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To all whom it may concern.: :
Be it known that we, Crarres H. Scuurn
and Ernesr J. Lees, both citizens of the
United States of America, residing - at
the county of Cuyahoga and
State of Ohio, have invented o new and use-
ful: Improvement in Milling-Machines, of
which the following is a specification; the
principle of ‘the invention ‘being herein ex-
}I])lained and the ‘best mode in which 'we

ave contemplated applying that principle,

80 as to distingnish it from other inventiens.
Our invention deals with an improvement
in milling machines. and more ‘particulaly
to ‘the relative actuation and control of
certain. patis thereof. '
Heretofore, so far as our knowledge ex-

“tends; whenever a milling tool had con-

cluded a given cut incident to the travel of
its ‘supporting. earriage in predetermined
harmox’ious‘relation to the rotation of the
work spindle, it was vequired preparatory
to a subsequent cut.to reverse or releéase the

Interconnecting mechanism necessitating a

release of the operative tension or torque
between the several co cting parts of such
mechanism. This' circumstamrce entailed a

-“picking-up™ action of such parts for each

individual cut with consequent wear upon
the parts, surprising waste of time and fre-

The object of this invention is to

factors of demerit fir a feasible and at the
same time simple manner We.accomplish
such object according to the exemplification
of the drawings by the employment, as one
part of the interconnecting mechanism, of
a spline shaft along which an auxiliary
slide which indirectly supports the tool car.
riage may be returned without disturbing
the established extension which the driving
parts had tp assume in the. beginning, .

Concrete illustrations which indicate the
value of oyt discovery may be helpful: (a)

-Owing to, the avoidunce of any save initial

lost motion for any particular Job the rela-
tive rotation. of the worl: spindle and lead

- screw wan-be more reliably depended on.

50

(5) Owing to the- possible” distribution of
the -driving contact over a longer. or: full
section of the lead screw instead of re-
peatedly over some specific part thereof, ab-

provide
‘an.arrangement which will avoid the stated

'

- estricted to mention only of

solute accuracy may be expected, (e} Ow-
ing to an immediately effective driving re-
Sponse: our conception enables the operator
to start the rotation and lead at the sams
time. The advantage of this will be clearly
understood  when cutting a thread in &
closed bore where it is highly desivable to
efféct the cutting of the first thread withou
any error, , .
_With the foregoing and other objects in
iew the invention consists of the novel
construction, combination and arangement
of parts ag hereingfter more specifically
described and illustrated in the pany.
g drawings, wherein is shown an embodi-
ment of the invention, but it is.to be under-
stood that changes, variations and modifica-
tions can be resorted to yhich come within
the scope of the claims-hereunto appended,
Adverting to the drawings: Figure I is
2 top plan of a milling machine embodying
our mvention. Fig. IT is o section on line
II IT of Tig. 1. Fig. III is a section on
a zig-zag line IIT TIT of Iig. TI. TFig. 1V
Is a sestion of a common locking detail
taken oiline IV IV of Fig. I. Fig. V is
a broken front elevation of certain auxiliary
actuating mechanism, i
Tnasmuch as comparatively few parts of
the machine in ifs entirety have any divect
bearing upon the invention, designation by
reference numeral in the drawings wili be
such as are es-
sential to an understanding of our control
of certain compound actions. In order fo
avoid any possible confusion it should be
borne in mind morecver, that we have
elected to call the members which are re-
quired to direct the “feed” and “lead? as

‘the “tool carriage” ang “longitudinally

movable slide” respectively.  As has been
earlier stated the drawings exemplify ag
one feature of our.invention a coacting
member capable  of having . independent
movement imparted to it and to this we. will

accompany--
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heveinafter refer as the “auxiliary slide.”

So, the term “lead” should be considerad
as that movement which is established in
predetermined: harmony with the rotation
of the work. The term “traverse” will be
employed throughout to indieate relative
movement of the work and tool in a longi-

“tudinal direction,' that  is, parallel to the
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said first mentioned sli cie along with it with-

out either ‘reversing or disconnecting said
mechanism preparatory to performing a

succeeding cutting operation whereby to

avoid back lash during sald sutomatic trav-

- erse, :

2. In a milling machine, the combination
‘of a bed, a work part rotatably mounted
thereon, a movable tool part,-a traversing

slide supporting one . of said parts, means

for actnating the other of said parts, mecha-
nism synchronously connecting such: other
part with said slide whereby antomatically
to traverse the same in predetermnined ratio,
said mechanism including a lead screw oper-
atively enguaging said slide, and an auxiliary
slide, mterposed: between said bed. and. first

mentioned slide, said auxiliavy slide. being,
in’sliding. connection below with. said bed.
. with said. first, mentioded. slide,.

