid traverse motor (33 ars alter-
_nating current motors of the 3-phase reversible
Hence, the power supply-lines Ld, 1.2 and
Ldrare connected to a source of eltemetmg cur-

being connectible therewith by operation of the
_eW1tches 124, 125 and certain contacts of various

- relays, the- coils of which are represented in the

lower part of Fig. 5 which forms the contiol por-
tion of the circuit, this portion of the circuit -

| ~ being cnergized throueh wires 134 and {35 con- --50 |

nacted respectively with the power supply lines
1,2 and Li. It will be understood that, if desired,
 the wires 134 and 135 may be supplied with elec-
trical power through a transiormer connected be~ . |
tween these wires and the pOwWer lines Li and
L2 instead of connecting the wires directly to the
Likewise, a conventional
cutout switch may be employed in the power
supply circuit connected with the power supply
“lines Li, L2 and 1.3 if desired. The connectmns
“of the vemous switches together with the relays
‘employed for controlling the operation of the
machine will be readily apparent ifrom 2 cOn-
~ sideration of Fig. 5 in. conjunction with the fol-
‘lowing detailed description of the various modes
“of opcra.tlon of the machine.

. OPERATION
L “'Conventzoﬂol” cuttmg, feed “up” |

o Wlth the switch 25 set for effecting hobbing

--.':Whlle the work head is moving upwardly, the
"movable contacts 125a, 125b, 125¢, 1284, 125e,

60

- therebelow in Fig. o. The smtch 124 is then set 75

40

t:u,_
T S

~ {53a,
_tacts {53d prowde a holdmg circuit for relay {53
“about the contacts 146a and the start switch 122.
' Hence, when the start switch 122 is released and

‘returns to its initial position, the resulting de-

. lay 193.

~ .i53d so that the contacts 146a,
- closed and the contacts 1460 opened.

70 |
"7 tively disposed 1ntermedlete wires 5% and 156,

12

| '-for rotatmn of the cut motor 32 by moving the

- switeh 124 to dispose its contacts [24a, 124b and
-~ {24¢ in engagement with the etatmnary contacts -

- indicated directly ther ebelow.

The switch 128 is
set so that its movable contact {26a engages the -

- stationary contact indicated directly therebelow,

while the smtch 127 is set so that its contacts

 127a and 121b are in engagement with the sta-

tionary contacts. mdlceted to the right of these
movable contacts.

wardly to a position which disposes the Worh ad-~

jacent the hob, the work. head thereafter moving .

upwardly at the relatively slow feeding ra,te w1th |
the hob rotating clockwise, as viewed in Fig. 1.

At the beginning of the cycle of opemtmns the '
work head C is at its lowermost or “down” posi-
tion so that switch 136 operated by the stops 130 |

and 131 has its contacts {36a closed and its con~
tacts 1380 open. Likewise, the contacts (37Tg and

1370 of the switch 187, which is actuated by the
~ stop 129, are respectively closed and opened.

After the operator has positioned a work blenk_ |

" in the work head C, the machine is started by
depressing the start push button 122, thus causing
the latter to bridge across. the statlonary contacts
_iae 139 and (44.
wire 134 through the normally closed contacts

This. closes. & circuit from the

441 of the prevmusly-mentloned overtravel 1imit

| __ew1tch through the normally closed stop switch
- 123 to a wire 142. thence through a wire 143, the
- now depressed start switch 122 and wire 144 to
a wire 145 connected with one terminal’ of the
-co.Ll of a relay £46.

The circuit is completed from
the other terminal of coil of relay 146 through
a2 wire {47, the contact {257 of switch 125, con~
_tacte 136¢, to a wire 148 and thence through the

._normally closed contacts {49a and {50a -to- the
wire 135,
‘gized thereby closing its normally open contacts
186¢ and (46¢c and opemng 1t5 nolmally closed
- contacts 146D, =

‘Consequently, the relay Mﬁ is ener-

Closing of the _conta;ots lﬂﬁo completes a clrcult |

':_flom the wire (42 through a wire 151 to a wire '
152 which is connected with one terminal of the -

coil for a relay (93. - The ether termmel of ‘the

- coil of this relay is connected by a wire 154 with
the lower stationary contact cooperating with the
movable contact 125d which, it -will be remem-
" bered, has been initially posatmned in its lower-
- most position. Hence,

the contacts 125f, 136a, wire 148, contacts 149¢

~_and 150a to the wire 139, with the result that the |
~relay 153 is energized. This closes the contacts
Con-

{53b, 153¢c, and i9%3d of relay 153.

energlzetlon of relay 146 does not deenergize re-
Moreover, as soon as the start switch
has returned to its initial position relay 46 is
again energized through the now closed contacts
Mﬁc are e,ga,m

The contacts I53a I53b a,nd 193¢ ere respec- |

157 and 158, {59 and 160 which connect the rapid
traverse motor 133 w:tth the power supply lines

1., L2 and L3 through the contacts 125a, 125b

and 1250 of emtch I25 The latter contacts bcmg |

The machine is thus COIldl- o

- tioned to perform. its cycle of operations by
effecting a rapid traverse of the work head up--

this  circuit exftends
through contacts 13T¢ to a wire (65, whieh is -
connected with the wire 147, so that the circuit

for the relay 153 is likewise completed through



- solenoid 64" of "a. sclenmd-uperated brake,

~ housing:

:'.disposed in: their 10wermost posltions oS prew- o

ously: mentioned; the: rapid: traverse:motor: 133: is.

 energized for-rotation inia:direetion:which efiects

- rapid movement-of‘the-work: head: in: an-upward
jdlrectwn Current is also supplied: from: the

'C?I'_i

wires {56, 158 through the normally closed con~

 tacts I61a and” [81b-of & relay 161’ to-the wires

~ 162.and. 163 connected with the terminals of the

| 'braka 1& assoclated w1th the shaft 20 connected

‘This .
10

' me’oor and i§ of; the' conventlonal type, the brafhe}
B hemg normally engaged with the  shaft by a
spring, but is.disengaged by enermzatmn of ‘sole-

~ noid 164 Consequently, the shaft 20 is-freed for
- rotation at. the same. t;lme that the motor 133" 1;::

energ IZECL

As: the . l:esult_af the relay Operatlons Just de-'

scribed,, the work head is now moved rapidly up=
- ward until" the. stop; 128" ‘engages the switch 137 2
' in.the Housing 128; thus moving: the: contacts
- 13Ta to. open. posﬂzmn and the contacts {310 to -
~ clased: position. . ‘Opening the contacts 13Ta: de-
 energizes. the relay 153; thus: opening the con-
 tacts 153a, 1535, 153c and 153d with consequent 2:
o -deenerglzatmn Of the rapid- traverse motor 138
- and of the solenoid 164 for. the brake.

1|

cireuit; extending from the wire (42; through the
- closed. contacts I4Ga start switeh: l22 closed con~
tacts. 1090 and witres 166 and’ 181 to one terminal .

