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UNITED STATES

PaTENT OFFICE.

JOAN I. WARMAN AND CARL WINTER, OF CHICAGO, ILLINOIS.

MULTIPLE DRILL.

SPECIFICATION fo_rming' part of Letters Patent No. 584,025, dated June 8, 189%.
:’ipplic&tim filed Septembar 30, 1895, Se;‘ial No. 564,104, (No modeld

To all whony it a1y concern:

Be it known that we, JoaN . WARMANand
CARL WINTER, of Chicago, in the county of
Cook and State of Illmms have invented cer-
tain new and useful Im prm"ements in Multl-
ple Drills; and we do hereby declare thatthe
following is a full, clear, and exact descrip-
fion t-here.of, reference be.ing had to the ac-
companying drawings, and to the lefters of
reference marked thereon, which form a part
of this specification. |

This invention relates to boring-machines,
and pertains more specifically to improve-
ments in multipledrillsof that class in which
a plurality of drill-spindles are actuated si-

- multaneously from a single circular drwm o
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element.

The object of theinvention is to provide an
improved device of the character above re-
ferred toembracing anovel adjustable thrust-
bearing for the d1*111-5p111dles and a novel ar-
1*&11%111&111: of the parts, whereby the prineci-
pal e:)pemtwe membersare completely housed
and protected from dust and cuttings, fo-
gether with other features of improvement,
as will hereinafter more fully appear.

Theinvention consistsinthe matters herein-
after described, and more particularly point-
ed out in the appended claims, and the
same will be readily understood, reference be-
ing had fto the &Ceomp‘mymw dmwlngs n
whmhm

Figure 1 18 a front elevatwn of a machme
embodymw our invention. Ifig. 2 1s a top
plan view of thesame.
vertical section taken on line 3 3 of Fig. 1.
Fig. 4 is a similar view taken on line 4 4 of
Irig. 2. IKig.
the drill-heads removed from its bearings.
Figs. 6 and 7 are front and rear end eleva-
tions, respectively, of the same. Iig.3isan
axial sectional view; and Fig. 9 is a rear end
view of the drill-head with the end-closing
member removed, showing more particularly
the relative arrangement of the gears. - Kig.

10 is a side or end view of the clamping-jaws.

The invention is shown herein asembodied
in the form of a duplex machine adapted for
boring the two spoke-flanges of a bieycle or
velc)elpede hub mmulta,neouqu for the recep-
tion of the spokes, but, as will be obvious
from the following description, the main fea- |

Fig. 3 is a transverse

5 is a side elevation of one of

| tures of the invention may be embodied in

other machines for doing drilling of analo-
oous character, the present machine consti-

_ tutmﬂ* but one apphcatmn of the invention.

E11st describing the drill-head proper, A

designates a main driving spindle or shaft
provided near one end with a gear A, mount-
ed rigidly concentrically thereon and pro-
vided with straight peripheral teeth ¢ a.
- B designates a housing bored axially, as at
b, to receive the spindle A and provided in
one end with an annular cylindric enlarge-
ment or chamber 6’ of sufficient diameter to
accommodate the gear A’ and provide addi-
tional space radially outside the said gear.

Through the body of the drill- head are
formed & plumhtv of drill-spindle apertures
D2 b2, arranged in a series concentric and par-

I allel with the shaft A and extending from the
gear-chamber &' through to the fr {)Ht end of

the_ drill-head. Within these apertures b®are
mounted drill-spindles C, provided on their

inner ends with pinionsc, which are arran ged

to intermesh with the periphery of the gear
A’. Said drill-spindles C and the pinions ¢
are herein shown as formed integral with the

| spindles, the latter being turned down to a

diameter somewhat less than the diameter of
the pinions and inserted within thelir sockets

or apertures b* from the rear end of the drill-

head. Theinner end of the pinion thus acts
as a shoulder which rests in contact with the
innerend wall of the gear-chamberandserves
to limit the forward movement of the drill-
spindle. The forming of the pinion integral
with the drill-spindie 1s, obviously, a mere
incident of construction, and said pinions
might be made separate from and secured

upon the drill-spindles, if found desirable.

