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UNITED STATES PATENT OFFICE.

CABL GABRIALSON, OF SYRACUSE, NEW YORE, ASSTGNOR TO GABRITLSON MANUFAG.
TURING CORPORATION, OF SYRACUSE, NEW YORK, A CORPORATION OF NEW YORE.

MILLING-MACHINE.

1,369,416,

Application filed November 23, 1917, Serial No. 203,609. Renewed May 13,

To all whom it may concern.:

~ De it known that I, Carr Gasrizrson, a
citizen of the United States, residing at
Syraeuse, in the county of Onondaga and
State of New York, have invented certain

new and useful Improvements in Milling--

Machines, of which the following is & speci-

fication, - . .

. This invention relates to improvements in
milling' machines and the like, and has for
its object to provide a novel and more sim-
ple and powerful drive:mechanism for the

operative parts-of milling machines gener-

ally. A further object is.to provide novel
and simple means for adjusting the spindle,
which supports: and operates the cutters,
longitudinally and vertically- relatively to
the wrork-supporting table. ~ :

The present invention relates particularly
o what is known as manufacturing or plain
milling machines, as distinguished from the
common: universal millers, and wherein the
werks te he performed by ‘the machines
ustally comprises the -mi
stock parts which enter-into the structures
o varions produ The majority. of the
“plain” milling niachines now in use are
tou expensive for the grdinary manufactur-

Arg work, principally. because they - com-
complicated table adjusting and.

e
L824

mechoaniems. Furthermore, the said

Luitsl

prise

adjusting merhanisms of the older machines

less faulty and unreliable, thereby contribut-
ing to many inaccuracies:-which must be
afterward corrected. - A particular objec-
tion to these older machines has been found

to arise from the fact that the principal ad-

nilling of ‘similar-or

e been found by applicant to be mere or

justing ‘and locking menns, as a rule, have

been located near, or have been associated
with the work-supporting tables, which are
usually adjustable longitudinally, vertically,
as well as transversely, while the spindles, as

a rule, are non-adjustable, and owing to the
location and arrangement of such adjusting

mechanisms, the work-supporting tables are
subject to more or less lost-motion or loose-
ness, which frequently allows them to yield,
spring or chatter under the heavy pressure
necessarily exerted by the cutters upon the
metal articles operated upon while doing
their work. , S C

It is 2 particular object of my invention
to provide a novel and strong support for
the cutter-supporting spindle, and to utilize

“work-supportinig table, which is limited to

work table 5 and is fitted -with a cap 6. -

Specification of Letters Patent. Patented Feb ‘22, 1921 |

1920. Serial No. 381,218,

the said support for the: prineipal adjusting
element, for providing all adjustments of the
cutters relatively to the work upon the tabie.

A further particular object is to provide a

60
the longitudinal adjustment, the said table -
being preferably operatively supported upon
2 substantial ‘stationary. bed  or support,
fmqmng a part of the bodv of the machine.
A further particular object is to apply im-
proved .and powerful locking means to the
new spindle support, the said adjusting and
locking mieans being entirely - disassociated -

with-the work-table. And a-further object

is to generally improve and simplify. the
construction and operation; ag well as ta #o-
duce the cost oF milling machinas ot the
class. L e ede
I attain these -objects by the means set
forth in the detailed description which fol- 7
Jows, and as illustrated by the accompany-.
me drawings, in which— T
Figure 1-is « side clevation, with paits-
broken away, of the complete milling ma-
Fig. 2 is an end elevation of the.

70

o

chine: 80
same. . Fig. 8.is-a horizontal section; taken

on line 3-—38 of Fig. 1. Fig. 4 is an enlarged
vertical section, taken on line 4—4 of Figs.

1 and 8; showing the main drivi r mecha-
nism for the spindle. . Fig. 5
vertical section. on line 5—— Vig. 1,
ing the mechanism for adj ing the spindle
horizontally. Fig. 6 is an enlarged view ot~
the worm and gear parts shown in Fig, 5.
Fig. 7 is an enlarged section, on line 77 of
Figs. 1 and 8; showing ‘the méchanism for
adjusting the spindle vertically; also show-
ing the novel and powerful means for lock-
ing the spindle in the adjusted positions. -
Figs. 8 is a detail of the worm . shown iIn

-~ Fig. 7

In the drawing, 2 represents:the body of
the milling machine, which is preferably of
the plain or manufacturing type, having
near its upper end a laterally extending bed
or ledge, 4, upon which is movably disposed
the .usual work-supporting table.". The top
face of the bed 4 and the underside of the
table 5 are provided with the usual dove-
tail structure, as best .seen at 5* in Fig. 1.
The table 5 is preferably only movable lon-
gitudinally, by a feeding mechanism which

100
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- will be described later-on. .The body 2 is

preferably hollow and - extends above-the
110
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B n’mchanism[

