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1o all whom 1t may concern:

Be 1t known that we, Grorce . PORTER
and I'maxxk E. Casre, citizens of the United
States, residing at SVI‘ acuse, 1n the county
of Onondaga : 2nd State of New York, have
invented certain new and useful Improve-
ments in Universal Milling Attachments, of
which the following 1s a s:-,peclﬁmtlon

Our present invention pertaing to uni-
versal 11111]111” attachments adapted for use
in 0011]1111(’[1011 with the 01{1111.;11}7 standard
milling machines now upon the market, the
construction and advantages of which at-
tachment will be hereinafter set forth, ret-
crence being had to the annexed drawings,
whereln:

Figure 1 18 a side elevation of the attach-
ment shown .-.15 applied to a milling ma-
chine; Iig. 2 a horizontal sectional view,
taken on the line 2—2 of IFig. 1; Fig. 3 a
longitudinal vertical sectmnal view of the
device: Fig. 4 a like view, taken on the line
4—4 of Fie. 1; Fig. 5 a similar view, taken
on the line 5—3 of INg. 3; IFig. 6 a detail

“view of the lower poxtlon of the combined

clamping and supporting member which
carries the bearing for the outer end of the
arbor or shaft; I*Lﬂ ¢ a detail perspective
view of a pmtlon of the head; and Ifig. S a
detail view showing a modified form of the
clamping membenr.

The main object of the mvention 1s to
provide a milling attachment which may
be secured to any standard milling machine,
the attachment permitiing the use of small
mills which may be operated at a high speed.

The construction is such that any anule 11
the worlk may be reached and the pfmtmn

of the cutter readily changed and accurately
adjusted. The combined supporting and
clamaping member permits of the attachment
being used on different sizes and makes of
nmchmes and furthermore, the fact that the
tool is belt-driven prev ents brealk: oe of the
Id the tool become c1 amped and.,
by reason of the belt-tightener which 1s eni-
ployed, permits the belt to be adjusted to
the proper tension in accordance with the
size and strength of the tool beine used. In
other words, it provides an fld]ustablo frie-
tion drive.

With these and other advantages i view,
a detailed description of the invention will
be gilven.

Reforrmn to the construction shown in

end with a block 1

meclusive, 1 denotes the
overhanging arm of the usual
machine and 2 the main driving spmdlf; 0‘[
sald machine which, as shown 1 Ifig. 3, is
provided with a 1.:11)(,1(11 socket ‘Iddptbd to
lecewe the tapered end of a driving arbor
3, and to impart motion thereto. Said arbor
ﬁnds its bearings in sleeves 4 and 5 mounted
In a frame or honqmn 0, the outer end of
which passes 1mto a spht boss 7 formed
upon the lower end of a slide 8. The frame,
fu:ha(.,ent to the boss, 1s formed with a collar
9, and the boss 1s pwv]ded with two Dbolts
10 by which 1t may be clamped upon the
h*um, after said frame has been brought
to 1ts desired adjusted position with vot-
erence to the boss. The slide 8 1s mounted
between two downwardly-extending arms 11
and 12 which arve formed 111te01':11 with a
bearing-block 13 which is prov ided with a V
1In 1ts upper face nchpt(,d to bear against
the overhanging arm 1 when the parts are
positioned.

A flexible strap 14, preferably machined
from solid, cold- rolled steel, 15 employed to
secure the beari ing-block 13 to the overhang-
g arm 1. Said str ap, as will best be seen
upon reference to I'ig. 4, is provided at one
14* throu oh which a series
of holes 1s formed, while the opposite end
1s provided with a "threaded stem 15 which
passes between the ears or lugs 16 extending
011twqrdly from the beaunn block. A

asher 15* 1s passed upon the threaded end
and a nut underlying said washer forces the
washer upwardly into a recess formed in
the lugs by the provision of grooves or cut-
away portlons 16*. This construction in-
sures the proper seating of the parts. DBy
the employment of the threaded stem 15 and
the block 14*, with the various openings or
holes formed therein, the bearmge-block 13
may be readily secured to the ovelhanmno
arm 1 of any machine, said arms in pr actice
varying w1th different machines. The con-
struction gives suflicient range to meet the
requirements of all commercial machines
now 1n use.

The depending arms 11 and 12 are pro-
vided with 0pp051te13? disposed slots through
which pass bolts 17 and 18, said bolts lilce-
wise extending through the clide 8. By
tightening the nuts 10 mounted upon the
bolts the slide may be secured in its acdjust-

Fies. 1 to T,
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the supporting frame composed of the arms,
the bearing hlock and the clamping member
or strap 14,

From this 1t will be seen that this device
may be adapted to machines of various sizes

.

in which the center distance between the
overhanging arm and the spindle varies, and

also to machines wherein the sizes of diame-
ters of the overhanging arms vary.