D designates an annular end-closure mem-
ber adapted to close the end of the gear-cham-

ber ', said member D being centrally aper-

tured to fit upon the main shaft A and screw-
threaded at its periphery, as at d, to fit within

| and engage the correspondingly-threaded in-

terior of the end portion of the gear-chamber
b'. The member D is adapted to be screwed
inward until its inner end rests in contact
with the gear A’ and holds the latter in suit-
able bearing contact between said inner end
of the member D and the opposed face ° of
the body of the drill-head, and is held 1 this
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- position: by any suitable means,; that herein
- shown consisting of a set-serew 0%, inserted
- through the outer wall.of the gear-chamber
~and impinging at-1its inner end upon the p{-ﬂ- -
riphery of the member D. - S | |

. K Edesignate thrust- bem ing SCrews Lhr adq-
R --_--_ed.wuhmbu_l_mble aperturesd’ J:ommdthmugh .-
-~ themember D1in axial alinementwith the sev--
—eral drill-spindles €, the inner end of said
‘bearing-screws being cone-shaped and ar-
ranged to engage correspondingly-shaped re-
. cesses ¢, formed in the ends of the respective
o drill-spindles C.

IO
oI5

- drill-spindles C in any suitable or desired-

sald -bearing-screws.
able head ¢,
- beapplied toadjust theserew,; andcheck-nuts |
¢ are arranged between said heads and the-
- body of the member D, by means of which |
- the bearing-serews may be positively locked:
from movementafter the adjustment. -

to which any suitable tool may

‘Drills K 111.;1,3 be eonneeted Wi th the SeV eml

- manner, but are herein shown as simply in-
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. serted 1n suitable rectangular sockets ¢,
- 30 formed in the outer ends of the dnll—spmdles
~and secured therein by means of set-screws 7.

The drill-head eonstructed as above

main S‘pin'dleA 1s suttably driven from any
source of power;
two duplicate drill-heads are shown as mount-
ed upon traveling carriages, (designated as a
whole by G &,) which are in turn mounted to
slide npon SLllmble ways I1 I, arrrnged in
alinement with each other, so that the drill-
hieads may be caused to approach and recede
from each other in direct lines.

Fach carriage G comprises a base ¢, pro-
vided 1n its under side with a longitudinal
dovetail groove ¢', which engages the corre-
spondingly-shaped way I, aﬂd two pillow-
block standards g* ¢”, rising from opposite
ends of said base and within the upper ends
of which the drill-head is mounted. The
standard g*is provided in its upper end with

a yoke ¢*, adapted to receive the cylindric

driil-head B, and a strap ¢°, adapted to em-
brace the upper side of the drill-head and
provided with apertured ends ¢° ¢°% arranged
to register with corresponding lugs or ears
g* g', through which are passed bolts ¢°¢%, by
means of which said member IB may be
clamped within the yoke. 1In order to pro-
vide a positive bearing to prevent endwise
movement of the drill- huLd ‘within the yoke
under the working pressure of the drill, said
drili-head 1s provided with a bemmﬂ-ﬂanﬂo
0°, which engages the inner vertical face ¢’
of the yoke and strap. The other pillow-
block standard ¢’ is provided with a bearing-

the main spindle A.
“and: loose pulleys, o
upon said rna,in spindle A between the yoke- -
| standards ¢? ¢® and adapted for belt connec-

tion with any suitable counter-shaft.:
“der that said traveling |
~caused to approach and i*ecede--fvm;n-_'-eﬂ.c-' 0
each is provided with
1 an eye-lug ¢'t, which depends from the lower -
side of the base ¢ through a suitable longitu-
| dinal slot or mortise /i, formed in the way 1. =

~other simultaneously,

At their outer ends each of ||
s 1s provided with a suit--

From-
-+ the foregoing description: it will be obvious-
- that the member D constitutes as a whole a |
- bearing-ring which receives the thrust of the-

~drill- &pmdlub in foxemﬂ‘ 1;110 1{1‘[;1:@1 to then'
avork. .

. de--
- --'Scmbed may obviously be mounted upon any-
- suitable support by meansof which the outer

but in the present instance

- S - 584,025

- respectively,.

carriages

sard lugs bemnginternally screw-threaded ana

[ aperture ¢', adapted to receive the end or
~Land I designate fast -
mounted :

In or- L

el’i...f?,‘lﬂed ‘Wlt]l 11nht and left screw- thle&deu- o

portions 7 7 of a feed -serew J, mounted m .
J'J', s0 as to extend lonn;-
“tudinally bene&th .13.11(}-.‘51"{:1}?’.‘4 L I

sultable bearings .J

able hand-wheel J®, by means of which 1

uaﬂ'eq G .

“One end. -~
of said feed-serew J is provided with a suit- 3

-may be- tumed to admnee or retmet the. cm -

\ow- deser 1bmu‘ the WOIL holdmn dm ices.