2

7 represents the spindle which supports

“and operates the rotary cutters, as 8. The

spindle 7 preferably extends horizontally
through the extended top 2 of the body,
thence across the table 5 and its adjacent
end is journaled in an eccentric bearing 9,

‘which is movably supported in an upwardly

extending arm 10, which may be integral
with the bed 4, as sho“n in Figs. 1,2 and 3.
The opp051te end of the spindle has an en-
larged diameter, preferably increased by a
sleeve 77, and 1s journaled in oppositely ar-
ranged spaced cone bearings 11 and 117, the
lattor being suitably threaded into the op-

posite ends of a relatively heavy sleeve or

cylindrical support 12, which ‘13 movably
supported for rotary and longitudinal ad-
justment in a suitable horizontal opening or
bore 138 in the body 2" The spindle 7 is
held from endwise movement in the sleeve
12 by nuts 14—I14’, in the usual manner.
It will be seen by reference to Figs. 2, 3, 4
and 7 that the spindle 7 is dlsposed eccen-
trically in the sleeve 12, corresponding to
the positioning of said parf in the bearing 9.
The sleeve 12 has two diameters, and the
opening 13 in the body 2’ is arranged the
same. The sleeve 12 also has a transverse
cot-out or notch 127 intermediate its ends, as
best seen in Fig. 8. The said cut-out ex-
tends circumtferentially from the top of the
sleeve to a point below the longitudinal cen-

ter, and within this cut-out is disposed =

spur-gear 15, which is rigid on the Smnd[o

7 (see Figs. 3 and 4) by means of a key 15’
The d1 ive for the spindle consists .of the

following novel and powerful mechanism :

17 represents a shaft, which is suitably jour- -

naled at 17”7 in the body 27, parallel to and
preferably in the same plane as the table 5.
One end of shaft 17 is fitted with a pulley
18, which may be driven by a belt 18". The

opposite end of said shaft is fitted with o
spur-gear: 19 for driving the table-feeding
7 Intermediate its ends shaft 17
supports a- worm 20, which meshes with
and drives a worm-gear 21, the latter being

suitably positioned 1n a hollow or cavity 93
of the boav 9’ extending upwardly from the

vorm 20, The gear or - member 21 i pref-
oy )bly supported -at its cpposite sides by

.. ball-bearings 23, which in turn are support-

foul
T

60°

spur-gear -

ed by the body 9! (see Fig. 3). The gear or
member 21-is preferably a ring, and its in-

- ner circumference is -provided with teeth

21’; which mesh with and drive the spur-
genr 15 carried by the spindle 7 (see Figs.
3 and 4)
ably enc ircles the sleeve 12 and is concen-
tric to said sleeve. - By the provision of the

worm 20 and the gears 21 and 15. T am able .

to greatly increase the power of the spindla
drive, by the employment of but a few sim-
ple-and’ compactly arranged parts. The
15 is ‘preferably considerably

The annular member. 21 prefeu

1,369,416

‘smaller in diameter than the internal gear

21, which permits the spindle 7 and the
gear 15 to be disposed eccentrically within
the gear 21. This construction and arrange-
ment enables me to provide in a novel way
for the adjustment of the spindle 7 and the
cutters 8 vertically, toward and away. from
the table 5, for compensating for  the
gradual wearing away of the cutters by fre-
quent grinding or sharpening of the same.
The said construction also permlts the cut-
ters to be adjusted readily, quickly and ac-
curately for increasing and decreasing the
depth of the cuts upon certain kinds of
work (see range of adjustment of spindle
shown by full and dotted lines in Fig. 7).

The adjustment -of the spindle vertically,
as described, is accomplished in the follow-
ing manner:
larged end of the. cyhndrlcal sleeve 12 is
journaled in the body 27, and upon its outer
top surface is provided a series of teeth 24,
which are engaged by a worm 25, the latter
being rigid on a shaft 26, which i is partially
1ournw1ed m a statlonary sleeve 27 and par-
tially in the body 2’. The outer or right
end of the shaft 26 is fitted with a h‘md—
wheel 28 having a handle 28, by which. the
shaft 26 and the worm 25 are rotated, for
raising and lowering the spindle 7 relatlvely
to the table 5, to the extent shown by full
and dotted lines or circles in Tig. ™7, in
which the: full lines show the O’rethes* ad-
1wtment downwardly, while the dotted
s show the mean, as well as the greatest,
adjustment of the spindle upwardly, it be-
ing understood that the arc throuorh which
the s pindle is adjustable is copcentnc with
the centex of the annular member 12 so that
in any position of adjustinent-the spur gear
15 will remain in complete mesh with the
gear teeth on the inner circumference of
said ‘member 12. ‘Tt will be seen that the
bearing 9 must rotate correspondingly to
the sleeve 12 during the vertical ftd]ustment
of the spindle and cutter.