It will be understood that the arbor 3 1s
properly alined with the spindle after which
the supporting frame 1s secured i position,
thus maintaining such alinement and pre-

venting wbmtmn of the parts.

1In I‘lo‘ 8 1s shown a shghtly modified

form of the clamp for securing the support-

Ing frame to the overhanging arm. The

| member 13* corresponds to “the member 13
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in the other construction and its ears are
threaded and designed to receive the thread-
ed ends of bolts 40 which bolts pass through
a voke 46 which overlies the arm. B

tightening up the bolts the parts will be se-
curely clamped to the overhanging arm.
This construction does not, however, pemut
suich a wide range of adjustment 1S may be
had with that shown in the other figures,
which 1s the preferred form. |

The constructions above set forth form
what may be termed an ad]ucahble support-
Ing member.

Secured to the arbor 8 adjacent to the
spindle 1s a bevel-gear 20 which gear 1n
turn meshes with a somewhat smaller oear
21 fixed upon the extended hub 22 of a belt-
pulley 23, the hub finding 1ts bearing upon a
fixed shaft or arm 24 gecured in a lug ov
boss 25 formed as an integral portion of the
frame 6.

A shaft 26, see F1g. 5, finds 1ts bearings
bushings 27 mounted on the frame 6 and a
boss or lateral extension 28 thereoif, said
shaft having secured to its outer end a belt-
pulley 29.  An endiess belt 30 passes around
sald pulley 29, the pulley 23 and beneath an
1dler 31, which latter is mounted upon the
outer end of an arm 32, said arm extending
outwardly from a 5pl1L bushing 33 which
encircles the outer end of the boss or exten-
sion 28 and 1s clamped thereon when brought
to such position that the belt 30 1s given the
desired tension, according to the size of the

tool being employed.

The frame 6 is formed with what may be
termed 2 “ bearing plate or
member” 34, which encircles or surrounds
the shaft 26 and is faced off to receive e the
corresponding face of the head 35 in which
latter the socket for the tool is mounted.
Said head, as will be seen upon reference to
Figs. 3,5 and 7 is pl"owded with an under-
cut —snaped slot 36, adapted to receive the
head% 37 of the bolts 38, two ot which latter
pass through the bearmﬂ plate 34, while the

supporting

043,845

to Fig. 5, passes through the main bodv of
the frame 6. DBy twhtemno the nuts upon
(hese bolts the head will he securely clamped
to the supporting plate, but the arrange-
ment 1s such that when the bolts are loos-
ened the head may be rotatecd with reference
to the supporting-plate so as to secure
clesired ad] ustment of the head, and conse-
quently of the milling tool 39 which 1s
mounted in the tool-socket 40 carried by the
head. Rotary motion 1s impart-ed to the
socket by a bevel-gear 41 which 18 secured
to the socl*et to w hmh motion 1s given by a
sunilar gear 49 secured to the inner end of
the shaft 26. In order that the T-heads 37
of the bolts may pass imto the slot 36,

T -shaped opening 43 (Figs. 3 and T) 1s
formed 1n the wall of the head, which open-
ing connects with the slot 36 -

The head 35, as will be seen upon refer-
ence to Fig. 2, is provided with a series of
Oladunmns from 0 to 90, in opposite direc-
tions from a medial pomt which gradua-
tlons may be read in conjunction Twith n
mark 44 upon the frame 6, or the bearing-
plate 34 thereof. DBy loosemng_ the bolts 38
the head may be adjusted in any position
about the axis of the shaft 26 in a plane paz-
allel to the main driving arbor, 3.

The collar 9, as will be noted upon refer-
ence to Ifigs. 0 and 6, 1s likewise provided
with a series of eraduations from 0 to 90 1n
each direction and said graduations are
aclapted to be read 1 conjunction with a
zero mark (see Iig. 6)  formed upon the
split boss 7.

By loosening the bolts 10 the frame 6

nay be swung about the main driving arbor
5 and the 111111111g tool brought to any post-

tion or relation desired with reference to
sald arbor or to the work. By having these
two adjustments in planes at right angles to
each other, a umiversal adjustment of the
tool
any desired or necessary position and there
clamped, and this without 1n any manner
affecting the driving mechanism which, as
will be noted is carried by the main frame
6, with the exceptlon of the bevel-gear 20,
which is secured to the arbor 3, and with
which the bevel-gear 21 will always mesh.
It will, of course, be understood that

when ‘Jlacme the machine upon the market

the tapered end of the arbor 3 will be
formed to meet any special requirement, or
the taper will be made of a standard size

and the connection between the spindle and

the arbor effected by tavpered bushings,
which are commonly employed in machines
of this character.