. _11 .de_bmn&tes_ Al smnd"wd sultably mounted
i upon the ways H centrally between the car-
riages G and provided with vertical g

with -

alde-
ways kb ke, upon orbetween which arem ranged
| to slide upper and lower blocks &' &'.
“bars & k? are

Cross-
¢ arranged to extend across the a -
{ end of said standard I, within which ceross- -
“bars ‘is - rotatably mounted -a vertically-ar- =
| ranged ~screw-shaft L, provided with right f
~and left serew-threaded portions [ ',
~which said upper and lower sliding bloclm.
k" k' are operatively engaged.
housing 1s secured from retation, while the |

shaft L 1s prevented from: endwise or vertical

movement within its bearings by means of a

collar [?, secured thereon and arranged with-

in smta,bl(, recesses A% L3, formed in the ad-
jacent surfaces of the cross-bars £° k% and

engages at its lower end with a step-bearing

i*, formed in the lower part of the standard
K. Each block /&' carries a clamping-jaw
i k% rigidly mounted thereon, which jaws
are recessed in their proximate faces, as at
L7 KR, to receive and hold the cylindric side
of a bicycele or velocipede hub M interposed
between said jaws. The width of the jaws
k' I3 may be somewhat less than the distance
between theradial flanges m m of the bicycle-
hub, so as to permit the drills to pierce the
flanges without coming into contact with the
jaws, or, preferably, the jaws may be made
of the same width as the distance between
the flanges and provided in their side faces
withannularrabbets % of slightly less diame-
ter than the exterior diameter of the hub-
flanges, within which the points of the drills
may enter without contacting with the said
jaws, while at-the same time those portions ot
the side faces of the jaws radially outside ot
thesaid rabbets willserve as positive supports

for said flanges during the drilling process.

The operation of the machine above de-

scribed will be obvious, but may be briefly
described as follows: Assuming the parts to
be in position shown in Kig. 1, the clamping-
| Jaws are first opened by means of the screw

110

[15

120

130

(oG -
: Th_e LerewW- - .



584,025

I., so as to permit the insertion of a hub in
the position shown, and the jaws are there-
after brought into clamping engagement, 30

as to hold the hub rigidly from movement,

and adjusted centrally between the carriages.
The belts are now shifted to start the drills,

and the latter are fed forward by means of
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“the scope of our invention.
shown and described is believed, however, to

the feed-screw until the drills have plerced

the respective flanges, when the direction of

the feed-serew is reversed and the drills re-
tracted, whereupon the hub is removed from
the clamping-jaws and the operation re-

peated.

The machine deseribed 1s apphcable for
drilling holes through or into various other
pieces of work, as will he manifest, and the
clamping-jaws will be adjusted or replaced
by other common forms of clamping deviees,
as occasion may require. It 1s further to be
noted that a single movable drill-head carry-
ing a plurality of drills may be used instead
of two such heads, and, further, that when
one such head is used it m may be fed to the

work, or the work may be fed to the drills, as

is done in many well-known forms of drills,
simple and multiple, now in common use.
We therefore do not desire to be limited to
the precise details of construction shown nor

to the particular application of our invention

above described, since many changes in de-

tail will natural]} oceur to the skllle(l me-

chanic and which may be included within
The machine

be specially desirable not only in the general
invention, but in the matter of detail.

We claim as our invention—

1. Amultiple drill, comprising a main driv-
ing-spindle, a spur-gearintegral therewith, a
concentrie housing having in one end a cy-
lindric chamber nmlasmﬂ &md gear and pro-
vided with a plurality of pm*allel drill-sock-
ots extending from such chamber outward
through the otller end of said housing, drill-
carrying spindles extending through the said
Sﬂche‘fs, a pinion on the inner erld of each
spindle operatively engaged with said gear, a
removable end-closure for said chamber pro-
vided with adjustablethrust-bearingsforeach

of said spindles, comprising conical-pointed

bearing-screws passing throngh apertures in
said closurein axialalinement with the drill-

- carrying spindles and engaging conical re-

55
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cesses in the ends of the latfer, substantially
as de%mhed

A multiple drill for drilling blm"cle-lmb%
and the like, comprising a Stauonmy work

holder or support, provided with clamping- |t

jaws operated to advance or recede simul-
taneously, whereby the work is locked or

clamped in axial alinement and concentric
with the drills, adrill-head on each side of said

holder, means for simultaneously advancing

the drill-heads to and from said holder, a plu-

rality of drills rotatably moeounted in each of

-

each other, and means for rotating each set
of drills as the latter are advanced to their
work, substantially as deseribed.

