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UNITED STATES PATENT OFFICE. 
CHARLEs H. SCHURR, AND ERNEST J. LEES OF CLEVELAND, OHIO, ASSIGNORs to the 

LEEs-BRADNER COMPANY, OF CLEVELAND, OHIO. 
MILLING-MACHINE, 

14,976. Specification of Reissued Letters Patent. Reissued Noy 6 . 2, 
original No. 1,178,270, dated April 4, 1916, Serial No. 37,246, filed June 30, 1915. Application for reissue 

filed May 17, 1916. Serial No. 98.227. 
To all whom it may concern. 
Be it known that we, CHARLEs H. ScHURR 

and ERNEST J. LEEs, both citizens of the 
United States of America, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented a new and use: ful. Improvement in Milling-Machines, of 
which the following is a specification, the 
principle of the invention being herein ex 
lained and the best mode in which we 
ave contemplated applying that principle, 

so as to distinguish it from other inventions. 
Our invention deals with an improvement 

in milling machines and more particularly 
to the relative actuation and control of 
certain parts thereof. 

Heretofore, so far as our knowledge ex 
tends, whenever a milling tool had con 
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cluded a given cut incident to the travel of its supporting carriage in predetermined 
harmonious relation to the rotation of the work spindle, it was required preparatory 
to a subsequent cut to reverse of Irelease the interconnecting mechanisn: necessitating a 
release of the operative tension or torque 
between the several coacting parts of such 
mechanism. This circumstance entailed a 

... “picking-up' action of Such parts fol: each 
individual cut with consequent wear upon 
the parts, surprising waste of time and fre 
quent inaccuracies. 
The object of this invention is to provide 

an arrangement which will avoid the stated 
factors of demerit in 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 to assume in the beginning. 
Concrete illustrations which indicate the value of ouf discovery may be helpful: (a) 

Owing to, the avoidance of any save initial lost motion for any particular job the rela: 
tive rotation of the work spindle and lead 
screw 4:an be more reliably depended on. 

50 (b). 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 

solute accuracy Inay 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 same 
time. The advantage of this will be clearly 
understood when cutting a thread in a 
closed bore where it is highly desirable to 
effect the cutting of the first thread without 
any error. a 

With the foregoing and other objects in 
view the invention consists of the novel 
construction, combination and arangement 
of parts as hereinafter more specifically 
(lescribed and illustrated in the accompany. ing 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 which come within 
the scope of the claims hereunto appended. Adverting to the drawings: Figtre is 
a top plan of a milling machine embodying 
oul' invention. Fig. II is a section on line 
II II of Fig. H. Fig. III is a section on 
a zig-zag line III III of Fig. II. Fig. Y. 
is a Sestion of a common locking detail 
taken oil line IV IV of Fig. I. Fig. V is 
a broken front elevation of certain auxiliary 
actuating mechanism. w 
Inasmuch as comparatively few parts of 

the machine in its entirety have any direct bearing upon the invention, designation by 
reference numeral in the drawings will be 
restricted to mention only of such as aire es 
sential to an understanding of our control 
of certain compound actions. In order to 
avoid any possible confusion it should be 
borne in mind moreover, that we have 
elected to call the members which are re 
uilled to direct the “feed’ and “lead as 

the “tool carriage” and “longitudinally 
movable slide” respectively. As has been 
earlier stated the drawings exemplify as 
one feature of our invention a coacting member capable of having independent 
movement imparted to it and to this we will 
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hereinafter refer as the “auxiliary slide. 
So, the term “lead’ should be considered 
as that movement, which is established in 
predetermined harmony with the rotation 
of the work. The term “traverse will be employed throughout to indicate relative 
movement of the work and tool in a longi 

-tudinal direction, that is, parallel to the 
... ' 
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axis of the work spindie. 
by power or hand, but icga. 
speed of rotation of the work 
A bed 1 carries above the ir 

which effects the rotation if t. 
pinion 3 and gear 3”. The ge: 
tle work spindle 4 in the h - i. 
"York; W is secred in a sirit: ble :i5 
ciearly appears in Fig. ii. i be iri'a' is 
coin minicated from the work spirdie is 

s throligh the usual chain of geai's 7, 8 : Sci 9. 
to ano: her shaft 10 which in accordance with 
our invention is of the spire type. This 
tatter in turn rotates a pinion i Shich 
meshes with an ider 12, suit::ty cai'i'i:l 
lion a conveniently located stic 
the bed and by this meals (drives 
pilion 3 loose upon the le:iii. - 