-and, above’ ‘wi

said: ‘me b also - inelnding g spline
shaft and o pinion carried by said adxiliary

slide. and: movable. along such shaft, where-
aid. auxiliary slide and hence said first
mentioned: slide and ‘tool. may be traversed
without disturbing said lead. scrow- connec-
tion, e mE e R

- 8.:In a:,.mi'll,ing‘_maqhine, thg combination
wo le, o tool spindle,. a slide.
supporting. one.of said:spindles, - barmoni-

of a work spin

ous. copnection . including '« lead screw . be:
tween_-sa1d’ slide and: the other . of said

spindles. adapted - autonatically to translate

-and. a. devica: for effecting the con-

herting

o adapted. automatically “to
-rotation of the latter:into a

transl
predetermine ;
L mechanism’ including -a. pair

ot

including 3 '
ing said spindle and slide. and. addpted auto-
matically. to effeci the working traverse of
said slide in a given dir¢ction, means for re-
versing . the. direétion of rotation of said
screw_to effect :ithe idle traverse of said slide
ini the opposite direction, and distinct means

. for effecting the traverse of szid slide inde-

- thereon, s,

rots “the: latter -into a prede-
“termined; ratio . of fotward traverse of ‘the

¢ of said-lead. sevew,”
;or . relens- .

ratio ‘of forward traverse of .

relative. movement.

Jead screw. operatively. connect-

BEST AVAILABLE COPY

a

pendently of any disconnection from and’
independently of any rotation of said lead
screw for the purpose specified. .

6. In a milling machine, the combination
of a bed, a work spindle and ‘a tool spindle, 70
a slide mounted to, traverse upon-such bed,
means for locking said slide to- the bed, a

" slide suf)pprtling one of said spindles and

mounted ‘to traverse. upon- said first men-
tioned slide, and. a connection befween-the 76
other spindle and.the upper slide to-auto-
matically: effect a predetermined ratio of
movement therebetween, said: connection. in-

_cluding a .pinion éarried by said lower slide .

and’ also. including a. spline shaft along 80
which-said: pinion. may shide and. with which.
said: pinion may rotate, whereby to-traverse:
sald: lower slide. counter %o the: automatic -
traverse: of: said: upper slide:without release
of the deiving tension: in.said connection.

7. Ina milling machine; the combination.
of a bed, a work: part: rotatably mounted:
., movable: ool part,- a traversing:
slide, supporting. one. of ‘said. parts, means.

85

. for. actuating theiother.of said parts, mecha:. 90

nism . éonpected  with - said’; slide. wheveby
automaticaily. to:trayerse the: same, and an:
auxiliary. traversing slide supperting the. -
first, mentioped slide and:adapted tobe fixed:
relative. to the bed during  the: automatic 95
traverse and to be:loosened and bodily:trave..
ersed . in the reverse.ditection to carty. said
first mentioned. slide along with it without.
either. reversing ' or. disconnecting . said -
mechanism . .preparatory to performing: a 100
succeeding . cutting. ‘operation. whereby: to
avoi,d.bu'cT Jash -during said wutomatic trav- -
e188,. : ‘ :

8. In g milling.machine, the. combination

~of a_ bed;. a. spindle  mourted  thereon, n 105 .
“traversing slide supporting . suid. spindle, .’
- mechaxism :connected 'with said slide where-

. by autaniatically to fraverse the-same in a-

given . direction, said . mechanism. including

a lead screw operatively engaging said slide, 110
and an auxiliavy traversing stide interposed.
between -satd- bed: and, first. mentioned; slide
and movable -intithe same direction ds said:
fivst mentioned: slide,. said auxiliary . slide .

f. being in sliding connection below: with:said 115,

bedand above : with, said: first mentioned: "
slide, said mechanism also including a spline
shaft and a pinion.carried by said auxiliary -
slide and movable-along such shaft; whereby.
said auxiliary slide and hence said first. men--120
tioned slide may, be traversed. without:dis:
turbing said lead: - eonnection. . o

9. Ina milling machine, the combination of -
a spindle; 2 longitudinglly. movable.slide, a
connection - between said. spimdle; and, slide125

‘inclnding . a lead  screw.: adapted iautomati--

cally -to translate rotation:of-the spindle
to a predetermined ratio of working trav-
erse of said slide, and a device including an- -

other, longitudinally movable member for 130




-*

effecting the traverse of said slide without

disconnecting or releasing the tension in said
automatic lead screw connection,

10. In a millitig machine, the-combination

5 of a bed, a spindle rotatably mounted there-

_on, a slide movable upon said bed, mecha-

nism - including rotating parts -connected
with said spindle and adapted automatically

- to translate its rotation into traverse of said.

+ 10 -slide substantially parallel to the axis of said
spindle, said mechanism including a pair of
“members capable of relative movement also
substantially parallel to said spindle axis
and distinet from their co-acting automatic
‘1B movement, - another spindle rotatably
mounted upon said, slide, means for feeding
one spindle crosswise of the other and means
for tightening said members against such
distinet relutive movement during thelr au-

20 tomatic movement.

11. In a milling machine, the combination
of-a bed, u spindle, a carriage for said spin-
dle, u slide mounted to traverse upon sich
bed, means for locking said slide to the bed,
a slide supporting said carriage and mounted
to traversprupon said fivst méntioned slide,
and a connection with the upper slide to ef-

1

fect the forward traverse thercof, said con-

nection including a pinion carried by said
Iower slide and also including a spling shaft
along which said pinion may siide and with
which- said pinion may rotate, whereby to
return traverse said lower slide withont re-
lease of the driving tension in said
85 tion.

