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%3 Claimas,

This invention relates to machine tools of the
general type adapted bo perform milling, cutting,
boring, grinding and like machining operations,
by advancing an appropriate powered tool with
respect to the work, as well as by feading the
work relative to the tool, and particularly con-
cerns machine tools of the horizontal miling
maching type nvelving s table that is mounted
for selectively feeding the work in any of three
different paths of movement with respect o the
ppright celumn or tool supporting frame stand-
ard of the machine,

By way of explaining the objectz of the in-
vention, 1t may be mentioned that the conven-
tional milling machine iz composed of an up-
right frame standard forwardly of which the
work support table 1z movably positioned. For
fepding the work, the work table I8 adjustably
giidable up and down, backward and Iorward,
and from side to sde of the standard. Mounted
on the stendard at a higher level than the work
table is wsually & horlzontally extending over-
arm. Thers may be supported on such overarm
and abave o adjscenmt the work table, a self-
pownred work machining unit Including & tool
gpindle and the mobor by which it iz powered.

Heretofore in machine toals of this character
various provisions have been made for bodily
holding and adjuosting such work machining unit,
but all such former provizlons have so restricted
the possibde statbons to which the unit may be
moved, and have so restricted the directiobs in
which the ool apindle may be inclined and ad-
vanced to perform itz operstions upon the work

that many frequently desired machining opera- 3

tions have heretofore been impossible, or af besk
have vequired changing the sstop of the work
en its support table, an eperation which greatly
slows up production snd Increases the likelihood
of inascnrsey in the fnished work.

An object of this invention ia to provide means
far z0 sdiustably supporting and positlondsg the
work machining onit that itz tool spindle may
pperabe on extreme end portions of & long plece
ol work when the work suppoert table iz posi-
tiomed centrally of itz range of lengthwise horl-
gontal feeding travel from side to side of the
gtandrrd. This makes it unnesessary to move
a long heavy piece of work to & position of um-
balanoe wherein most of its weight falls on one
glde of the means of support for the work table
as has heretofore besn necessary for the purposs
of bringing one end of the work to a position
mearly in front of the maching standerd to en-
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able it to be reachad by the Eool of the adjust-
able machining undt.
Another ohiest of the invention is to provide

mmchining unit that iz tool spindle may be held
and guided for axial movement toward the work
at any deatred angular nclination in any of the
above mentioned positions thus giving to the
mpchining wnit a universal abllity to perform iis
cuttlng or obher operatioms free fTom many re-
girietions and Imitations that have herstofore
handicapped users of this type of machine tool,
and slowed down the possible rate of produetion,

A further object of the invention is to meunt
a =:lf powered work mashining unlt upen the
overarm of 8 machine tool of the miling ma-
chine type by means of improved forms and ar-
rangements of articulated snpport structure sec-
tions and foints connesting the game.

A further object of the invention is to provide
improved mechanism for rotatively shifling an
overarm ot the like about its own axls to 8 meas-
urablp degree and then effectively holding and
supporting it in the position to which b has baen
shifted, while leaving the overarin free to be
shifted lompitadinally alss with respeet to the
machinge standard or with respect to & turret
hend mounted to swivel thersomn,

A still further object is to provide lmproved
construction [or rotatively mounting a torret
head on the top of A machine standard and hold-
ing it in its adjusted positions,

The foregaing and other purposes of thess im-
provements will be understood in greater debadl
from the Iollowing deseription of a preferred and
ilustrative embodiment of the invention, in
which description reference is had to the accom-
panying drawlngs, wherein:

Plgs. 1, 2 and 3, respectively, are a4 plan view,
view and & side view of 4 complete ma-

a frogoentary view taken in section
i—4 in Fig. 1 looking In the dires-

view on the same scale as Fig. 6
on the plane 1—7 in Fig. 6.
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aceuratsly ‘be measured and made known by & periphery marked with graduations 88 and st
series of graduations B4 marked on the outside this same end the yoke member terminates in &
surisce of one of the ead walls 31 and about the fat face from which centrally projects the clr=
overarm, ‘The latber oAy have an index lne o pular bearing boss 84 around which is cut In the
register with sald gradustions, extending i de- [ rmmhrmamhrm“nfT-mad
gired, the entire length of the arm, or the key- pross section constraining the slidable heads
way 51 itself, may serve this purpose. In every tastening bolts 8§ whose shanks extend respec-
rotative position of the overarm 3, this arm s tively through & nimber of Iogs such as 87 formed
fres to be shifted lengthwise of the turret head in the housing structure 88 of the self-powered
hmdﬂ:ﬂmmmmwhuh.ﬂm 10 machining unit, Nuts #8 serve to hold the hous-

