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1o all whom it may concern: » tal section through the axis of the swivel-
Be it known that I, Jorn PARKER, of the | head: and Fig. 4 is a vertical central section,
city and county of Providence and State of partly in elevation. _ |
Rhode Island, have invented certain new and | In'the construction shown in the drawings s
usetul Improvements in Vertical Spindle At- | the spindle A is mounted in suitable bearings
tachments; and I do hereby declare the fol- | in a swivel-head B and is provided with the
lowing specification, taken in connection with | usual sockeét A’ and bolt A*for connection
the accompanying drawings, forming a part | the shank of the cutter to the spindle. The
of the same, to be a tull, clear, and exact de- swivel-head is mounted upon a cylindrical 60
scription thereof. S ' bearing C’, formed on the support C, and is
The invention relates to vertical spindle | held in adjusted position by nuts B’, which
attachments for horizontal milling-thachines. engage the ends of bolts the heads of which
These attachments are commonly provided | engage T-grooves (? formed in the support C,
with a swivel-head in which the cutter-spin- | The spindle A is driven through a bevel- 6 5
dle is mounted and by the adjustment of gear D, which engages a pinion D’ secured to
which the inclination of the spindle to the | the spindle. The gear D is arranged concen-
work-table may be varied. By means of this | tric with the axis of the swivel-head, so that
swivel-head the spindle can be adjusted in | the gear and pinion are in proper engagement,
but. a single plane, and it has been customary | whatever the adjustment of the swivel-head. 70
heretofore to provide a second swivel in cases | The gear D is formed on the end of a sleeve
where 1t is desired to vary the adjustment | D?, which forms a hollow driving-shaft with
plane of the spindle. - which the spindle of the machine to which
It is the object of the present invention to | the attachment is secured may be connected.
provide a vertical spindle attachment which | The sleeve D? is mounted in a bushing (3, 43
will enable the cutter-spindle to be adjusted rigidly fixed in the support C.
m different planes without the complication | The support C is provided at its upper end
incident to the employment of a second swivel | with an opening (4 Figs. 1 and 2, shaped to .
. - it the end of the center-head arm E’ of the
“In practicing my invention I. provide | machine to which the attachment is to be se- 8o
means for securing the attachment to a mill. cured. The upper wall of the opening Ct* is
ing-machine in either of two positions which | cut throu h, as indicated at C°°, so that the
are at right angles to each other and provide | walls of the opening may be drawn toward

driving connections for the spindle which | each other by clamping-bolts C5, and thiusthe
enable-the attachment -spindle to, be con- | support be rigidly clamped upon the énd of 85
‘Tnected with and driven from the spindle of !'the center-head arm. When the support C
“the machine to which the attachment is se- . is secured in position, it is rigidly supported

cured in either of its two positions. Thisfea- | and held below the driving- i_&ft D? by con-
ture of the invention, as well as the further | nection with a bracket F. :The bracket Fis -

Teatures which T have employed in embody- | constructed to fit over the vertical ways Ef, go

Ing this feature in a simple and efficient con.- on which the saddle of the milling-machine is

- struction, will be understood from the follow- | guided, and is rigidly clamped t6 said ways by

~in which T have embodied the various' fea- ‘upper end the brae . _
- tures of the invention. This aftachment 18 | horizontal supporting-surface K% arranged to ¢

45

g detailed description of the attachment, | means of a clamping bolt and nut F’. At its
b : " i : i ) ! » »
et T is provided with g

shown in the accompanying drawings, in erigage a similar surface (° on the.support C.
which— - | | These surfsices are rigidly clamped together

Figure 1 is a perspective view showing the | by means of a bolt K3, the head of which en-
attachment secured to a milling-machine in | gages a T-slot in the support C and the lower
one of its two positions. Fig. 2 is g, similar | end of which is engaged bya clamping-nut F*. oo
view showing the attachment secured in the } The parts are so-constructed and arranged
otherof its twopositions. I 1g. 3 1s a horizon- | that.when the support € 1s rigidly secured to
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| the 'céntel'-hé&'d &rm E’ and the bfacket' F mlllmg-machme spindle, or, in othér.worﬂs_,-in -65.
the axis of the shaft D? 18 substantially in ‘g plane transverse to the feed-table. 1 pro-

" Yine with the axis of th milling-machine ‘vide for this adjustment of the attachment-

line dog. "When in this position, the shaft | spindle by provic T & second set of attach-

D? is connected with the spindle E: by means ing devices for securing the attachment in 2

of an arbor D?, secured in the spindle E and position at right gngles to the position shown
projecting into the bore of the shaft D% The in Fig. 1 or in the position shown in Fig. 2.