1ountest in aly approved naille for ill 
parting longitidinal movement to a side 

rmony with the rotation of tie York. 
Such a harmonious connection er interde 
pendent actilation between the voli: and 
tool at opposite ends of the machine is not, 
however to be inderstood as cssentiai, be 
cause, for example, the slicie is could be 
traversed by over received elsewhere than 
from the work. At the saile time, accordi ing it the exemplification of the leavings, 
our lead screw 4 is purposely not peril:- 
neatly anchored to the bed. We have on 
abled driving of the screw 4: y the initn 
13 through the agency of : :and \siek: 16 
which is not only keyed and slidably 
exi lion the end of the lead screw 14, it it, 
also adapter if) have a jaw citch ('?) rec. 
in 16 with the pinion 13 as a sati's in 

I. The actuation of the cat scrévy 
14. (Intrives to 'if' ('t, the traves; 
slities 15 which sup(its the irriage it 
viti; its center is toist shird a}) ti 
designated as F is this trial girls' it, i. 
occasi in the olei';itor aay stii ilise: ;age is: 
cuit?'il aid : :t:ite the vee (3 to trav (;; 
the site 15 lars again as its iser; it is, 'g: that's 
sitateil, Viet in weyer a give threading 

's: if the {erati; it is unfinished such a 'ey 
traverse : ; ) (? 'elease of torsic: 
lasi) is avoidable poil resi: 
{: . Ei is back last occasio: 

{}}}}' if y&infinin makes it innet 
i:;ase slici to 'sion in the is:: 
the distance to i.e. traversed. } 
machine, the olerator in 1st, resci's 
i} edia:)isin, or mast release; tie 

s a tie 
drivity air 

gagement, etween the leak SCrew it: (2 the 
in it in whici 
mit : 'is. : 
at tie at 
kite iiitist 

it is threaders, 
: an ess of 

3- 3. -- - - 

to int 

a 4xiliary supporting slide 19 
for traverse in the same general di 

rection, as is indicated in Fig. II. This aux 
iliary slicle 1:} is operatively associated with 

ine shift i{} along which it is slida 
with reference to which it may be 

C. S. 

lie or 
fixed by tightening to the bed through the 
agency of the well known clamp 20 having 
a locker lever 20 shown in Figs. and V 
it is therefore the auxiliary slide 19 and not 
tie bed 1 which directly supports the slide 
15. Hence, when the auxiliary slide 19 
moves the slide 15 innoves with it. When the 
a 2.5iliary slice is tightened to the bed it of 
course constities in effect a part thereof. 
When on the other hand it is unlocked, a i{}ngitudinal traverse may be imparted there 

it in the following manner: A lower hand 
wiage 21 turns a shaft, 22, pilion 23, and 
Cornpond gear 24. This atter engages 
with 8 agk 25 on the bed shown in Figs. 

ing: , , , ; sing the axiliary slide 
19 ii'a verse stild carry the pinion ii along 
with it without necessitating a reversal of 
the driving tension either in such pinion or 
any other part of the mechanism for estab 
lishing tie harmonious connection between 
the work and the eit discrew 4. It will row. 
be clear tirai, a riative noveniens of the 
work and tool to yard or away from each 
(other may be broight airot it independently 

f the lead screw 14, and in if any rotation : 
dependently of any rotation of the pinion. 
11. it deed, independently of the reverse eo 
i: i? in of any (ther art of the aforemen 
tioned tiechanism, a tiis way back lash, is : voicieti. | 

ide may 
to coln 

ag (le'a- 
t), more rapidly 

i:' ('firi: by the ima 
it i? ; }}ring a cliffer eit section of the lead sei'ew inti, working 

engagement. White eve: ally it?'gue has 
(i) be l'ei eased with or arrangerent, the 
“icking-il' is inciisai, thereto is a , 

i:nt-iv;1 is wit: ; 

it isocket at ary tois: 
nei?ig or recentre; 

ti{}1}, alti thereafter cais 
verse it 

initiati i off 

We clais :- 
i. i. it ail in clini, the crabia: 

. . . . 
e'eon, a movalie to art, it traversing 

- i{}i 

is sai'i. ' titasy fate inteti 
v4. side Sliporting one of sail par 

*I' actilating the other of sail par s, in {ei} is 
is, niecial in isra synchronosy contecting such tier 

said slide vine rely aiifonuatical ty 
same in redetermined ratio, y tra '1' 'sing it it: sippo'É.- 

- toile; iiida and adajie, tr. 
tive is fia' i'i iii'iing it: ; iii. 

r (; bridity is ; }{ } {}sei: i t ( 
aircr'iii); a g; 
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said first mentioned slide along with it with 
out either reversing or disconnecting said 

- mechanism preparatory to performing a 
succeeding cutting operation whereby to 

5 avoid back lash during said automatic trav 
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 actuating the other of said parts, mecha 
nism synchronously connecting such other 
part with said slide whereby automatically 

0 

to traverse the same in predetermined ratio, 15 said mechanism including a leadscrew oper 
atively engaging said, slide, and an auxiliary 
slide interpos 
mentioned slide, 

said mecha 
on carried by said alikiliary 

by said auxi 
25 

without dis 
tion. 