. af aplined ends 5% on the ing structare B8 clamped against the right end
shaft 43 are adapted to recelve the hand whesl of yoke member 76 and this heusing structurs 5
5§ for manually adjusting the rotative pesition provided with a circular recess recelving and ro-
of the overarm M, Hand wheel 8§ Is thus usable tatively Atting the bearing boss B of the yoke
for rotating the overarm and thereby swinging 15 member s that when mats 88 are loosened the
the axiz of the high speed rotary cotter §1, hera- entire work machining unit may be swivelsd
inafter referred to, while the Iatter i machining throngh 950 degress movement relative to yoke
itz work., In Plga. 18 and 19, rotating the over- member T8, the degree of its adjusiment belng

arm 3 by means of handwhee] §§ will cause cut-
ter Bl to penerate an arcusts groove

The wark machining unit, which moar be sup-
mm:mmmﬂmﬂuh
the present lmprovements, may be of any da-
sired type involving & spindle 88 for holding amy

suitable machining tool 81 such as & drill, milling 26

cutter, grinding wheel, or the like. Spindle 80 is
powered for rotation by any sultable means as

speed pitlleys 83 and §4 and by & powar
sion belt 65, To comprise &

movable _as such from the arfleulated
structure by which ik is carried, the movabls
parts of this machining unit may be carried by
g comenen frame structure §6 & portion of which

provides slide bearings 87 for & tool feeding sleeve 35

E8 eooperative with the adfustabls stop B8 (Fig.
), which slesve carries antl-friction bearings
inot showt) i which the tool spindle 60 1s jour-
naled and through the medinom of which the tool

may be thrist axtally into cotting rela- 40

tion to the work In unison with cormesponding
axigl travel of sleeve E by manial préssure of
the tool fesding hamdle 84 which rotates the spur
gear 10 enmeshed with rack teeth 71 on the tool

tool axially against
by the hand wheel
12 throogh dlzconnectable worm and worm wheel
drive of the shaft which carries gear &8, but as

this part of the mechanism constitutes only B9

meats for fesding the tool u=ahle in addition
ta the fesding handle §, it need not here be de-
goribed in further detail.

Pig. 5 shows s preferred construction of swiv-
eled and hinged joints by which the yoke mem-
ber 18 of the articmated supporting strwsture for
the work machining unit is attached respectively
thereto and to the overarm 34, The OVETEIN MAY
eomprise either a aolld part of & hollow casting,
its end portion in Fig. 5 appearing as of hollaw
construction and presenting spaced longitudinel
walls each heving a flat exterfor sutfsce contaok-
ing with ome of the inner flat surfaces of the
fork fanges T8 and 80 of the yoke member TE.

The unthreaded shank portion of & hinge bolt &5

gl snugly and rotatively Ats the algned holes in
flange 78 and In wall 17 of the overamm. The
partion of this same bolt passes through & clear-
ance hols im wall T8 af the overarm and has
thrended engagement with the flange 80 or with
an iméernally threaded bushing 8@ fooedly em-
bedded in sald Aange B0 and preferably of ma-
terial harder than thet of the overarm.

voke member T8 has lis extreme right mar-

unit, re- 3%
wupport

finely contralled, or 45

to be fully capable of tightsning the joint be=
tween overarm M and yoke member T8 suffi-
clently to hold the latter in immovable relation
to the overarm while the tool i 15 machining
the work, thers may be provided, if desired, ad=
ditional means to lock the yole member againgt
the setiing

more
and hae graduations T4 marked on the curved
edge of yoke fange T9 and/or of flange BO co-
operative with an index mark on the overarm
surface [or measuring and making known the
numbet of degress of angular iBelination of the
yvoks relative to the overanm.
Observation of Fige, 1 and 3 will make ¢lear
that the second section T8 of the artleulated sup-