70©

- arbor D?1s co: nected with the shaft D* by | These attaching devices consist of a clamp-

10

- and driven from the spindle E of the mill

5

or of the arbor D3, carried by said ‘spindle. passing the upper -end of the support onto
By thus supporting the ttachment and by | the arm E’ the slot C® passes over the head of
the bolt F® - When the attachment is m

20

engaging slots D° in the shaft D* -

" By the construction thus far descnbed the T-slot C?, formed in the lower end of the sup-

spindle A may be rigidly sect red in position | port C at right angles to the T-slot C°

ing- | When ihe attachment is to be secured in the

machine and may be adjusted in a-vertical ‘position shown in' Fig. 2, the recess C 1s
plane at right angles to the axis of the spin- | fitted over the end of the cente;'—head arm
dle E. In this construction the attachment E’ and the clamping - bolts C° tightened to

$orming the arbor D? so that the part whic

“is supported independently: ot the. spindle E | clamp the attachment firmly to the arm. In

~ enters the hollow shaft D? is of smaller diam- | proper position, the nut F+ is tightened to
~ eter than the bore in the shaft I am enabled | ciam _
to dispense with adjustimg devices for bring- ‘bearing-surfdce T2 of the bracket F. When

" have been necessary for-the reaso

30

might not- fit.
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bled | clamp t! e bearing-surface i firmly to the

dle E. "Heretofore such adjusting: devices’ a-.gle'S' to the axis. of the spindle K, and- by

distance between the axis of the:spindle

and | spindle A may be adjusted in a plane parallel

ifferent milling-machines of the same con- |- tion of the attachment the spindle’'A1s driven

“structicn, and consequently an attachment i through a gear G, engaging a gear G, se-
constructed to properly fit one . machine | cured to the concentric gear D, Fig. 3. Thé
nother machine . of the same | gear G 1s formed on the end of a sleeve (%,
construction. It has been customary, there- | mounted in ‘the support C with its axis at
fore, to provide an eccentric bushing within right angles to the axis of the sleeve G*. This

a clamping-recess corresponding to the recess | sleeve G* forms a hollow driving-shait, which

| secting said recess at right, angles, and also. a

means-of keys D*, carried by thespmdleand | ing-recessC’, similar to the recess Ctandinter-

75 .

‘ing the axis of the driving-shatt upon the at- | the attachment 18 secured in this position,
~= tachment n exact alinement with-the spin- | the .axis of the.-;swwel—head B is at right an-

90

n that the | means of the swivel-head the attachment- -

the center-head arm will vary slightly m 1 to the axis of the spindle E. In this posi-

95 |

100

- C#, which bushing fits over the end of the cen- | may be connected with the spindle B by the -

ter-head armand may be turned to bring the | arbor D* in the same manner that the shaft

b
—_——

“driving-shaft of the attachment into exact | D*1s connected with the spindle E in Fig. 4.

alinement with the milling-machine spindle. | The shaft G*1s so arranged that when the at- -

'-'III_,J

In practicing the feature of the invention | tachment is secured in the position. indicated

105

. above referred to the clearance between the | in Fig. 2 its axis 18, substantially in line with
arbor D?and the hollow shaft D? enables the ! the axis of the spindle K. The shaft G* 1s

parts to be properly connected ana

1

driven-| provided with slots G, similar to the slots D?,

even if the driving-shaft D2 is slightly out of | for receiving the keys D* of the arbor D2 .

-linement with the spindle B..

| ""What I claim, and desire to secure by Let-

" When the attachment is eoured in the po- | ters Patent, ds—
sition already described and as shownin Fig. | 1. A vertical spindle attachment. for hori-
1, the axis of the swivel-head is in lme or | zontal milling-machines, comprising a sup-

parallel with the axis of the spindle E, and in . port, & swivel-head thereon, & spindle mount- -

-

cutting inclined surfaces with an ordinary | ed on said head, devices for attaching the

and mill the feed of the werk-supporting: support to 2 milling-machine with the axis of

" table E? must be In a direction across the | the swivel-head parallel to the axis of the ma-

55

| :.Co

table. As milling—\fachines are usually con-
. the work-table may be

structed, however,

fed to a much oreater extent longitudinally | mach _
~ than transversely, and in cutting long in- | right angles to the axis of the machine-spin-

clined surfaces it 1s frequently desirable to so dle, and drivinglmeans for connecting the at-

~adjust the vertical spindle that an ordinary | tachment-spin -
end mill may be used in cutting bevels or in- | in either position of the support, substan-

chine-spindle, a second set of securin de-

vices for attaching the support to the milling-
machine with the axis of the swivel-head at

e with the machine-spindle

;
i

“Jines extending longitudinally of the table. | tially as described.

" To enable this to be done, the attachment- 2. A vertical spindle .attachment for hori-
spindle should be so arranged that it may be | zon: al milling-machines, comprising & sup- -

110

IX5
I2¢

12,

_ adjusted in a plane parallel to the axis of the i port, & spindle mounted thereon, means ot

i
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‘posttion of

-of & milling-mac

than the
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‘adjusting the spindle in 8 vertical plane, de-

vices for attaching the support with the plane

of the spindle adjustment parallel to the axis |

of the machine-spindle, a second set of de-
vices for attaching the 'su(f)port' with the

plane of the spindle adjusted at right angles

to the axis of the machine-spindle, and driv-

ing means for connecting the attachment-
spindle with the machine-spindle in either

scribed. | L |
3. A vertical spindle attachment for hori-

zontal milling-machines comprising a sup-

'Eort, a swivel-head thereon, a spindle on said
ead, two sets of attaching connections sar-
angles to each other, and cor-
respondingly - arranged driving connections
for connecting the spindle and machine-spin-

dle, substantially as described.