In carrying out many of the milling ‘op-
erations on machines of the character shown-
and described, it iz necessary to hequently
adjust nc cutter 8 horizontally v, for increas-
ing or iruing up the cuts, or for the pur-
pose of ceutmo the cutters for doing ‘exact
work after the article to be operated upon
has been secured to thestable 5. The hori-
zontal acjustment of the cutter and spindie is
ac“omuhshed by the following means:
f(\rimo to Higs. 5 and 6, the top surface-
of the smuller portion of the sleeve 12 is
provided with = cirecumferential mutilated
threads 33, which are engaged by a spL-
gear 34, the latter bﬂino rigid on a shaft 35,
the greater portion of which is journaled in
a sleeve 36 rigid in a switable bore or open-
ing 36 of 1 the body 2/, and preferably. dis-
posed pamllel to the parts 26 and 27.

Referring ‘to Fig. 7, the en-
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outer end of the shaft 85 is fitted with a
hand-wheel 37, having a handle 87", by
which said shaft and gear 34 are manipu-
lated. The turning of shaft 35 and gear 34

- in opposite directions moves the main sleeve

12 and also the spindle horizontally corre-
spondingly, for adjusting the cutter rela-
tively to the table 5, as shown by the full
and dotted lines in Fig. 1. For this pur-

pose the gear 15 is broader than the internal

gear 217, as shown. '

- In order to insure perfect and accurate
work by the cutters 8. it is necessary to
rigidly held the spindle in either position
to which it may be adjusted, and for this
purpese, I provide a lock which comprises a
sieeve 29, which is movable longitudinally in
a bore or hole 297 in the body 2". - A bolt 30
passes loosely through the slesve 29, the
outer end of the bolt having a head by which
it may be manipulated, while the opposite
end is threaded -at 31 and screws into a
threaded sccket 217, The turning of the
bolt 30 in one direction forces the sleeve

29 inwardly so that a flat or wedge-like por-.

tion 29”7 frictionally engages the periphery
of the main sleeve 12, at the greatest dis-
tance from its axis and firmly holds the
latter from movement in any direction. ‘A
second similar locking device for sleeve 12

fea s

e

[~

g. 1. The turning of the bolts 80 in the

o
=N Y ’ .
posite  direction releases - the locking

IS

n

i

opposity ction

sleaves by the expansion of springs 52.

"~ Fig. 81s a view of the worm 25 shown in
Fig. 7. As this worm is constantly in en-
gagement with the teeth 24.in order to per-
mit the sleeve 12 to be shifted endwise, the
worm 25 is digposed at an angle relatively
to the said teeth, as indicated by the broken
lines A-—B in Fig. 8, inv. which the line A
indicates the right line across the threads
24, while the line B indicates the amount of
skew or angularity of the worm required to

‘allow the sleeve 12 to be moved endwise, as

described. ) L
The automatic feeding mechanism for the
table 5 consists of a rack 40 disposed on the

bottom-side of the table, which is engaged-

by a pinicn 41 mounted upon the upper end
of & shaft 42, which is journaled in bushings
43 and 43" (cee Fig. 1). 44 represents a worm
journaled on the bushing 43 having a hub
44/, the upper side of which is provided
with clutch teeth 45, 46 represents a collar

or sleeve which is keysd to and therefore

movable with shaft 42 above and concentric
to the hub 44/, the said collar having clutch
teeth 45, The collar 46 is slidable on shaft
42 and is normally held out of engagement
with the hub 44" by a spring 47, the latter

_ being interposed between the collar and said

hub. 48 represents a worm for driving the
gear 44 and is mounted on a shaft 49, the .

said shaft also supporting a worm-gear 50
= t=] ?

~tha
‘scribed. - The lever 57 is held in the opera-
‘tive position by a bell-crank latch 58. " The

not shown in detail) is indicated by 30* in’

8

which is driven by a worm 51 carried by a
shatt 52. Shaft 52 supports a spur-gear 53,
which is driven through intermediate gears
54 and 55 by the gear 19 carried by the shatt
17. 756 represents a crank-shaft, one end of
which connects with the collar 46, the onter
end. of said shaft being fitted with a lever 57
(see Fig. 2). The setting of the lever 57
im the horikontal position, as shown, moves
the collar 46 downwardly and engages the
cluteh teeth 45—457, and permits the feed-
ing of the table 5, through the working of
several worms and- gears above de-

release of the latch 58 allows the spring 47
to separate the collar 46 from the hub 44’
for stopping the feeding of the table 5.