3 and to the machining onit &8 ih a manner
enabling the axis of tool BI to be maintained
selectively parallel to the axls of overarm 38,

otal mxis of the swivel joint at 84 1= contained in
i plane perpendicular to the axis of tool 61 and
i5 also contained In a (possibly different) plane
perpendicular to the axis of hinge bolt 81, More
gpecifically said axiz of the swivel joint 84 is
shown Lo be perpendicular to sald axis of todl
6l and also perpendicular to sald axis of hinge
batt B1. The drawings further show that the axis
:ihLﬂ:EbﬂltIl intersects the mxis of overarm
Referring now to Figs, 11 to 20, nche=ive, an
example of an elongated plece of work W to be
machined at different extremities thereof, and at
various angles, ls repressnted in Plgs. 11 and 12
and in this plece of work has been drillsd fwalva
holes (80 ta @11, inclusive, of which holes 108
to 109, Inclusive, may be drilled by the machin=-
ing unit when in represented,

supported in positions
ginal end formed with an exterior eylindrieal 75 respectively, In Figs. 13 to 16, inclusive, while



turbance in every pogition to which it may be
adjusted. Por simplicity of lustration, Plgs. 11
to 20, nclusive, represent boring or drilling oper-
ntions tut it will be understood that the sturdi-
ness of the machining onit and its artleunlated
support structure s such that any kind of milling
eutier, grinding wheel, or other ¥nd of machin-
ing tool, may be employed in place of toal §i and
fat or curved surfaces thereby machined In the

mmmmmummmnﬂmmumaﬁ.nmﬂdm

pr=aible to the illlustrated tool &I,

As the sdvantages of this invenlion may be
embodied in parts and arrangements differing in
detail from those herein Qlustrated for teaching
the principles of (he improvements, the aecom-
pan¥ing clalms are Mtended to define and eover
ullauh&ltut:uandﬂulﬂlmhthﬂwmﬂﬂmnr-
gésted to peraons skilled in this art by the entire
disclosure hersof and are not &0 be limited be-
yond the widest scope and meaning atiributable
Lo thedr terma.

I claim:

L In a machine tool of the type Including &
frame standard and a work holding table mov-
ably joined to said standard in & manner to feed
wark in at least one predetermined path of move=
ment relative theretn, the combination with said
standard and table, of a =21 powered work ma-
chining unit including a driven tool holder ro-
tatable upon e work machining axiz and adapted
to be variously stationed in relation to sald path
of work feeding movement, bearing structurs sup-
ported by sald frame standard, and an artiens
lated strucfure for supporting sald machining
unit &t various stations for operating on the work
maleding at least two support sections, the first
of said sections comprising an elongated rigld
member journaled in spid bearing strycture in &
manner to be slidable lengthwise as well az ro-
tatable about its longitudinal axis relative there-
to, and the second of sald sections belng coupled
adjustably both to sald first ssction and to sald
machining unit In & manner enabling sald work
machining axis of said tool holder to be maln-
tained selectively in parallel or obligoe relatbon-
ships to sald longltodinal axis of said rigld mem-
ber while operating upon the work.

2 In a machine tool of the type inchuding &
frame standard and a work holding table mov-

rbly joined to sald standard in & manner to fesd T8 Bald sections being

40
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In & manner to be sHdable lengthwise a5 well as
rotatable about its longltudinal mxis relstive
thereto, the ssoond of sald sections being hingod
hmmnmmm:m“mﬂm;md
mdmmtuhemmumw:ﬂ:mﬂn

© aid first section about o hings axis perpendicular

to said Iongitoding] wxis of sadd first section, and

tool of the type Including &
frame standard and & work holding takle mov-
ably Joined to said standard in o manner to faed
mtlnn]uumpmmmhmumdmm@-
ment relative thereto, the combination with said
standard and table, of a self powersd work ma-
chining unit including g driven tool holder and
adapted to be variously stationed in relation to
sald path of work feeding mivement, besring
structure supported by said frame standard, nnd
an articulated structure for supparting said ma-
chining unit in various stations for operating on
the work including at least two Suppart sections,
the fAirst of sald sectlons Including an elongated
cylindrical arm journalsd in sajd bearing strg--
tur-lnumnnermheuh.n;mﬂlhiauwm
B3 rotatable relative thereto, and the second of
coupled adjustably to said
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in at lemst one path of movement relatbve thereto,
the sombination with sald standard and table
of & self-powered work machining undé inclding
& driven ool holder and adapted to be variously
statiored in relation to sabd path of work feeding
movement, an articulated structure for supporting
said machining unit in variois stations for aper-
ating on the work including at least two support
sections, the frst of sald sections comprising a

standard in rotatably adiostable relation therato

10

and in & mannet to reach from sald standard to 20

either extreme cnd of the used length of said
work holding tabls when s&id used length of said
table extends equael distances in opposite Iateral
directions relative to said frame standapd, and