] |

| _'of the ¢oil of the rela,y 165, the, other terminal
of the relay being connected by wires 158.and (€9 -

to. the: lower stat1onary conj:act with: whmh the
 movable contact. 125&. was initially engaged, the

| | j'CH‘Cult bemg completed thr;}ugh the now c]gsed .

o the contactsﬁ 146a, but this, functmn is not neces-
-'_sary at. thls time,. The contacts. | B3q and. 165D

" and. I85¢c. are. cannected intermediate wires (70

and 171,112 and” (13, 114 and. 175.. reSpectWﬁIy,_
" connecting. the-power supply. lines. Li; L2 and n
I3, through. the. contacts (24a, 1245.and; I24c to -
- Consequently tHe.cut motor
- Is.now. energized. and rotates.the. hub in.a. clock-

the_cut motor 132;.

wise: dlrectwn as. vie wed in. Fig. 1..

o normally open ccmtacts Iﬁﬁa Iﬁsb lﬁsc and Iﬁaa .
. The:contacts 165d. prowde a.holding circuit about. |

- the.work is hobbed, After the. Hobbing. has.been

| campleted as. determlned QY. the. setting of the

‘stop:131; the latter engages.the. Switeh. 136.in the -

the. conta,cts 1364 deenerglzes the relay 165,

o fﬁthereby opening.its.contacts 165, IBEb 185c.and
- 153d " s0. that. the cut. motor 132 is: qeenergmed_ -
-with the result that, the retatmn of the Hob' and

. Work are dlscuntlnued as well as the vertical feed-
- ing-movement of ‘the werk Head. ~Opening the

~ contacts136a has-also-opened the circuit-through

- the'relay-146so-: that“the latter is- deenergmed and

| _-'--the--haleimg circuit- through its contacts- 146a- is

 released;]  the- latter: contacts: and: contacts' {4Gc

~ being: opened: andithe: contacts----lasb bemg-clesed
o 'by the deenerglzatmn of rel&y I46 S

_;._i;:.wo_;g c head c a-nd the staat button 122 again de-;

128,. opening. the contacts 1364 and
~ closing. the. contacts. 138b. thereof. "Opening. of

60

- operates :the switeh: 129 to. open:

- - closed: contacts {8%a: and: close ity normally-open
contacts- 1998 If the work:
-~ wardly-at the: teedihgrrate; 3

= in: progress; the- relay- 185: controllmg the- cut

65
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pressed into: engagement: Wlth, the: contacts 138,
139 and-140:. This:closes:a; circuit: from: the:wire.
142 through' the: wite: {43 and'the-depressed:start

‘bution 12210 a: wire: 176 connected: between: the-

contact: 139 and: a:wire- 111, the:circuit. extending

~from: the wire: 111; through: the: normally: closed:

contacts 1465 of relay: 148 t0: the coil: of: g relay

I18 and: from. the latter through: a wire: 178 t0
-and: through: the contact: 125¢; the now: closed .:
contvacts 138b, wire:148; and.contacts. i49%a: 1500,

to: the wire. I35 Consequently, the relay-118:is.

‘now-energized:and closes-its normally-open:con

tacts 118a; 178D, {180 and 178d:. Closing of the

- contacts. I'wd provides: a;.-holding circuit: for the
- relay: 178 around: the- start: switchi, 1227 so. that
~ the: relay remains: energized: when: the. start

switeh is: released and returns:to-its. initial posi=
tion. Closing of the. contacts: 1718a: has: inters
- connected the wir es: 1885 and: IEB while closing-of
20 |

the: contacts 118b: has- mterconnected the: wires
f5T with: (56, the:contacts. 118¢ again: connect
ing-the- wire- 159 with' {68: Therefore: the: rapld.'

- traverse motor 133 now. has: two: of its: leads:res
~versed with the.result:that it: Is.energized:for:ro~

tation in the reverse: direction: that 1§y inia direc-

- tion 'which effects.movement:of the work-head:in
Therefore,
- the movement of.the ‘work head’at’ the rela,tlvely o
~ rapidrate is terminated. The closing of tle con-

tacts: 137H. now energizes, a. relay’ 165 through a

a. downward directiormnr. Simultaneouslyswith:-the

energization of the motor- 1§3;. the: solenoid: 164

- iscenergized thy ough' the: normally closedscontacts
o0

1ela.and {61b with the.result that: the:brakeon

- shaft 20 is released So-that: the Wﬂrk: hBa-di."lS"’IlGW
movedirapidly: downward:. -
- Luring: the: downward mavement of the Work_ |
Tead, the stop 129 thereon: engages: the: switch
5 5T to.again: close the. contacts: 13T1a:and open:the
contacts {370, This has:no: elfect.onrthe:circuit
- other than' to: prepare. it for: o new: operation.
- When the work head reaches its lowermost: posi=
~ -tion, the stop: {30: engages the switch: 136 again®
closing ' its: -contacts: 38w ‘and" opening “ifsicon~
~tacts 128b. . Opening of the: contacts 186b-de<en~
- ergizes: the: relay: {18; thereby. opening confacts
. 18a; 138, [18c and 1784 so: that: the: solenoid
. 188 of the brake: and:the: rapid: traverse. motor
133 are: deenergized with the result: th&ﬂ; m@ve*-
- ment of the work head -is:termihated; |

The. operation may: be repeated: with: 2. ne»wf

- workpieee by simply: positioning the:latter-in-the
~ work head and: operating-the-start-button, angd

0. the-above-describedicycleof operation is repeated.

o ’]Zhls motor

- alsoeffects.a feeding, movement, of the.work head

- ina Vertlcally upward. direction and rotafes.the

- work .spindle: or support. 12.. Consequently, the

~ worklis now carried into.engagement ‘with the.-hob

e and. progressed. therepast at.a feeding rate so.that =~

It will: be- remembered, however; ‘that: for-each

“revolution of the hob-the. latter is shifted: axmny :
& smalls EXtenf} wiieh Il‘lay, fGI' example: h& in

- the order of 10 millionths: of ‘an-inch: per- revolii-
.tion of the arbor.
ar bm

Tihg-or nut 85 to enﬂ*age thedevers 105, thusichifte

~ ing the controlrihg {39 and:the sleeve 87 to- the
right'as:viewed:in. Figs, 2 and 4 against the. foree

Conseguently: eventually-the
will- have: shifteqdr suﬂ‘imently to cause-the

of' the spring: 88. This. rocks the- lever: [i06- and
its- normally

head be movmg up-'

|l‘|

motor- 132 as: mentioned’ above ‘will'be-closed=and

f ___Wll] be- held- energized . oy 1ts holdlng contacts
- 185d: Consequently, obening. of the. contacts

- H98a-will'not prevent the continuance of the hob-

70

bing- operatmx* Neveltheless the closm ‘of the

- contacts: iﬁSb closes g circuit fromr the ere 145

- through- wires {80 ang- 181 which connect the

lamp Iy with- the contacts: 1855+
~ with “the-result- that: the: lamp-

_'Iﬁ5j-f:r--_md1r'atmg that the: hcab

-and the wire- 148,
L is: ﬂlhmmated |
shauld be- replaced* -




. start button

 cuit and stopping the machine.
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When the hohhing 0peratlon is completed the

work head may be traversed to 1vs lowermost
'pomtlon as aoove deson‘oed by Operatlon of the

122. If, however,
should now position a new workpiece in place and

the operator

16

motor 133 should draw excesswe current for any

- reason, the corresponding current overload relay

cat

start the machine again by actuating the button

- 122, the work head simply mpldly traverses 1o
 pring the work adjacent the hob, as above de-
seribed.

tion and hence the contacts (3ia have. been

opened and the contacts 137D closed, the relay

‘When - the work has reached this posi-
10

165 is not now energized since the olrcmt through

the contacts {£9a 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 descriped.

While returning the hob arbor to its initial posi~--

tion and repleemg the hob, the switch (24 should

~ be placed in its intermediate position so that the
contacts [24aq, i28b and §24c are disposed as in-

 dicated in Fig. 5. This prevents the cut motor

" {32 from being energlzed whﬂe work of repleomg

_'the hob is being effected.

149 or 150, which respectively control the con- o
tacts 149 and. IEGa, operate to deenerglze the -

control circuit.
”Conoentzonol” cuttmg, feea’, ”down

The meohme may bhe opereted SO thet the' |
outtmg operetmn will be in the. conventional

‘manner, but the direction of feed will be down-
‘wardly, by merely reversing the switches {24 and

- 125 from their positions for effecting hobbmg'

20

As mentioned above, the hoh erbm is 1et111ned- -

| 'to its initial position by rocking the handle {16

‘throuch 180° to disengage the gears 62 and €3

from the gears 61 and 70 and then rotating the |

screw 82 through means of a wrench or other

- tool applied to the polygonal head 85. As the
hob arbor begins its return. movement, the nut

95 moves from engagement with the lever 165 so -
 that the spring 99 returns the sleeve 97 and con-
trol ring 100 to their initial positions so. that

the lever {06 rocks clockwise, as viewed in Figs.