~In case it is desired to feed the table 5
by hand, the clutch 45--45" is first released,
as described, after which the operator ma-
nipulates a hand-wvheel - 59 mounted on a
shaft 60, to the intier end of which is ftted a
bevel-gear 61, which meshes with a similar

gear 62 carried by the lower end of shaft

42. The turning of the wheel 59 in opposite
directions reciprocates the table 5 the same
as the automatic feeding mechanism re-
ferred to.© = - S ’

The. foregoing describes my invention.

“What I claim, js—

1. The combination with a work-table and
a frame, of‘a cylindrical sleeve rotatably
and slidably supported in said frame, a cut-
ter spindle journaled in'said sleeve, an an-
nular gear surrounding -.said -sleeve con-

~ stantly in mesh with ‘a pinion carried by

said spindle adapted to drive said spindle
independently of said sleeve, a worm en-
gaging mutilated teeth on said sleeve for
rotating said sleeve for adjusting said spin-
dle vertieally relatively to.said table, and
means for locking said sleeve in the adjust-
ed positions. R ’

2. In a milling machine, a cutter spindle,
a longitudinally and vertically movable sup-

port in which said spindle is journaled ec- -

centrically, said support having mutilated
circumferential threads and a series of lon-
gitudinal teeth, a worm engaging said teeth
for partially rotating said support a gear
engaging said threads for adjusting said
support longitudinally, a:pinion carried by
sald spindle, an annular gear -surrounding

~said support and said spindle having inter-
‘nal teeth engaging and driving said pinion,

70

75

80

90

100

108

110

115

120

and a worm for driving said annular gear.:
3. A milling machine including a.work-

table, a cutter-spindle, a rotatable-recipro-
catable support for said spindle, an annular
driving member encircling said support and

said spindle having worm-gear teeth formed

in its periphery, its inner surface compris-
Ing an internal gear, a pinion rigid on said
spindle disposed eccentrically in said mem-

125
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bgr and said support and meshing and
driven by said internal gear, means for mov-
ixrlg said spindle toward and away from said
table without disturbing said spindle driv-
ing mechanism, and independent means for
moving said support and said spindle longi-
tudinally without unmeshing said pinion

and said internal gear.

4. The combination with a frame and a
work-table, of a cylindrical sleeve journaled
horizontally in said frame above said table,
a_cutter-spindle journaled eccentrically in
said- sleeve, a bolt and wedge for locking
said sleeve against rotation, a pinion rigid
on said spindle, an annular driving member
surrounding said sleeve and engaging and
driving said pinion, and an eccentric bear-

‘ing supporting the free end of said-spindle.

5. In a milling machine, the combination
with the spindle and a pinion carried by
said spindle, of an annular member having
internal teeth meshing and driving said pin-
ion, said member arranged eccentrically to
the axis of said spindle and pinion for per-
mitting the adjustment of the spindle and
pinion, and a worm engaging the periphery
of said member for driving said parts.

6. In a milling machine, the combination
with a table and a cutter carrying spindle,
of a cylindrical support in which said spin-
dle is eccentrically journaled, said support
having a series of teeth on its exterior sur-
face extending longitudinally thereof, means
comprising a worm engaging said teeth for
rotating said support to raise and lower the
spindle, means for driving said spindle and
means independent of said driving means

“for moving said support endwise.

7. In a milling machine, the combination
with a table and a cutter carrying spindle,
of means for raising and lowering said spin-
dle, a pinion rigid on said spindle, an an-

1,369,416

nular driving member surrounding said
spindle, said spindle being arranged eccen-
trically in said member, the inner circumfer-
ence of said driving member having teeth

meshing with and driving said pinion, the.

outer circumference of said member com-
prising a worm gear, a worm meshing with
and driving said member and means for
driving said worm.

8. In a milling machine, the combination

with a table and a cutter carrying spindle,

a pinion rigid on said spindle, an annular
driving member surrounding said spindle,
said spindle being arranged eccentrically in
said member, the inner circumference of said
driving member having teeth meshing with
and driving said pinion, the outer circum-
ference of said member comprising a worm
gear, a worm meshing with and driving
said member, means for driving said worm,
and means for bodily moving said spindle
in an arc corresponding to the inner circum-
ference of said annular member whereby
said spindle is moved toward and from said
table. - .. . : A

9. In a milling machine, a spindle sup-
porting a cutter above a work-table, a cylin-
drical support in which said spindle is jour-

naled. eccentrically, an annular driving

member surrounding said spindle having in-
ternal teeth, the periphery of said member
having worm-teeth, a pinion carried by said
spindle meshing and driven by said internal
teeth, a worm engaging and. driving said

45

50

55

60

65

70

75

member, means for.rotating said support for -

adjusting said spindle vertically relatively
to said table, and means for reciprocating
said spindle for adjusting- the.cutter hori-
zontally relatively to the table. .

In testimony whereof I affix iny signature.

'CARL GABRIELSON.

80