It will be noted that with the oeATING as
shown the tool may be driven at o very

high speed, which speed, of course, may be
varied by SllethHtlnﬂ oears or pulleys of

65 upper or thu d bolt, as seen upon reference | different sizes.
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Should the tool become bound or cramp
in the work, it will, as before noted, simply
come to rest and the belt will slip, so that
none of the parts will be subjected to undue
strain and consequently no breakage will
take place.

Havine thus described our invention, what
we clamm 1s:

1. Tn combination with a frame; an arbor
rotatably mounted therein and provided at
one ond with means to connect it to or with
the spindle of a milling machine; an ad-
justable member adapted to be secured to
the overhanging arm of the machine for
supporting the frame aforesaid; 2 tool-
holder carried by the frame; and a driving
mechanism for said tool-holder.

9. Tn combination with a frame; an arbox
rotatably mounted therein and provided at
one end with means to connect it to or with
the spindle of a milling machme; an a1l
justable supporting and clamping member
at the outer end of the frame adapted to be
socnred to the overhanging arm of the mill-
ing machine and to hold said frame i its
adjusted position; a tool-holder supported
and means carried by the
arbor

frame for imparting motion from the
to the tool-holder.

3 In combination with a frame; an arbor
rotatably mounted therein and provided at
one end with means to connect it to or with
the spindle of a milling machine; an adl-
justable supporting member for the frame
adapted to be secured to the overhanging
2 of the machine, said frame being ad-
justable about its axis within the supporting
member; a tool-holder supported by the
frame; and means carried by the frame for
imparting wmotion from the arbor to the
tool-holder.

4. In combination with a frame; an arbor
rotatably mounted theremn and adapted to
be connected to the spindle of a milling ma-
chine:; an extensible supporting member for

one end of the frame: means for clamping:

fhe same to the overhanging arm of the
milling machine; a tool-holder; means for
securing a universal adjustient of the same;
and means for rotating the tool-holder.

5. In combination with a frame; an arbox
rotatably mounted therein and acdapted to
be connected to the spindle of a milling ma-
chine; an adjustable supporting member tor

the onter end of the frame, the frame bemge

adjustable about its axis m sald member;
adjustable means for securing the support-
ing member to the overhanging arm ot the
milling machine; a tool-holder adjustably
mounted on the frame; the plane through
which the adjustment may be made being at
right angles to the axial adjustment of the
frame: and means actuated from the arbot
for rotating the tool-holder.

6. In combination with a frame; an arbor

—

3

rotatably mounted therein and adapted to
be connccted at one end to the spindle of o
milling machine; adjustable means tor sup-
porting the outer end of the frame; a head
adjustably mounted on the frame; a tool-
holder rotatably mounted in said head; and
means for rotating said holder from the
arbor.

7 Tn combination with a frame; an arbor
rotatably mounted therein and adapted to
be connected at one end to the spindle of »
milline machine; a tool supported by the
frame and having a universal adjustment;
and  frictionally-actuated driving mechan-
1511 between the shaft and the tool.

3. Tn combination with a frame; an arbor
rotatably mounted thervein and adapted to
be connected at one end to the spindle of a
milling machine; an extensible supporting
member adjustably secured to the oater end
of the frame; means for securing said mem-
ber to the overhanging arm of the miling
machine:; a countershaft carried by the
frame ; a head adjustably mounted upon the
frame i line with the countershaft; a tool-
holder mounted in the head: gearing mter-
posed between the countershatt and the tool-
holder: and belt-actuated driving mechan-
iem between the arbor and counterzhatt.

9. Tn combination with a frame; an arbon
rotatably mounted therein and adapted to be
connected at one end to the spindle of a mill-
ing machine; a slide provided with a split
bushing in which the frame is held and may
be rotated to secure axial adjustment; means
for clamping the bushing on the frame; a
member adapted to be clamped to the over-
hanging arm of the milling machine; means
for securing said member to the slide; a bear-
ing plate formed upon the frame; a head
adjustably secured upon the plate; a tool-
holder mounted in the head; a countershatt
mounted in the frame; gearing interposed
between one end of said shaft and the tool-
holder: a belt-pulley mounted upon the op-
posite end of the shaft; a second belt pulley
mounted on the frame; gearing actuated by
the arbor for rotating said second pulley; a
belt passing about the pulleys; and a tension
device acting on the belt.

10. In combination with a frame; an arbor
rotatably mounted therein and provided with
means for connecting the same with or to
the spindle of a milling machine; a tool sup-
ported by the frame; driving connections
between said tool and the arbor; a support-
ing member for the outer end of the frame;
and a fexible strap adjustably secured to
the upper portion of the frame and adapted
to embrace the overhanging arm of the mill-
ing machine and to clamp the frame thereto.