-~ 2and 4. This closes the contacts 108¢a and opens
 the contacts 109b of the switch 1€3. Closmg of

: the contacts 109¢ does not, however, result in

. energlzatlon of the cut motor 132 since the switch
{924 has been moved to circuit opening. position.
Opening of the contacts 1090 extinguishes the 4

lamp L. When the hob arbor has been returned

30
~ into engagement with the contacts 138, {39 and

{40 now closes g circuit from the wire 142 through- R
the wire 143, the start switch 122, wires {16, {11
- and the normally closed contacts Idﬁb 1o the relay

- while the work head is fed upwardly. This will

place the contacts 124¢, 124p and (24c of the
former switch in engagement with the upper-

" most stationary cooperating contacts of that

switch, and the contacts (25a, 125D, 125¢c, 125d, .

§25e, 125f and 1259 of the latter switch in: en- .'

cagement with their uppermost stationary con-
tacts.
the motor 132 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 .“conventlonal k& |

with the switches l24 and I25 in the p051t1ons
just mentioned, actuation of the start switch. 122

{18 and from the latter through the w1res 179 '

and 182 to the contact 125f, which is now in o
- engagement with the adjacent upper stationary

- contact of the switch, as viewed in Fig. 5, thence

“to its extreme retracted position, the nut 96 en- '

gages the flange 98 again actuating the switch
109 opening the contacts 1092 and closing the

o contacts (090, The closing of the contacts 109

again lights the lamp L indicating that the hob

pressed and the contacts 109¢ are closed while the
; contacts 109b are open. After the hob has been
replaced and the gears reengaged by operation

- of the handle {16, the switch- {24 is again ac- -
~ tuated to. pos1t1on its contacts 124¢, 124b and
124c into engagement with the lowermost co-

“through the now closed oonteots ISﬁe wire {48,

contacts 149¢, 158¢ to the wire 135. Relay 118

- is therefore energized closing its normally open

contacts {78a, 178D, T8¢ and 1718d. Closing the |

contacts 178d provides a holding circuit for the
~relay 178 about the start switch 122 so that the

45
| ~ arbor has been fully retracted. The operator
" then rotates the screw 82 in the reverse direc-

tion until the lamp L is extinguished thus in- -
 dicating that the spring 99 is no longer com-

50

ui) S
Rl

operating oontaots whereupon the motor 132 will -

be energlzed since the contacts (89 are now

relay 118 remains energized when the start switch

is released and returns to its initial position.

Closing of the contacts 118z, 1185.and 118c re-

- spectively connect the wires | 155 and 158,
- and 136,

157

158 and 160. But since the contacts

{25¢, 1250 and 125¢c are now in engegement with

their uppermost stationary contacts, the rapid
traverse motor 133 is energized for rotatmn in a

forward direction. At the same time, current
. is supplied through the normally closed contacts
~{6la, 161D 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

closed so that the relay 169 is energized there- -

 through. It will be apparent, therefore, that a

hobbing operation once started is carried to com-

{29 engages and operates the switch {37, thus

-~ moving the contacts {37Ta fo open posmon and .

60 the contacts 137b to closed position. This pre-

pares the circuit for subsequent o pera,tlon but

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

_e.t any time, this may be readily effected by

. depressing the stop button 123 thereby opemnb-
~ the control circuit and deenergizing any of the

- relays that may then be energized. Likewise, .
"~ if the switch 136 should fail to operate at the -

_ . proper time, the excessive travel of the work head

65

~ the circuit through the relay (78 deenergizing

i operates the switch 141, opening the control c11-ﬁ "

e1ther the cut motor {32 or the rapid- traverse

Moreover, if

does not initiate operation of the cut motor at o

this time. since the relay 146 has not been en-

‘ergized and hence the contacts l45a are open so
that no circuit can be completed to the relay i68.

‘When the work head reaches its- uppermost

-1305“31011 the stop 131 engages and actuates the
switch 136, thus moving the contacts 136a to

open pos1t1on and the contacts. 136b to closed -
position. : Opening the oontaots 136 mterrupts

the latter and thereby opening the contacts 118a,
118b, (18¢, 118d with the result that the rapid
traverse. motor is stopped a,nd the brake applled o

It will he apparent, ther efore, that when



- .therefore renergized,

T contacts.
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80 wthat the movement of the wor.k head ter '

‘minates. |
A workpleoe mey now be pOSltloned 111 the woxk

e ; ;head and . upon again depressmg the start. button_

122, a-circuit s .completed . from. the wire 142

- through the. wire. 143, the start SWltCh i 22 in: ks

-'_ﬁidepressed -Jposition, . wire 144 and (45 .to .and
r.:.through relay: MB the.wire. M'l,end the contaot

- 128g.-which; is now in. engagement w1th its upper
- .stationary. contact, to.and ; .through the _now
~ closed:contact. 136D, wire [48 contacts (49q. and

150 ;to: the. :mre +35, Reley 146 is therefore en-

;.erglzed closmg 1ts oonteots 146 .. and. [dﬁo endr

opening.its oonteots 146b. JThe- olosmg of eon-

tacts. I4Go cempletee

- -483:t0 the. contact IZEe, whwh 1t will be: remem -
_:.u_bered is.in-engagement with; 1ts upper stetlonery
contact, thenoe through the now.closed. contacts
131D, whloh were closed . during the. upward.move-
- ment: of . the -work: hee,d .The. orroult is com-~

. pleted through the wire: 155, contact, 1259; and the

~ now:closed.contact.136b; Wthh was-closed .when
. .the work -head: reached. dts upper . posmon the

. ccireuit. contmulng through the rw:.re-s 148,. oonteots

."i'--._s?MBa ~and «180a:4o the . wire -135. Reley 153 LS

5 ;:.returns to. its Hlmtlel position,. the resulting;.de-

"'ffi.i:energlzetlen of rrelay . 446 -does. not - deenerglze R

- relays153. Uponr retumlof the stert emteh to. its
- HAnitial poeltlon the; relayfjtls is-again, energlzed'
~ ;through:the:contacts: 153d. - Relay { 46 therefore
o w.a,gem -closesits: soonteots, ! 4Ba

- ++The::clesing ;s of; #the:contacts - I53e
o energ_rzes the:motor; I33 for: retet1on in: the Tre- -
syerse idirection, : it : hemcr remembered thet the
scontaets- 125a,+ lzsbpand I2~5oﬂwere mltla,lly posi-
B tioned:in. enﬂ'egement ‘with their upper stationary

-closed ccontacts 46 ta, (61D 40-.the. solenoid - 164

o T(.tlrei_:ut therethrough end_;.
.-.}-;through wires. 451,152, to.and. through the relay

18

Work. 15 hobhed as_the.head is_fed. downwardly
until the -Stop . 130 engeges and . eotuetes ‘the
- .switch | | 3&‘ moving ‘the. contacts .1 36D to. open
Jposrtlon and. the. contacts. [36a. to closed pomtmn
Opemng the oontects l33b deenergrzes the relay
148 .and . relay 165, thus deenergizing the. ‘motor
132 so thet the. feedmg movement and’ the rota-
tion of the hob and work spmdles is’ termmeted

~and. ~the: elrout 1S . prepared for. ~ 9 NEW. operatlon.

20

Z;o

elosmg 1ts rnormelly open
- eontaets - 153a, : 183b . 153¢c end 193d. - Conteeus-
. f%_|53d provide ga. holdmg circuit: fer the. relay 193,
$0:that- rwhen -the stert sw1toh -8 releeeed eno‘li

ri32.ds:not energized: since.the. cireuit to-
i85, which- eontrols: the.

i)

e

'L‘..o -
{.‘..JI

I53b 153o :

:;..4'0?

+Also, seurrent . .ds . -Supplied . through |

+0f ‘the brake andn henoe the: motor 133 movLes the

- -Works hee.d rapldly 1downwe,rdly unkil- the- Work 8
. zadjaeent; the; hob &S edetermmed by . the posﬂslon

" vof:theistop:129. “When: this.position-is- -reached,

_ «theustop:129 engagesithe switeh: 13T -moving-the
. conteots I31o to closedhpo51tlon anel the :oonta,ots

.......