12. A milling machine including a spin-
dle, a slide, rotating mechanism connected
with said spindle and adapted to translate
its votation into longitudinal traverse of
said slide, and a deviee for offecting the idle
straverse of said slide without' releasing the
tension ‘in the rotating mechanism or dis-
connecting said mechanism {rom said shide.

18: A milling machine comprising a
work spindle, a tool spindle, a slide sap-
porting one of said gpindles, and mechanism
adapted to, translate the rotation of one
spindle into n traverse of the slide, said
niechanism including a lead serew adapted
to produce a predetermined ratio of opera-
tive traverse motion of the slide witli re-

. spect to the rotation of the spindle and also
meluding a pair of members capable of rela-
tive movement distinet from that movement

55 _of either which is coincident with the move-

o

(=]

‘45

50

ment of the lead sevew whereby the reverse.

traverse of the slide may be effected "with-
out rotating the lead serew or effecting its
Coperative disconnection, ' L
60 .\ miiling machine ineluding a spin-
dle, a slide, rotating mechabism, including a
lead serew conneeted with said spindle and
adapted {o translate the rotation of saiid
spindle into a fongitudinal traverse move-

65 ment of said siide at a correlated rate of

CoONnNeg-

14,676

speed, and a device for effecting the reverse
traverse movement of said slide without

either disconnection from, .or rotation of, -

sald lead screw. e :
15. A milling machine comprising & work

spindle, a tool spindle, a slide supporting -
one of said spindles, mechanism adapted to

translate the rotation: of one spindle into a -

longitudinal movement of said. slide, said
mecharism including: a lead screw adapted

tudinal movement of saad ‘slide with respect
to the rotation of that spindle which is not

78

“to produce a predetermined ratio of longi- .-

supported thereby, said mechanism alsp in-

cluding a pair of members capable of rela-
tive movement without requiring the'rofation

of the lead screw. whereby the reverse longi-
tudinal movement of theé slide may be ac- -

complished without. reversing the direction
of rotation of said lead screw as a rotating
part of said mechanism. - o

16. In a milling machine, the combination
of a work spindle, a tool spindle, a slide
snpporting one of said spindles, a har-

monious connection including a lead screw’

between said slide and the other of said
spindles adapted automatically to.translate
the rotation of the latter into a predeter-
mined ratio of forward traverse of the slide,
and a device for effecting the reverse trav-

erse of said slide without releasing the ten- .

sion in said connection, L
17. In & milling machine, the combination
of w work spindle, a tool spindle, a slide

supporting one of said spindles, rotating
wechatlism connecting said slide and the-

other of said spindles and adapted auto-
matically to translate the rotation of the
Iatter into a precdetermined ratio of forward
traverse-of said slide, said mechanism in-
cluding a pair of members capable of rela-
tive: movement distinet .from their coaction

-as parts of the automatic operation of such

mechanism, the arrangement being such us
to enable the occurrence of said -distinct
relative movement and the return.traverse

of said slide without reversing a rotating.

part of said mechanism, .

18. A -thread milling machine comprising
the combination of a bed, n slide mounted

for reciprocation thereon, rotatable work
and. tool milling, one of said spindles being

mounted upon said bed and the other upon

said slide, and mechanism including rotat-

ing members and a pair of parts adapted to.

have sliding association for operatively con-
necting said bed mounted spindle un(f slide
whereby the rotation of the former travels
the Iatter in o forwar
for sliding one of saidjiarts alon

as

backward divection without loss of the tor-

sionestablished i said rotating members -

during the forward travel ‘of said slide.
18, In » milling ' machine the combination

d direction, and menns.
ts along relatively
to the other whereby. to travel suid slide in &
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- work spindle; a teol spindle, a slide sap-
porti ne of soid spindles, mechanism con-
necting said slide and the other of said spin-
dles and adapted automatically to translate
5. the rotation of the latter into s predeter-
mined ratio of forward traverse of seid
shide, said mechanism including a pair of
members capable of relative movement dis-
~tinet from their coaction as parts of the
automatic operation of such mechanism,
whereby to fraverse said slide without dis-
connecting or veversing any part of said
mechanism and means for accomplishing
such distir.ct movement. B

- 20, The methed of milling threads which
consists in rotating a work piece, effecting a
distinet relative movement in one direction
between said piece and a tcol in predeter-

53

‘mined ratio to the rotation of said piece, and

effecting a relative moverent in the opposite
direction without release of the established
torsion preparatory to recutting.

21. The method of milling threads which
consists in rotating the work, automatically
eifecting a distinct relative straight line
movement to cause said work and a tool to
approach each other at a rate of speed in pre-
determined ratio to the speed of rotation of
said work, and effecting a relative separat-
ing movement between said work and tocl
without relaxation of the established tor-
ston preparatory to recutting.

Signed by us this eighth day of May, 1916.

CHARLES H. SCHURE.
ERNEST J. LEES..
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