11. In combination with a frame; an arbor
rotatably mounted therein and adapted to be
connected at one end to the spindle of a mli-
ing machine; an adjustable supporting mem-
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ber at the outer end of the frame; a flexible
strap provided with a head having a series
ot holes therein and at its opposite end with
a threaded stem; means for connecting the
head to one side of the adjustable support-
Ing member; means for securing the thread-
ed stem to the opposite side of said member,
whereby the strap may be caused to embrace
the overhanging arm of the milling machine
and to clamp the sapporting member there-
to; a tool-holder supported by the frame:

and means for imparting motion to said

tool-holder.

12. In combination with a frame:; an arbor
rotatably mounted therein and adapted to be
connected at one end to the spindle of a mill-
ing machine; a tool-holder carried by the
frame; means for imparting motion to said
teol-holder; an adjustable supporting meme-
ber at the outer end of the frame aclapted to
bear at its upper end against the under face
of the overhanging arm of the milling ma-
chine; a pair of ears extending outwardly
from one side of said member, the under
face of said ears being recessed; a flexible
strap provided with a head at one end, having
a series of openings therein; a bolt passing
through one of said openings and connecting
the head to the upper portion of the SUppPort-
g member; a threaded stem formed upon
the opposite end of the strap, said stem be-
ing adapted to pass between the ears atore,
sald; a spherical washer mounted upon the
stem and adapted, when the strap is drawn
tightly around the overhanging arm of the
milling machine, to bear in the recessed POT-
tion of the ears; and a nut mounted upon
the threaded portion below the washer.

13. In a machine of the character speci-
fied, the combination of a driving shaft;
means for securing a driving connection be-
tween the shaft and the spindle of a mij
machine; a supporting frame for said shaft,
sald frame being axially adjustable about the
shatft; means for supporting said frame in
its axially adjusted position and holding the
driving shaft in alinement with the spindle ;
& tool - holder adjustably mounted on the
frame, the plane of adjustment being at
right angles to the axis of the driving shaft,

whereby a universal adjustment of the tool

may be had; and driving connections be-
tween said shatft and the tool-holder.

14. In a machine of the character speci-
fied, the combination of a driving shaft or
arbor; means for securing a driving connec-

tion between the shaft and the gpindle of a |

milling machine; a supporting frame for
sald shaft, the frame being axially adjust-
able about the shaft; means for supporting

lhng !

043,845

sald frame in its axially adjusted position

and holding the driving shaft in alinement
with the spindle; a tool- holder mounted
upon the frame, said holder being adjustable

1n a plane at right angles to the axis of the

driving shaft, whereby a universal adjust-

ment of the tool may be had; a gear mount-
ed upon the driving shaft and rotatable at
all times therewith; and driving connec-
tions between said gear and the tool, said
connections being carried by the frame and
movable therewith. _

15. In a machine of the character speci-
fied, the combination of an arbor; means for
effecting a driving connection between said
arbor and the spindle of a milling machine:
a frame for supporting said arbor, the frame
being rotatable for adjustment about the
ax1s of the arbor; means for holding and
supporting said frame in its axially adjusted
position; a tool-holder carried by the frame:
and means for driving the tool-holder.

16. In a machine of the character speci-
fied, the combination of an arbor:; means for
effecting a driving connection between said

| -

arbor and the spindle of a milling machine;

a frame for supporting said arbor, the frame
being rotatable for adjustment about the
ax1s of the ar

supporting said frame in its axially adjusted
position; a tool-holder carried by the frame;
a gear secured to and driven by the arbor; a
second gear mounted upon the frame and

meshing with the gear aforesaid; and an ad-.

justable friction drive interposed between
the gear upon the frame and the tool-holder.

I7. In a machine of the character speci-
fied, the combination of an arbor: means for
effecting a driving conmnection between said
arbor and the spindle of a milling machine;

a frame for supporting said arbor, the frame

being rotatable for adjustment about the
axis of the arbor; means for holding and
supporting said frame in its axially adjusted
position; a tool-holder carried by the frame,

sald holder being adjustable in a plane par-
allel with the axis of the arbor; a gear se-

cured to and driven by the arbor; a second
gear mounted upon the frame and meshing
with the gear aforesaid; and an adjustable
friction drive interposed between the oear
upon the frame and the tool-holder.

In testimony whereof we have signed our
names to this specification in the presence of

two subscribing witnesses. -

GEORGE G. PORTER.
| FRANK E. CABLE.
Witnesses:

GroreeE W. Gray,
. 1. Wipmax,
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