the second of sald sectbons being coupled adjust- 23

sbly both to the sald first section and to said
machining unit,

& In & machine tool of the type including a
frame standard and & work holding table mov-
ably joined to sald stapdard in a manner to feed
work in ot least one path of movement relative
thereto, the combination with said standard amnd
table of & self-powered work machining unit in=
cluding a driven tool holder adapted to be vari-
pusly stationed in relationm to zald path of work
feeding movement, an artlculated structure for
supporting sald machining unlt in varioes sta-
tions for operating on the work meluding at least
two suppart sections, the firsk of sald sectbons
comprising & longitudinally slidable arm mount-
ed on sabd frame standerd both in rotatable and
swingable relation therets thersby to reach from
gald ptandard to either extreme end of sadd
work holding table when the length of sald Eakle
extends egual distances In opposita lateral diree-
tionzs relative to said freme standard, and the

second of sald sectlons being coupled adjustably
both to the sald Acst sectbon and to sald machin-
ing umnit.

T. In a machine toal incloding a frame stand-
ard, & tirret head mountsd o =ald standard, an
overarm Journaled Inm and projecting from said
turret hepd, 8 worm wheel glidably splined to
said overarm, and a worm member joornaled in
gaid turret head in position to mesh with said
worin whesl.

8, In & machine tosl of the type including a
frame giandard and a work holding tabls mov-
ably joined to said standard in a manner to Teed
work in &t least one path of movement relative
therets, the combination with sald standard amd
table of & self-powered work machining unit in-
chuding & driven tool holder and adapled to be
variously statiomed im relation to spid path of
work fesding movement, a turret head moonbed
on the top of =aid frame standard in 3 manner to
swivel relative thereto about & vertical axis, and

holding tabls, a support section eou-
adjustably both to said elongated arm and

48 to said path of work feeding

5

gald turret head constructed and asrranged to
tarn sald support arm upon its own longitudinsl
to different rotative positions while permit-
arm both to be longitudinally adjusbed
to e swung about in & meanner bo ex-
various directions relative to sald frame
gtandard in each of =aid difersnt rotative posi-
tinna.

B, In & machine tool of the type including &

structed and arranged to awivel about a verfical
axtz relative thereto, and an artieulated strae-
ture for supporting said machining unit in vari-
ous statlons fer operating on the work including
at least two support secilons, the first of sald
sections comprising an elongated arm journaled
in said bearing structare in a manner to be axially
slidable s well a8 rotatable relative thereto and
the second of sald sectishe being coupled ad-
justably both to the said first seglion and Lo sakd
machining unit, together with gearing corried
by -sald bearing structure constructed and ar-
mnged to tprp sald support arm upin s own
longitudinal axis to different rotatlve positions
whils permitting said arm to be longitudinally
pdjusted and swung to extend in voripus diree-
tions relative to sid {rame standard in each of
sald positions.

10, In & machine tool of the fype inclading -a
frame standard and a work holding table mov-
ably joined to sald standard in & manner to feed
work inc-at least one predetarmined path of
movement relative thereto, the combination with
said standard and table, of & self powered work
machining unit ineluding & driven toal holder
and adapted to be variously stabioned in relation

movement, bearing
stroctore supporbed by sabd frame standard con-
stracted sand arranged to swivel aboit & vertbcal
axis relative thereto, and an aribculated stnae-
ture for supporting =sxid wnst in varl-

Bl ous stations for operating on the work including

at least bwo support ssotions, the Arst of sald sec-
tiona comprizing mn elongabed righd arm jour-
naled in sakd bearing strocture in & manner to
be slidable ax well as rotatable ralative

axially
ES thereto and the second of snid sections belng

conpled adjustably both to the sakd fitst section
and to said machining unit, together with &
worm wheel slidably mounted on sald arm B
fixedd rofative relation thereto, and & worm in
mesh with said wheel rotatably carried by sald
bearing stracture.