131b dEEHEI glzes reley 153 so thet the T&pld trev-—

- ‘exse motor;133:is:stoppedand the brake applied. :

:Closing ;of the -contacts - it31a :now - oompletes &

Ly seircuit: fromh mre 142 through the now:closed.con-
lﬂﬁa |

~ vtacts f146a, “gtart .switeh 122, oonteots
| ---:--~-wrres EBB;.end (67:to:the: rélawiGE -and: from the:
~latterithrough the wires: 368,463, and; 133-;;; to-the
Mconta,ot 425d.

ThlS rGlI'C,].llt -continues throue'h: o

5

55

“the:contact :125d and :the:new.:closed- c;ontaots'-;

1133, wire 155, contact -#25¢ -and. the:contacts -

+138buwhich, it wﬂl be: remembered, Were” olosed
When the: Wolk"heed reached:its. uppermost posi-

''''' wtion, tothe:wire:{ 48 and thence throuﬂh the oon-—-

stactsit48q,150a to the: wire:#35.

60

Thexrelay 1-85.1is: thereferﬂ energrzed clesmg'

' :Lts normally-. open oonteote Isao 185b,.-185¢. and-
168d. . Contacts (1654 prowde Q) holdmg o1rou1t for

the reley, ﬂwhﬂereonte-:rts| IGEe IB5b end l65cj -

the 1mt1al posltlonmg of the smtoh l24 dlsposes

65
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the oontaots lMo --l--24b ---encl lZdo suoh thet thef' /

s lighted,
___pleoed Ehe- meehme mey be restored to op-
- -erating:. ‘condition.- 228 - ebove----desonb ad hy. return—. .

After the work has been removed, the pre-
vrously-descubed oyole oioperation. may-be:re-

‘«peated-again jand ..again ‘until. the hob:has-ad~
: ~vanced:the predetermined distance for.which the

-ring orrnut 95 has been. set. ‘When, however the
“hopb:arbor-and-hob have advanced to their extreme_
I‘GSltIOnS thereby :actuating. the switeh- 109,.¢clos-
dingits:contacts 1895 and--opening 1ts oontaots
-09¢a, further. hobbing  opsrations are: prevented:"
seut e hobhmﬂ' operation: in:progress: may. be:.com-
'---oleted Thus the-work:-head may: be rapid trav-

ersed-to its ‘uppermost positien as. akbove, described

Hby depressing the start button, work may-beload-

gd-into the machine.and the- iwork rapid traivereed
down 10:a point: se,dgeoent the -‘hob by: again. de-
.pressing - the-start-butten. ---~However ~When: qthe' |

Work:comes: edjeoent the-hob:so- thet the swrtoh o '

~-B31 isvactuated by .the stop: 129, the- cut motor
the relay -_
.lmotor 1S now open.:at
leeW1se at thls ._..tlme the:.

- contacts !Bsb will be closed: so -that. the lemp L
ndieating thatthe: hob rmust bes TE-

uhe oonteets $83a.

sdng rthe, hob.arbor - to:its dnitial position - wh;eh o
- will -result. in- oleemgr of ithe. contacts: wse -and
egtmgmshmg the lemp L by openm,g the [oon-

teots I09b | - |
EE “C’szb” fcuttmg, feed “up” |

As """" d eser:tbed in the prev igusly - mentroned-' )
Pa,t ent 2,307, 423 a2 machine:of the type here
111ustreted and:-described:: may; have: 3243 1d1er Lear
Hmeerted in:the. feed:change, gedrs so.that. +the
dlreo.tron sof - feed *is :reversed emthout reversmg B
the direction ;of .rotation: of..the: hob and work.
411:1 other words, with the: 5W1toh 1248..set. Wﬂ,i}h 1ts
.contacts 124a,-424b:and+ 128¢c.at thelr uppermost |
,...pos:ttlens asviewedin g, 5 theshob-will now
srotate vini a oounterolookmse Or sreverse.:diree-
rtron s V.LewedrmrFrg ¢1,7while. the feed- Wlll -be

Hup”instead of “down.” Wlth the feed: “up” and -

~r¥he-hob: 'rotating ;as; just- mentzoned the:hab: will
ﬂettempt bozclimb: the :work-duting: the. cuttmg or .
. hobbing:operation or, iniother: words;: the opera-
ction will:be-“elimb”- cutting: or;hobhmg Hence, -
- “with:the iswitch 125 set:so that its movable con-

“stacts aredn:their Jowermost: positions:as.viewed
-in Fig. 5, the first described-cyecle: of- operetmns'

iwillcbherrepegted, rthe:only Qi 'Terenoe Jeing the
drreotlon of :rotation:of the:hob. Henecelthe: de-
+ser1ptlon of sthe o11ou1t and. openations:; will -not
+be:repeated,. it being noted that the. smtoh 109
ropeletes as before : to iprevent further- ho]olemg |
soperations: after «the kob- ‘has- reached. <its sex-
ttreme of-axial: movement ;a,nd the cyole has been'_ ..
completed L - - -- S

being produeed by downwerd movement of‘the

L ;'work head C by utﬂlzmg ‘an 1d1er- gearin’ the-'

feed ohenge. Le“eals end hy reversmg the pos1t1ons :

'otatmn of the hob and ka Therefore the 75 of the emtchee l24 end (25, The oyole of opera- :

The meohme can hkewme he opereted to eifect' S
"";j“ehmb” outtlng ‘Or hobbmg but with the: feed




-~ mentioned above A=

- gent the hob. When this point is reached the -
- switeh 131 is actuated, as previously described,
 closing ‘contacts 137b and opening the contacts -

- tlon is _the" sﬁame as that described wiﬁh i'espect

2,620,200
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for a predetermined period of time after opera-

 to “conventional” cutting, Ieed “down” and
‘hence will not be repeated. In this mode of op-
~eration also the switch 109 operates to ‘prevent

further hobbing operations after the hob has

" yeached its extreme of axial movement and the

- cyele of operation has been completed.
B ';'__'Auto.matz‘c feed'CthOﬂt%cZéanﬁp operation
vided with & switch 127 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 1s 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

. feature of the machine is to be employed, the ¢
. switch 127 is positioned so that its movable con-
~ tacts 127a and 127b 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 “wp.”

' The machine is started, as beiore described,

" py depressing the start button and operates as

L L . o . i | - . . 10
- As previously mentioned, the machine 1s pro- -

tion of the switch 136, the length of this period

timing relay, preferably adjustable, and operates

the contact 187a as hereinafter described. =
-~ 'While the cut motor 132 remains in operation,
" thus rotating the hob and work spindles, there
is no feeding of the work head ai this time
since the operation of switch 138 has completed

‘g circuit through the now closed contacts 146c
of relay 146, wires 180 and 191 to the relay 161

and through the latter and the contact 126a,

whieh is in its lowermost position, wires 192 and

15
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{93, contact 12Ta to and through the contact
{25g and the now closed contacts (36D, the cir- o
~cuif being-:c-;omplete_d'throu'gh;wir’e;I4_3,'fcontacts |

{49q, 150 to the wire 135, The relay 161 is

therefore energized thus opening its normally
closed contacts 16la and 161b and closing 1ts
normally open contacts I6lc and i6id. Cur-

rent is therefore supplied to the solenoid - 164

 of the brake for shaft 20 energizing the latter.

| B | 1 Cl , +- ' Therefore, the shaft 22 is free to rotate and hence
g1l lie in the same transverse plane. When this ' ' 3

25

the screw and nut assembly which effects ver- -
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

30

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.

to rapid traverse the work adja-
35

- 137a. Hence, the work is now moved at a feeding -

. rate while the hob and work are rotated since
" the cui motor is energized through the ‘energi-

- gation of the relay 165. At the same time that
the relay 165 is energized, a relay 184 is ener-
gized by the closing of the contacts 1371, the
eircuit for this relay extending from the wire

' 142 through the contacts 146a, ‘wire 151 and
‘wire 185 to the relay 184, thence irom the latter.