3. In a milling 
ork spindle, 

on including 
slide and 

Betray 
without discon 

- -- . ico 

e, a tool spindle, a slide 
said slide. 

rotatory move 
Oil 

ing such distinct 
erse said slide 

a tool center, a trayer'sing 
lead screw operatively connect 

lid spindle and slide, and adapted auto 
matically to effect the working it 
said slide in a given direction, Ileans for re 
versing the direction of rotation of said 
screw to effect the idle traverse of said slide 
in the opposite direction, and distinct means for effecting the taverse of said slide indie 

including 
ing, said 

60 

sin: a pinion carried by said lower slide. 
S 

between said bed and first 
ntioned slide, said auxiliary slide being. 

in sliding connection below with said bed. 
20 and above with said first mentiored side, also including a spine. 

ble, along such shaft, where 
ity, slide, and hence said first. 

mentioned slide and tool may be traversed 
bing said, lead screw connec 

2. machine, the combination. 
...' idle, a tool spindle, a slide. supporting one of said spindles, a harmoni 

achine, the combination. 
indles, mechanism 

- - - and the other of said, spindles and adapted automatically to 
45 translate the rotation of the latter into a 

predetermined ratio of forward traverse of 
hechanisia inciuding a pair 

iative movement. 

slide, said mechanism also including a spline 

said auxiliary sli 
slide supporting. the latter, and mechanisii 

erse of 

...'. T AVAILABLE COPY 
e 

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, 
a slide mounted to traverse upon such bed, 
means for locking, said slide to the bed, a 
slide pring one of said spindles and 
mounted to traverse. upon said first men 
tioned slide, and a connection between the 
other spindle and the upper slide to auto 
matically effect a predetermined ratio of 
movement therebetween, said connection in 

70 

75 

and also including a spline shaft along 80 
which said: pinion.may slide and with which 
said pinion may rotate, whereby, to traverse. 
said lower E.A." R. automatic. 
traverse of said tiper slide without release 
of the driving tension in said connection: 

7. In a milling machine; the combination. 
of a bed, a work part rotatably mounted 

85 

thereon, ii, movable tool part, a traversing: 
slide supporting one of said parts, means. 
for actuating the other of said parts, mecha. 90 
mism, connected with said, slide whereby 
automatically to trayersettie same, and an: 
auxiliary traversing slicie supporting the 
first, mentioned slide and adapted to be fixed: 
relative, to the bed, during the automatic 95. 
traverse and to be loosened and bodily trav. 
ersed in the reverse direction to carry, said 
first mentioned slide along with it without. either reversing or disconnecting said 
mechanism preparatory to performing, a 100 
succeeding cutting operation whereby, to 
avoid back lash during said automatic trav 

8. In a milling machine, the combination 
of a bed, a spindle mounted thereon, a 105. traversing slide supporting said spindle. 
mechanism connected with said slide, where 
by automatically to traverse the same in a 
given direction, said mechanism including 
a lead screw operatively, engaging said slide, 110 
and an auxiliary traversing side interposed. 
between said, bed and first mentioned slide 
and movable int; the same direction as said 
first mentioned slide, said auxiliary, slide. 
being in sliding connection below, with said. 115. 
bed and above with said first mentioned 
shaft and alpinion-carried by said auxiliary 
slideal:daovable along such shaft, whereby, 

iliary slide and hence said first, men 
tioned slide may be triversed, without dis: 
turbing said leadscrew.connection. 

9. In a milling machine, the combination of 
a spindle, alongitudinally, movable:slide, a 
connection between said spirrdle; and slide 

120 

cally to translate, rotation of the spindle. 
into a predetermined ratio of working trav 
erse of said slide, and a device including an 
other longitudinally movable member for 130 

- cle, 125 including a lead screw adapted automati-. 
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effecting the traverse of said slide without disconnecting or releasing the tension in said 
automatic lead screw connection. 

10. In a milling machine, the combination 
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. 
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 distinct from their co-acting automatic 

rotatably movement, another spindle 
mounted upon said slide, means for feeding 
one spindle crosswise of the other and means 
for tightening said members against such 
distinct relative movement during their au 
tomatic movement. 