4. A vertical spindle attachment for hori-
zontal milling-machines comprising a su
ﬁo:_rt, a swivel-head thereon, a spindle in sa1d

ead, two sets of devices for attaching said
support to a machine with the axis of sald
head in either of two positions at right an-
gles to each other, ancf) 1Vi cti
for connecting the spindle with the machine-
spindle in either position of the support, sub-

-stantially as described. -
5. A vertical spindle attachment for hori-

zontal milling-machines comprising a sup-
port, a spindleé mounted thereon, means for
securing the support to the center-head arm
ine, means for securing the
suﬁport to the vertical ways of the mac%ine,
a hollow driving-shaft

chnine-spindle and
connected therewith

by a
key and slot, substantially as described. = -

6. A vertical spindle attachment for hori-
zontal milling-machines comprising a support
provided wit%.a, clamp for engaging the cen-
ter-head arm of a mﬂﬁng-machine, a bracket
for rigidly securing the support to the frame
of the machine, a spindle mounted on said
support, a hollow driving-shaft connected
wit
than the bore of said shaft and connected
therewith by a key and-slot, substantially as

7. A vertical
zontal milling-machines comprisin
port rigidly supported independent?y
machine-spindle, a spindle mounted on said
supﬁmrt, a hollow driving-shaft connected
with said spindle, and a driving-arbor smaller

- & Sup-

bore of said shaft and connected
thereto by a sliding connection, substantially
as described. , |

8. A vertical spindle attachment for hori-
zontal millin

' _ connected with the
‘spindle, and a driving-arbor between the ma-

shaft smaller than the bore

the support, su'bstantiglly_as de-

sald spindle, and a driving-arbor smaller

spindle attachment for hori-

Hing-machines, comprising s, sup-
port, a swivel-head tliereon, a spindle mount- |
ed on said head, two driving connections ar-

L]

¥

- wull]

!

of the |-

|

ranged at right angles to each

a milling-machine with one of the driving

L2

other, a set of 6 5'
securing devices for securing the support to

connections in position for connection with

the machine-spindle, and a second set of se-
curing devices for securing the

support to a
milling-machine with the other driving con-

nection in position for connection with the

machine-spindle, substantially as described.

9. A vertical spindle attachment for hori-
zontal milling-machines, COMPIISING & Sup-
port, a spindle mounted thereon, two driving
connections arran
other, two sets of securing devices corre-
spondingly arranged fer securing the _sup-
port to a milling-machine with either driving
connection in position for connection with

the machine - spindle, substantially as de-
1 scribed. - | .

10. A vertical spindle attachment for hori-
zontal milling-machines, COmMprising a sup-
port, a swivel-head thereon, a spindle mount-
ed on said head, a driving-shaft concentric
with the head, gearing bétween said shaft and
spindle, a second driving-shaft at right angles
to the first and geared to the spindle, and two
sets of securing devices corresponding to the

two driving-shafts for securing the suplflort to

a milling-machine with either driving-shaft in
position for connection with the machine-
spindle, substantially as described.

11. A vertical spindle attachment for hori-
zontal milling-machines, comprising a sup-
port, a swivel-head, a spindle mounted there-
on, a gear concentric with the head, a gear
connected - with the spindle engaging said
concentric gear, two driving connections at
right angles to each other and connected to
drive said gear, and two correspondingly-ar-
ranged sets of securing devices for securing
the support to a milling-machine with eithey

driving connection in position for connectjon

to the milling-machine spindle, substantially
as described. | |

ed at right angles to each |
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12. A vertical spindle attachment for hori-

zontal milling-machines comprising a sup-
port, a swivel-head thereon, a spindle mount-
ed on said head, two driving .
ranged at right angles to each other, two cor-
respondingly—a,rra,nged clamps for securing
the support in position with either driving

connection in line with the machine-spindle,

substantially as deseribed. -

13. A vertical spindle attachment for hori-
zontal milling-machines comprising a sup-
port, a swivel-head thereon; a spindle mount-
ed on said head, two '
ranged at
having two c

Ing - openings for engaging the center-head

arm of :the machine, substantially as de-

scribed. - -
14. A vertical spindle attachment for hori-

zontal milling-machines comprising a sup-

connections ar-

110

115

120

driving connections ar-
right angles to each other, and
correspondingly-arranged clamp-

125
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- port, a swivel-head theeron, a spindle' mount-

~d on.said head, two driving connections ar-- substantially as described. _
ranged at right angles to each otlier, said at- . ' JOHN PARKER.
tachment having two correspondingly-ar- | . - _ e
¢ ranged clamping-openings for engaging the | Witnesses: R o
center-head arm, two correspondingly-ar- | ~ W. H. THURSTON, .
ranged T-slots in the support, and a bracket l - J. H. THURSTON.

el

provided with 8 Bolt fo’f eﬁgagingsaidslots,
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