The operation of switch 136 at the upper limit
of travel of the work head has, as mentioned
pefore, closed the contacts 136b. -This energizes

‘the timing relay 181 through the now closed con-
tacts 146c, the wire 190, the coil of relay (8T,

 wire 195, contacts 127a, 125g and 136b to wire

40 % e . | = ;
~ does not operate its contact 18la immediately
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~ through the wire 186 and wire 169, contact 125e
and the closed contacts 1376 to the wire 199, -

the ecircuit continuing through the latter wire

‘and the contacts 1257, contacts 136a to vhe wire
148, thence through the contacts 14%q, 180a to
‘the wire 135. Energization of the relay (84

" closes its normally open contacts (84a which

 are connected between the wire 155 and the nor- .

- mally closed contact 18T1a. of a timing relay (81.

" The.contact 187¢ is connected by a wire 188 to
~the contact 1270 which is now closed with the
" cooperating stationary contact connected by a

- «wire 189 to the wire 148.

- Consequently, a holding circuit is provided me-l‘” |
60
~ peen completed, thus insuring against incomplete
‘cleanup operation. For this purpose the relay

the relay 146 about the switch {36 through the
 wire 155, contacts i184a, 187, wire 188, contact
" 121b and wire 189. The cutting or hobbing oper-

5o

148,  Since the relay 181 is a timing relay, it

upon energization but only at the end of a pre-

- determined time interval thereafter. The ‘tim-
ing relay {181 is of -c_onvemionalgtype and 1is |
‘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. -
50"

When the predetermined time interval “for

‘which relay 1871 is set has ‘elapsed, this relay

moves its contact to circuit opening position thus

 deenergizing relay 146. Deenergization of relay
‘146 opens its contacts 148a and 146c thereby

deenergizing relays 165, 184 and 18T so that the
motor 132 is deenergized. The relay 161, how-

. ever, remains energized for a short time interval |

" ation continues during the upward movement of

the work head at the feeding rate imparted by
0D
“« «Conventional’ cutting, feed ‘up’.”. When, how-
“ever, the upper limit of this movement has been
- reached so that the stop 134 moves the contacts
- 136¢ to open position and the contacts 136D to
closed position, relay i46 is not now deenerg_iz_ed'
. “above: be circuit there-
 for has been provided through the contacts i84a,

the motor 132 as previously described under

. since the above-described holding

 {8Te and (27b. Likewise, relay (63 remains

~ energized through

- 50 that the cut motor {32 remains in operation
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the contacts 184a, 181a, etc.,
163

" to the wire 135.

 after the deenergization of the motor 132 so as

to insure that the brake is not applied before
the desired rotation of the work and hob have

161 is provided with another set of contacts lble

" which are normally open but which are closed

upon energization of relay 161 to provide a hold- )
ing circuit for the latter. This circuit extends

from the wire 142 through the contacts 16le,
the normally closed contact 194a of a second

timing relay 184, the relay 161, contact 126a,
~wires 182, 193, contact 127a, contact 1259, con-
~ tacts 136D, wire 148,

, and contacts 149g and 150a

The energization of the timing relay (98 is |

'un-der “control of the normally-open -i'cont&cits
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Able: and-a palr ef normally elesed eentacts llﬁd
Consequently, when-the ‘contacts

'.~of relay 145,
- féle-are cleeed ----- -and-while ‘the relay-i46- is still
~ energized; that: is, prior  to the deenergization of

‘the motor- 132; ‘the timing relay 194 is not: ener- .
~ gized ~since - the - -contacts 146d -are ‘held open.
- ‘After’ the -relay “187 ‘has operated to move its
S ."eentaet 18%a' to circuit: ‘opening: peultmn thereby
: _'deenerglzme relays 1+46,°+85 and 185- ‘80-that the
- motor- 132 is* deenerglzed the circuit’ o the relay
- 184"is"then completed through “the-now-closed
B jcentacts léﬁd ‘of -relay “146,"the curcult extend-

ing “from “the- ‘wire ‘142 throueh*the: "NOW -closed

contacts 16fe, wire 196 normally closed contacts

148d, relay - 194, “wire 193, -contacts - ‘21a, 1259,

“timing' relay,=so that energlzatmn of “thisrelay
“does not immediately “result-in- operation-of the

- "contaet 124ato open-position;the latter remains

| ";clesed for—a: predetemuned time“interval after
.'"'the enere*lzatlen of the 1e1ay 1984,

~ operation, thert-:ﬂ:::,r “actuating: the switeh : ISG 0
- ‘close: the-contacts 136a~and open:the. contacts
- 136b. “The motor 432 is'not deenergized:at this

=

time,: hewever ‘but-continues: torotate without
| further feed of ‘the work: head; the relay: 165 re- o
‘maining -energized- threugh the contacts ‘1284,

131a, (84, 18Ta; wire:
189 which:

188, contact:1271b,.and wire
is: connected with-wire {48. ' Likewise,

- -the operation of the: switeh $36: to:closed p051t10n

10

-has" ‘energized:
- extending ‘from: the wire- l42 -the now-closed-con-
“tacts 146c, wire- i 90, wire’ l9l the coil’ ofithe e~
- lay bl centact 1 ZGa Wwires:| 92 and-{93, contact

the:relay- 61 through: the: cireuit

j*l21m ~wire 1182, -contacts 1257 -arid - 136a- to the

15,
- and "t36bto wn'e (48, Smce the relay - $94-is g

wire: 148. Therefore -the-contacts 16l¢c-and: 161d
“are closed and centacts {6ta:and 16 b are-gpened
withthe result that the solenoid 164 for the brake

- i8energized <so- “that:the - ‘continued:--rotation :6f

-of “this intervil “the contact 194a-is ‘moved-to
- ~open-position ‘thus deenerglzmg relay- 161 so that

- "the solenoid 1 84 of the brake'is-deenergized; thus

o ~This+time- delay is inter-
- “posed ‘to-insure that the brake is'not-prematurely
 ‘appHed- while the desired -rotation- imparted-by
- “the “cub: meter te the work-and the arbor: is: stlll |

: applymg the ‘brake;

‘eleanup:of: the work-gand.
Fion-ef:the ‘relays 87~ and {94-asgbove described

‘for - the- cleanup -'-Fmt ‘Cenventlenal’ eutt111g, o

. the'motor 132 dees not-effect any-further'feedof .

90 the-work head.

At the~ -end

“This continued: rotation effects
is terminated by- opera-.

:-feed ‘up’,”

‘continuing, ° as “by “coasting, “after ‘the- motor:is

'i:*deenerglzed “The deenerglzatmn of‘'the relay 161

- reopens its-contacts 16 le-sothat the tlnung relay
Y184 s *deenerglzed reetormg the circuitto the_..:
~ ‘condition “such-that-the work- may now -be re-

~‘moved’from the work head, ‘the- ‘machine-being
1etu:rned te its-initial poeltmn-f py-again eperatmg
‘thesstart button-122, ag described - abeve under |

46 ‘Conventwnal’ cuttmg, feed ‘up>.”

“The abeve—deserlbed automatm feed euteut te'. :
prev1de cleanup may- alee he utilized: when ‘the
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machme is ~operating 4n aecerdanee with“ the

abmre—descrlbed ‘cycle of operatlene ‘known, -as.
“In :this .

‘Cenventlonal’ cuttmg, feed" “down?’”
mstance the: smtehes 124 and-i25-are positioned
“as’ above described for: thIS type ----- of - eperatmn Thzat

“is*to say, with their movable contacts in-engage- _:
‘ment-with‘the ‘cooper ating upper adjacent Sta~-
tzenary contacts-and the switch 42T is'movedito

‘engage-its-contacts’ 121a and 2Tb+with:the -ad-
Jacent left+hand - ‘contacts- ‘as Yiewed . in: g, 5h.