3. A multiple drill, comprising a frame, a
stationary support or work-holder thereon
provided with oppositely-arranged clamping-
jaws, means for c_;nnulmneously moving the
jaws together to clamp the work in axial a,hne-
ment and concentric with the drills, a carriage
movably mounted on said frame on each Slde
of said holder, means for simultaneously ad-
vancing each carriage to and from the WOrk-
holder, a cylindric housnw in each of said
carriages, a central rt:)tatable head mounted

. in each housing, a plurality of drill-carrying

spindles arranged within each housing in ¢ir-
cular series and parallel with each other and
operatively engaged with said head, and
means for 10tatmﬂ* each of said heads as they
are advanced to their work.

4. In a multiple drill, the combination of a
main frame having a work holder or support,
oppositely-extending ways arranged parallel
with the axis of the work to be dy 1lled a trav-
eling carriage mounted in each of said Ways,

each carriage being provided with driil- heads,
| comprising a housm

, a plurality of pd,mllel-
extending drills m‘ranﬂed in circular series, &
central drwmﬂ-smndle provided with a pin-
jon which has engagement with each of said
drill-spindles, means for rotating the central
driving - spindle, clamping - jaws movably
mounted upon the work-support, and ar-
ranged to be moved simulfaneously to and
from the work to clamp the same in aline-
ment, with the drills, and means for simul-
taneously moving both drill - carrying car-
riages toward and from the work, substan-

-tmllv as desecribed.

5. A machine for drilling the flanges of ve-
hicle-hubs, comprising an upnﬂht support
within which a hub may be supported in hori-

 zontal position, a horizontal way extending

parallel with the axis of the hub, a travelmo*
carriage mounted upon said way and carry-
ing a m*altiple drill head provided with a plu-

ahtv of drills arranged in a circular series

concentric with the axis of the hub and par-

allel with each other, means for driving said
drills, and means for advancing and retract-
ing the drill-heads, comprising a feed-screw
having operative engagement with the trav-
eling carriage, subatantmlly as set forth.

6. A machme for drilling the flanges of ve-
hicle-hubs, comprising an uprwht support

within which a hub may be supported in hori-

zontal position, oppositely-extending horizon-
tal ways arranged parallel with the axis of
the hub, a travehn carriage mounted upon
each of said wWays and carrying a multiple-
drill head provided with a plurality of drills
arranged in a circular series concentric with
the axis of the hub and parallel with each
other, means for driving each set of drilis,
and means for advancing and retracting the

sald headsi in cireular series and parallel with | carriages Snluﬂtmmomly comprising & feed-
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- plurality of apertures

- interior chamber through the other end of
: ing, a plurality of drill-carrying
~ spindles journaled in said apertures, their |

4 o 584,025

screw having right and left screw-threaded
- portions operatively enga

ged with the respec-
tive carriages, substantially as set forth.
7. In amultiple drill, the combination with

‘ahousing adapted torestin anysuitable jour-
o an interior chamber extend- |

nal and havin

1ng through one end of said housing, and a

extending from said
sald housin

outer ends being provided with drills and

~ thelr inner ends with a pinion each, said pin-
- -1ons being within said chamber, an apertured

‘15 member removably secured to the housing to |
. close the end of said chamber, adjustable |
~thrust-bearings on said members for

~drill-carrying spindle, a central gear-wheel

. 1N
.20

| smd- gear,

- .substantially as described.

8. A multiple drill comprising a main |
- .frﬂ,me a stationary work-support on said

- ;fmme, means for clamping the work in said |-
support, a traveling carriage on each side of .|
said support mounted in ways formed on the |
frame, a drill-head in each carriage, carrying
—acireular series of drillsextending in parallel

each

sald chamber 1n engagement mt,h.sa;id-
pinions, and means for actuatmb 1
| I ourinvention we aff]

relation to each other, and actuated by a com-
mon main spindle, and means for simultane-
ously moving the earriages toward and {from
sald support, comprisinga lugextending from
each carriage through a longitudinal slot in
themain frame, aperturesin eachlugin aline-
-ment with each other, and a right and left
-screw-threaded shaft mounted in said aper- |
“tures and engaging interior screw-thr e&ds o
.therem sub&tantmﬂy as described. .
9. Ina multiple drill, the combination w ith
~aframe, a traveling Gdl‘l‘laﬂe on said frame
a circular series of parallel-extend-
ing drills, and means for moving said carriage
on the frame, of a work-support mounted on
the frame provided on' its side adjacent to
said carriage with an annular recess which is
~adaptedtoreceive the drills whenthecarriage

carrying

o
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1s at the extreme inner limit of its movement.

- In testimony: that we claim the foregoing as
X our signatures, in pres-
ence of two witnesses, this o7 Lh day of qu

_tember A D 1890

JOTIN I W’ARMA\
L - CARL WINTER.
Witnesses: o o

- JNO. FILMAN,
NI YODER.
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