11, In & machine tool of the type including a
frame standard and & work holding table mov-
ably joined to sald standard in 2 manmer to feed
work in at least one predetermined path of move-
ment reletive theredo, the combination with said
standard and table, of & self powered work ma-
chining nnit incleding a driven tool bolder and
adapted to be variously stationed o relafion to
zald path of work feeding movement, bearing
structare supported by sald frame standerd, and
an articulated stroctiare for supporting said ma-
chining unit in various statlons for operating on
the work including at least bwo support scctions,

to sald machining unit, and gearing carried by 79 the first of said sections comprising an elongated



ment relative therets, the combination with said
standard and table, of 5 s&f powored Work Hise
chining unit ineluding o driven tool bolder and
adapled to be varlously stationed in relation to
said path of work feeding bearing
structure supported by said frame standard, and
&n articalated strusture for supporting sabd ma-
chining unit in various stations for operating
oo the work including ab least two support sec-
tions, the first of sald sections comprising an
elongated rigid arm journaled in said bearing
sbructure in m manner to be axially slidable as
well as rotalable relatlve thereto and the second
of sald gections being coupled adjustably both
to the sald Nrst section and to said machining
unit, together with & worm wheel operatively
contected to sakd art, and & worm 1o mesh with

fure in crosswise relation thereto, and & detach-
able cap member Atting sald cutount In the head
structure thereby o cover and render accesaible
the portion of said overarm oecupring said cutout,

4. In o machine tool, the combinatisn defined
In claim 13, together with helical gear testh lo-
cated within the said cutout In the head structiars
for rotating the said overarm, and & worm rota-
uru:nppurbﬂdh:uumuunmeubutnm-
tlon to mesh with sadd teeth,

15, In a machine tool, the combination defined
In claim 13, together with & worm wheal rota-
Hrely fixed om faid overarm within the said ogt-
mmmehuduhmtumanﬂammﬁm;
supparted by the sald cap member In posithon to
mesh with zaid worm whesl,

18. In a machine tool, the combination definsd
In clalm 13, together with & worm wheel slidably
splined to the sald overarm within the sald cot-
out portion of the head striucture, and & worm
member rotatively journaled in the =ald eap
member in pesition to mesh with sald worm
wheel,

7. In a machine tool of the type including
frame standard and 8 work holding tabls mov-
ably joined to said standard in & manner to feed
work in at least one predoberminesd path of move-
ment relative thereto, the combination with said
standard and table, of & 221 powered wOrk ma-
-uhh:timumliuﬂmﬂnlldﬂfmmﬂhuldﬂlnﬂ
adapted to be variously stationed in relation to
sald paih of work feeding movement, bearing
structure supported by said frame standard. and
an articulated structure for supporting sald ma-
chining unit in various stations for operating an
Hnwnr:lnnnuim:atluﬂm:mpmtm,
theﬂmﬁnlaaidud[muhﬂumudlnuu
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bearing structure in & manner to be axially sid-
able a8 well a5 rotatable relative thereto, and
the second of sald sections being coupled adjust-
ably to sald machining unlt and Weluding o
torked structure having spaced arms straddiing
and hinged to sald first support section.

18. In & machine tool of the typs incloding &
mmmnturthum;hma mov-
&bly joined to sald standard In g manner o feed
work In st lenst one predetermined path of move-
ment relative thereto, the combination with said
standard and table, of & self powered work ma-

machine tool of the type Incloding p
standard and & work holding table mov-
ably joined to sald standard in & manner to fesd
In ai least one predetermined path of move.

first support section, together with means to san-
mmm:mmm&mmgmwm
sild work machining umit,

2L In a machine tool, the combination with a
standard having niches sunken inwardly
the extarnal surface of ita lateral walls Bk
spaced fram the top surface of the stand.
ard and having ong or more boit holes extending

:

:

r

:
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from said top surface of the standard into coe
ar more of said niches, of a turret head strocture
having & botbom surface seated rotatably on sabd
top surface of safd frame standard and having
an annular groove of T-shaped cross seckion
ppening through said botbom surface in regizter
with =said balt holes.

22 In a machine tool, the combination defined
ir elaim 91 in which the sald turret head sire-
tore has 5 passagewny of T-shaped cross seCblon
porresponding o the sald annular groove and
opening thereinto and extending laterally AwWay
therefrom, thereby to enable the head of & [as-
mumhnlttﬁmﬂthdmwumﬂhﬂmm

i

mwnihmthamhumt-hudatmr:hueium
rdard.

removed from the sald frame sta

7

23, In & machine tool, the combination defined
i elaim %1, I8 which the sald furret head sirac-
ture has & passageway of T-shaped cross section
porrespobding to the sald annular groove and
opening thereinte and cxtending Iakerally away
therefcon, thereby to enable the head of a fas-
tening balt to be withdrawn laterally [romy said
groove when the sad turret head structure is Te-
moved from the sald frame stamdard, together
with an opening large encugh to pass the head
af the holt extending from the sald botbom sur-
face of the turret head structure to said pasage-
way at o point laterally spaced from sald anpular
Eroove,
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