The switch (264§ likewise: positioned with its: con-

‘tact126¢ in engagement w1th the contact COn -
nected to wire192. T :
“With the- machlne thus eet up: the 1mt1a1 ac-

1tuatmn of .the start: butten 122:: causes the work
‘head i to : ‘rapidly . ‘move upwardly as: ‘above:de-
z8eribed under Sthe - heading ..of ‘Conventlenal"

cuttmg, feed: “down”.” During- this - movement,
therstopi129.on the: werk head engages..and:ac-
tuates the, sw1teh l31 to. close its eentacts 13T1o

—and. open centacts (3Ta. -At the end of the ver- .

 tieal movement stop 131 actuates switch 136 to

close the centacts i36n and. open.the contacts;
“f36a, thereby termmatmg the rapid movement

in‘the. upward direction. ~ The Werkplece is then .
applied to the ‘work’ head and ‘the start- ‘button
122 again actuated. “The work head moves rap-

“be employed: ‘withs “climb?-
~ being:either
-ner-as-‘described for “‘conventional” -
-hobbing with feed “up”or “down:”

“the :switch 109: actuated by
—of-the hob arbor prevents-further hobbingopera~ -
tions*when:the hob arbor’
i 5-‘treme advanced p051t10n

o
.

‘ -!;-pelmlttlng operation..of “the- _
- feeding-movement of-the work-head. This'mode
ofoperation-is: useful-in:cutting or“hobbing cer-
tain types of iwork.and is especially useful in sét-
ting up 'the machine orin: checking its:operation.

“'The-eleanup: feature above. deserlbed may: alsn'

hebbmg w1th the'feed. .
“up”ror “down” in‘the- same man- .

- In-all -eases.
theraxial mevement'

has meved to ‘its- ex-j'

Feed eut

The sauteh 126 is: premded for the ﬂpurpdee-;iof i
“machine : without

- ‘When-itis-desired to thus operate, the switch 126

| ..ﬂi“determlned distance- required- -

- radjacent the hob, the: switeh 13T operates;-as: be-
-fore, to-close the contacts: 131 and open- the- con-

- “tacts. 137¢; thus deenergizing relay 153-and- con-

;j;sequently ‘deenergizing’ the- rapld traversermotor
<433 2and- reapplying the ‘brake

60

idly downward until the: work is adjacent the hob

at which ‘time the switch 137 is again operated
by the work: ‘head to ternnnate the. rapld move-
ment and begm """ the cuttmg or. hobbmg operatmn

and feedmg movement these ‘operations being

effected and contlnumg as. above descnbed under

“the" headmg
‘down’ ¥ unt11 the work: ‘head hae'meved to'a. PO~
*‘eition cerrespondmg to th'e ““"end of the cuttmg

of “"“Conventmnal’ .cutting, feed
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- ds;positioned:-so-that its movable'contact 128a-en~
igages: its upper :stationary:
Fig.-5. Let.it-be- ‘assumed:
--ethermse set for ‘‘conventiongl’

- dingcwith: the feed “up”and: that"“the work ‘head
18 ~provided - 'with =g - “Workpiece.
. -start button 122 now operates;:
‘5o ergize the relay 146 and
. effecting

that: the: machine ‘is
hebblng or cut-

Depressmg the
‘as ‘before, toren-
the relay 153, the latter

that the work head

closed eentacts IGia:

“When ‘the. werk head has traversed the pre- '

to-bring ‘the - Werh:

“TThe - ‘closing 6f

‘contaets: 13Tb-results: in- ener glzatwn of the rélgy
65 165,/ as: breviously described, ‘so' that the- cut mo-.
- Lbor 132:is. "Placed in operation-

rand. the:work to rotate.’

~ever, a-circuit - has heen. eempleted from wire 142
_:ithreugh thenow elosed: contacts ‘[46¢c, wires 198

vand 191; the eoil:of relay 161 ; centaet 1264, mresf
“¥97,:486:and: [69: to

o -"'centlnumg threugh
“Wwire- l55

_ “"This-energizes: rela.y 181,

‘causing “the ‘hob
=AY

the centact 125¢, the-circuit
the now-closed: centacts 1310,
‘contacts 1251, and: 186a to- ‘the wire: I48
“thus- cles:tng its “con-

tacts 118tc “18 ke, iBle'ﬁand opening’ its contacts“

cutting-or

contactasviewed“in

| energization 6f the. ‘Tapid-traverse mo-

- Tor 133 in a direction such
- imoves - upwardly, it be1ng--~-remembered that “the
“brake is'released by energization. 6f- the solenpid
104 through the normally

':ffand 16in,

the: Same trme how- -




. from the wire

{61, "161b.  Therefore, the solenoid 164 ‘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 128 is positioned to bring its contact’
126 into engagement with its lower stationary

‘contact, which is connected with the wire 192,

a thereby deenergizing the relay 161 so that the

‘brake is reapplied and feeding may be effected,
- the operation of the machil e then continuing in
" the same manner as before described. - -

o This no-feed f_eature_may-]ikewise be employed
with “conventional” cutting or hobbing with feed

in the downward direction by setting the switches
124 and 125 for such’ operation but with the
‘switeh 126 set so that its contact 1264 closes the

2,629,200
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tioned  contacts, wire 151, wire {52, the coil of

the relay 153, wire 154 and contacts | 25d, 131aq,

wire 155, contact (25f and contacts 136a, the
circuit extending to the wire 148 and through

" the contacts {48a, i150a to the wire 135. Hence,

relay 153 is energized, closing its normally open

contacts 153d and providing a holding circuit

for the relay 153 so that when the start button '

©j22 is released the resulting deenergization of |

10

15

relay 146 does not result in deenergization of re-
lay 153. Moreover, the relay 146 is not again
energized since it will be remembered that the

 start button 122 is now held in its intermediate
- position. o A o

The energization of the 're_la,y' 193 has clos“e'd

" its contacts 153a, 153b, and 153c thereby en-

circuit to the wire 197. 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 153 1s deenergized

20

ergizing the motor 133 effecting rapid traverse of
the work head to bring the work adjacent the
hob, whereupon the switch (3T is actuated to
open its contacts 137a and close its contacts

151b. This deenergizes the relay 153 so that the

" motor 133 and movement of the work head stop.

“and the cut motor 132 is energized, as previously

o described. However, No feeding of the work oc-

~curs since the relay 161.1s then energized through
~ the circuit extending from the wire 142 through
- contacts {46c and relay 161 to and through the
- contact - {26a, wires 197, 186, 169, 183, contacts

~ {25d, 137a, wire 158, contact 1259 and the now

~ closed contacts 138b to the wire i48. Hence the-
. hob and work are rotated without feed of the
~work head until the switch 126a is moved to en-

gage the contact which is connected with the

~ wire 192, whereupon relay 161 is deenergized and
- the operation continuesto completion. S
. 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 actuaiing the switch

126 to position its contact {28a In engagement

 with the upper stationary contact connected with

| :,_._th'e-wire {97. When cutting or hobbing is in
progress the relay 146 will be energized S0 that

contacts 146¢ are closed and hence the actuation
of switch 126 will result in energization of relay

181 thereby terminating the feed without inter-

25

The circuit to the relay 165 is not completed at - '

this time however, since the start button is held = :
in its intermediate position. Consequently, the o

" motor (82 is not energized so that the work
~ head does not move and the hob and work are

30
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rupting the rotation of the hob and work. Feed-

" ing may be resumed by simply reversing the po-

- sition of switch 126.

o _.Stop-.dnd—'start szvitches'. o

" Both the start switch 122 and the stop switch
123 are of the push button type and include fer-
rules 198 and 199, respectively. The ferrule 198,

 associated with the start button 122 is adapted

" to secure the latter in an intermediate. position,
~as indicated by dotted lines in Fig. 9, in which
position the movable contact of the switeh is
~ out of engagement with all ol its stationary con-
tacts. This feature is employed to “facilitate

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 198 to its initial position thus releasing
the latter which is then depressed again. This

actuation of the start button 122 completes a cir-
cuit through the button in its depressed posi-
tion and through the wire 144, contacis. 108a,