1. In a milling machine, the combination 
of a bed, a spindle, a carriage for said spin 
dile, a slide mounted to traverse. upon such 
bed, means for iocking said side to the bed, 
a slide supporting said carriage and mounted 
to travers upon said first mentioned slide, 
and a connection with the upper slide to ef 
fect the forward traverse thereof, said con 
nection including a pinion carried by said 
lower slide and also including a spline shaft 
along which said pinion may side and with 
which said pinion may rotate, whereby to 
return traverse said lower slide without re. 
lease of the driving tension in saitt connec 
tion. 

12. A milling machine including a spin 
dle, a slide, rotating mechanism connected 

40 

45 

50 

with said spindle and adapted to translate 
its rotation into longitudinal travelise of 
said slide, and a device for effecting the idle 

a traverse of said slide without releasing the 
tension in the rotating mechalism or dis 
connecting said mechanism from said slitle. 

13. A milling machine comprising a 
work spindle, a tool spindle, a slide, sap 
porting one of sail spindles, and lechanism 
| clapted to translate the rotation of one 
spindle into a traverse of the slide, said 
le'lhanism including a lead screw adapted 
to produce a predetermined ratio of opera 
tive tra \'ese notion of the slide witl re 
spect to the rotation of the spindle and also 

55 

60 

65 

including a pair of members capallie of rela 
tive movement distinct from that movement 
of either which is coincident with the nove 
ment of the lead screw whereby the reverse. 
tra verse of the slite may be effected with 
out rotating the lead screw or effecting its 
operative disconnection. ' ' .. 

11. \ niiling nachine including a spin 
tle, a slicle, rotating mechanism, including a 
leai screw connected with saiki sinkle and 
a laptel () translate the rotation of sail 
sincile into a longit ticinal traverse nove 
Inent of sail slitle at a correlated rate of 

14,976 

speed, and a device for effecting the reverse 
traverse movement of said slide without 
either disconnection from, or rotation of, 
said lead screw. . . . 

15. A milling machine comprising a work 
spindle, a tool spindle, a slide supporting 

to: 

one of said spindles, mechanism adapted to. 
translate the rotation of one spindle into a 
longitudinal movement of saidslide, said 
mechanism including: a lead screw adapted 
to produce a predetermined ratio of longi 
tudinal movement of said slide with respect 
to the rotation of that spindle which is not 

76 

supported thereby, said mechanism also in 
cluding a pair of members capable of rela 
tive movement without requiring the rotation 
of the lead screw, whereby the reverse longi 
tudinal movement of the slide may be ac 
complished without reversing the direction 
of rotation of said lead screw as a rotating 
part of said mechanism. . . . . . 

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

90 nonious 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. 
else of Said slide without releasing the ten 
sion in said connection. . . . . . 

17. In milling machine, the combination 
of a work spindle, a tool spindle, a slide 
Silpporting one of said spindles, rotating 
niecialism connecting said slide and the 
other of said spindles and adapted auto 
matically to translate the rotation of the 
latter into a predetermined ratio of forward 
travel'se of said slide, said mechanism in 
cluding a pair of members capable of rela 
tive movement distinct from their coaction 
as parts of the automatic operation of such 
mechanism, the arrangement being such as 
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, a slide mounted 
for reciprocation thereon, rotatable work 
and too milling, one of said spindles being 
tnointel 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 and slide 
whereby the rotation of the former travels 
the latter in a forwal 
for sliding one of s. 

backward direction without loss of the tor 
sion estallished in said rotating members 
. . . . . --------- a •l '. citing the forward travel of said slide. . . 

19. In a milling machine the combination 

(direction, and means. 'parts along relatively 
to the other whereby to travel said slide in a 
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k spradle; a tool spindie, a slide Sup 
pigting if said spindies, nechanism con 
necting said side and the other of said spin 
dles and adapted automatically to translate 

5. the rotation of the latter into a predeter 
mined ratio of forward traver'se of said 
slide, said Inechanism including a pair of 
members capable of relative movement dis 
tinct for their coaction as parts of the 
automatic operation of Stich mechanism, 
whereby to traverse said side without dis 
connecting or reversing any part of Said 
mechanism and means for accomplishing 
such disti,ct movement. - 

20. The method of milling threads which 
consists in rotating a work piece, effecting a 
distinct relative movement in one direction 
between said piece and a tooi in predeter 

mined ratio to the rotation of said piece, and 
effecting a relative movement 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 
effecting a distinct relative straight line 
Innovement to cause said work and a tool to 
approach each other at a rate of speedin pre 
determined ratio to the speed of rotation of 

2 

said work, and effecting a relative separat 
ing movement between said work and tool 
without relaxation of the established tor sion preparatory to recutting. 

Signed by us this eighth day of May, 1916. 
CHARLES H. SCHURR. 
ERNEST J. LEES. 
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