‘wire 166 and wire (67 to the relay 165 and from
~ the latter through the contact [25¢, contacts 1310,
which are now closed, wire {59, contact i25f, con-

tact 136a to the wire 148, The relay 165 is there-
fore energized closing its contacts. { 65¢, 165D, 165¢

‘and 165d. The latter contacts provide a holding
- circuit for the relay 169 maintaining the latier.

energized when the start button is released, while
the contacts 165a, 165b and 169¢ effect energiza-
tion of the cut motor 132 so that the hob and
work are rotated and the work head is moved
vertically at the feeding rate, fhe 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 _interm_edia,te position when the
- ‘machine is employed for “conventional” cutting,

feed “down.”  In this situation the start button
is initially depressed, the ferrule not yet heing
adjusted to hold the button partially depressed, -
with the result that the work head is rapidly

~traversed to its uppermost position in the usual
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setting up of the machine and operates as fol-

lows: The start button 122 is initially depressed

into engagement with its contacts 138, 139 and
65

~ the button is released by the operator, it will
~ be held in its intermediate position as indicated -
by the dotted lines in Fig. 'o. The initial de-~

" {40, and the ferrule 188 is adjusted so that when

" pression of the start button 122 closes the circuit

lay - f 46 when the machine
‘tional cutting, feed ‘up’.”

This energization of

relay 146 closes its normally open contacts 1460
thus energizing relay 153 through the last-men-

1 the wire 142 through the wire 143 and start
 putton 122 to the wire 144, thus energizing re-
is-set for ¢ ‘Conven-

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 Substantiallyiﬂas_ 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 deénergize the rapid traverse

75

motor, but the intermediate position of the start

button prevents the relay 165 from heing en-

 ergized so that the motor 132 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



o be. depressed ‘and. the ferrule ectueted 1o hold it
. In.that position whenever: it is.desired to work |
upon.the. machine: or" other'mse prevent opera- 10

. the sw1tch l09 is actueted is. ellowed to be:com-

- machine employing axial: shift of ‘the:hob: arbor
© - -at .a-relatively slow:rate and so controlled-that

S angulerly Wlthout interference’ mth the work

o by an: electrlc motor means Journellmg serd hob'
- arbor ‘for rotary and‘axial: movements, means
“adapted to be rotated and: including gearing oper- 50 -

- nected.with the- erber to. ectuete the said. switch.

2,329 290
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the ferrule and with the appare.tus set for
| ”c11mb” hobbing with’ feed either “tp*or “dcwn”-i

- is.the same as for. conventlonel cuttmg W1th cor-_ o

| _respondmg feed, |
. The ferrule I99 prowded for the stop button 5

o 123 is adapted.to hold the latter-in its depressed

or:open. position.. Hence, this stop button may

tion.of" an:sj of thie parts thereof since.the stop -

“button 123 controls energlzatmn of the ent1re'; |
" control c1rcu1t - - :

SUMMARY

"__"'sw1tches and relays- emplored and- certam of: the .

Teatures-described-may: be omitted:. In all:cases,

or“down;” also: whether with or ‘withoutclean- ;

"~ up, the axial shift of the hob arbor to:its pre-
~ determined ' extreme: advanced - position’ effects

. actuation - of ‘the switch~109; thus lighting: the

_Jlamp. L by closmg the. contacts 189D; and prevents

' “asnew:-cyele of: hobblng from being - started by .i-25

‘ever, that: a:hobbing: operetmn in: progress when .
: ':pleted

I ehould therefore now be epperent thet the .
: inventmn provides a novel and improved: hobbmg |

~ when- the 'hob has been'shifted ‘a’ predetermined

o '_extent operetmn of the: machine is: terminated - 53_-*’
ati'theend‘ofa: hobblng cyele: and - cannot be

~ ‘resumed’ until -the hobarbor:has:-been returned

- toits initial position: Moreover the  mechanism .
~for-thus: controlhng the mechme in eccordence ’

. with the hob’ shift is easily: accessible and may _4‘.0.

~bereadily- adjusted to vary the predetermined

. distdance of shift: that‘may occur before actuation :
- of'the smtch 109 Furthermore. the: seld mecha~ -

‘nism: is‘so leceted edjecent the end of the: hcb-_-j-

~head that'no increase: is required in- ‘the size 45

of ‘the latter: adjacent: the hob: carriéd: by:the
‘head 'so-that the head may be- readily -adjusted

'- 'hea,d orthe: work: supported-therein.: = |
- 'While-the: preferred- embodiment of: the mven- 50
 tion hes been- described in- conmdereble 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- ‘deseribed.:

Hevmg thus described: the-invention; we: clerm 55

S - ‘hob~head" for- an- electr1 elly controlledl |
| '_.hobbmg mechme comprlslng a-hob arbor-driven

‘atively connected' to said arbor: adjacent ‘one end "

‘of “thelatter for producing rotation and axial ;

-".movement ‘of the arbor; the distance ‘of the’ said

_' "__fra,ctlon of . the. useful’ length. of the hob,. means
;.-connected W1th se1d hob erbor 1ntermed1ete seld -

 ing. with said:switch and.the. said. means.con-

- when the ...... erbor has moved amelly a. predeter- 75

Vanatlons mey ‘be: mede 1n the % types of 16
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mined dlstence correspondlng to the useful length

of'thehobon said- arbor.
~ 2."A“hob ‘head as- deﬁned in*eldaim -1 and 'in

 which the means ‘connected’ with: said arbor in-

cludes-means for- securing -the said means to-the
arbor-at different- axial ‘positions thereelong 10

| 'thereby select the extent ‘of ‘axigl ‘movement of
~ the: erbor prior to- the ectue.tron of said switch.

3" A* hob-head es -defined ~in- claim~1 end ‘in
which- the' ‘means: cooperetmg with said ‘switch

- and 'withthesaid’ means connected with the arbor
. includes-means:-for- operating ‘said- switeh’ “‘when
the arbor has reached-either- extreme ‘of* 1ts pre-
-. determmed extent of axial movement: o
4> A*hob-head“as- definedin- claim -1 and -in-

which the means cooperating with said smtch:..

- and-with, the- said meansconnected* with - the

- however, that'is; whether the cutting-or hobbing  arbor:comprises a pivoted lever and means-nor-

" be “conventlonel” or “climb” and with-feed “up”  mally- urgmg serd lever mto engegement 'mth .

20 _"'seld switeh:-

5. A’ hob heed"" for- an electrzcelly controlled

hcbbmg machine-driven by -an: electrie motor the
. said head comprising -a* hobarbor; ‘means- jour-

: nelhng said hob-arbor-for rote,ry and: axial' move=-
“ments:; means adapted- to-be- rotated ‘and- includ-
- opening the’contaects: 109q; it bemg noted, how~ . 1Ng 'gearing" 013"31”&131"?913’“ connected to-said’ arbor

| . adjacent one end of ‘the latter for- producmg T0=
~ tation: end axial movement of the' arbor: upon. |
~ “energization- of “the motor-of the - hobbmg ma-
chine, the- dlstence of *the said axial movement
©for -each-hobbing ‘operation performed by-a-hob
_onsaid arbor being a-small fraction of-the useful
~ length -of the hob: ‘a first'member connected with
‘said hob arbor mtermedle,te said gearing-and-the |
‘adjacent end of said: -arbor for movement with
the latter, a second- member supported: edjecent -
said’ one" end of said’ arbor- for limited :move-
ment- relative to ‘said” erbor means ‘adjacent

-either-end "of seld second member edepted to be

‘engaged " by ‘said- first” member and ' to. thereby
. move- the seld second - member an electrlcal

switeh SUpported edJecent the. seld one end:of
“the arbor and adapted ‘to be connected in the -

control’ ‘circuit for “the: hobbmg mechme to con—-
trolthe ‘motor of- the machine, and ‘means .co-

j.oneretmg with~ said second - member and. said
- switeh for ectuetmg the latter when the former
- is"moved by the said. first"member whereby the
- said ‘switch: is actuated ‘at eithier, extreme of the
.extent’ of axial’ movement of said. arbor corre-

'epondlng to the useful length of the h’ob on. the
‘arbor.

N 5 A hob heed as deﬁned in. clelm 5 end where—-

- i the .connection of ‘said first member. to said
“arbor includes means for securing the. said. first
member to the arbor. at different axial pos1tmns;

. thereelong 1o.. thereby select the. extent..of axial
o movement of the arpor. prmr to ectuetren of seld |
- 'swzttch | |

A hob heed for en electrlce,lly controlled

.hebbmg machine; the -said head: comprlsmg """"
- hob -arbor; means: Journe,lhng said hob:arbor for
- o 1ote,r:v and- axial movements, a housing. enclosing
o ~axial movement for- eech hobbmg operetlon per~ ‘one-end of said arbor- end ‘providing -a- support
formed. by a ‘hob" on' said" arbor: being a small..eﬁ_,;{--ffor said: Journe,llmg means; means adapted to-be
’ roteted and mcludmg gearing within- said hous-
- ing operatively ‘connected to said-arbor edJecent'_
- the enclosed end of the.latter. for broducing rota-
. tion’ and 'axial’ movement of ‘the.arbor, a first

'.'IZ'J:'for thie. hobbmg ‘machine. to. control the motor:i- - member connected with said hob_arbor. within

~ whieh operates. said arbor, end .means. cooperat-

~said housing intermediate: said. gearing. end,..the' |
~ enclosed end, of “said arbor_for movement. with
the. latter, a.second member. supported.: wrthmﬂ. |
| seld housmg edJecent said. -enclosed.end: of said
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erbor for 11m1ted emel movement with respect
{0 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 housmg adjacent the said enclosed
. end of the arbor and edepted to be connected
in the control circuit of the hobbing machine,

o S

23

: -.ta,nce corresponding to the edjusted pos1tion or -
,,the said means connected to said arbor. -

11. In a hobbing ‘machine having a rote,teble |
and e}nelly movable hob arbor, the combination

‘of means adjustably connected with said. hob -
arbor adijcent one end of the latter to- move -
therewith, an electrical switeh mounted adja~

. “cent the said one end of the hob arbor, means

‘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

10

cooperetmg with the said means on the hob .

arbor and Wlth the said smtch to actuate the

- latter when the hob arbor has moved amelly a

. e1ther extreme of the extent of axial movement

with.

8. A - hob. heed for en electrlcally controlled.

. of said erbor end of the meene ccnnected there- -
‘relay means establishing circuit relationships in
'reeponse to actuation of said switch for prevent-

: 'hobbmg machme the said head comprising a hob

- arbor, means Journe,lhng said hob arbor for ro-
- tery and axial movements, means edepted to be

rotated and -including geermg operetwely con-

o _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 adJecent end of said arbor for move-

~ment with the latter, a second member supported

~in radially speced coex:lel relatlo osh1p with re-

"spect to said one end of said arbor for limited
- .axial movement with respect to said arbor, means

..;normelly urgmg said second member in one di-

- rection of its axial movement, means adjacent

20

predetermmed distance as determined by the ed-

Justed position . of said first-mentioned means,
and an electrical cireuit controlled by the actua--

tion of said switch, the said circuit. including

ing the begmnmg of a new hobbing operation
while permlttmﬂ' a hobbing operation in progress

at the time of the smtch ectne,tlon tc contlnue
to completion.” - |
12. A hobbing 7rne,chme es deﬁned 1n clalm 11

and further comprising an indicating means in
‘eaid circuit and controlled by actuation. of said
. switeh for indicating a predetermined dlstence |

- of oxial movement of said hob arbor.
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- either end of said second member adapted to be.

engaged by said first member and to thereby ax-

| tlon 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

~ “ijally move the said second member in the direc- _'

13, In an electrlcelly controlled. hobbing ma-— |

-chine having a rotatable and axially movable hob
~arbor, the improvement whlch comprises, & mem-
 ber dleposed 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 sald one
‘end of the hob arbor and connected in the control
-gireuit for the machine, means cooperating with

gaid switeh and adapted to be engaged by the

' . whereby the said switch is actuated at either ex- S

- “treme of the extent of axial movement of seld_ .

| 1‘e,rbor and of the means connected therewith.

9. A hob head as defined in claim 8 and where- 0

'_1n the connection of said first member to said

- arbor includes means for securing the said first
erent axial positions

“member to the arbor at diff

~ therealong to thereby select the extent of axial :

o _movement of the erbor prror to ectuetlon of seld

L _'_emtch

10. A hodb head for e hobbmg mechme hemng

50

the control circuit for the hobbing machine, and ~ said member to operate the switch when the hob -

_' ‘means cooperatmg with said second member and -
- .said switch for actuating the latter when the -
former is axi iglly moved by the said first membel

~arbor has moved axially a preselected distance
-corresponding to the -adjusted position of the .
“member, and an electrical circuit controlied by =
-the actuation of sald switeh, the said circuit in-

‘cluding relay means establishing circuit rela- -

. -tlonenlps in response to actuation of said switch
for preventing the beginning o1 a new hobbing
‘operation while permitiing a- hobbing operation
~"in progress at the time of the smtch ectuetlon
- to continue to completion.

14. A hobbing machine comprising a hob ELI'bOl |

a work support, means including an electric mo-
tor for rotating said arbor and support end to

. produce relative: movement between said arbor

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,

 energization of said motor, manually-operable :
‘switch means in said circuit for initiating a hob-

and support axially of the axis of said work sup-
port, means including gearing connected with
‘said hob arbor adjacent one end of the latter to

axially shift the arbor in response. to rotation
thereof, an electrical circuit for controlling -the

 bing operation, means in said circuit for auto-

60
means including gearing within said housing ad- .

 jacent one end of the letter and operatively con-  bing operation has been. completed switch mea.ns

in said circuit adapted when actuated to pre-

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 hob arbor intermediate said gearing and the

-_: adjacent end of said housing for movement with

housing adjacent the said one. end of the arbor,
' the said switch being connected in the control ;

matically deenergizing said motor when a hob-

vent energization of said motor, means includ-

ing a member adjustably connected with sald

“hob arbor intermediate said oearing and the ad-
jacent end of said arbor for actuating the last-

: - mention h h
- the arbor, an electrical switch supported on said mentioned switch means when said hob arbor has

70

" circuit of the hobbing machine to control the en~

ergization of said motor, and means cooperating

| ‘;the arbor hes moved emelly a predetermmed dis-

' with said switch and the said means connected
- with the arbor to actuate the said switch when

15

| moved axially a predetermined distance, and -
yeans in said circuit for maintaining said mo-~

tor energized after a hobbing operetlon has been

started and until that hobbing operation is com-
-_ pleted regardless of the actuation of said last-
mentioned switch means during the hobbmg op-

eration, the last-mentioned means being inef-

fectlve to pernnt energlzatlon of said motor when



Y
‘said manually operable smtch means is actuated S REFERENCES CITED

to initate another hobbing operation after the -

T in
said last—mentmned switch means has been ac- he following references are of record in the

tuated. file of this patent:
. 18, A hobbmg machme as deﬂned in clalm 14 5 UNITED STATES PATENTS o

 and further comprising an indicating means in ° ‘Number Name Date
said control circuit and controlled by actuation = 1,757,929 Shawetal. __________ May 6, 1930
of said last-mentioned switch means for indi- 1,785,395 Shawetal. ___._____ Deec. 16, 1930

- -cating a predetermined dlstance of axml move- - 2374,254 Zlmmerm_ann _______ Apr. 24, 1945
ment of sald hob arbor - ' “'10_ 2,481,974  Bradner .__.________ Sept. 13, 1949

R D OTIS E STAPLES 2,484,856 = Purvin __.__________ Oct. 18, 1949

ANTHONYJ ‘BENT. 25337967  Carlin ... .. Jan. 16, 1951 -
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