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UNITED STATES PATENT OFFICE.
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Specification of Letters Patent. Patented Sept. 21, 1909.

. Applica:ion filed December 5, 1908. Serial No. 466,103.

To all whom 1t may concern:

Be it known that
. citizen of the United States, and a vesident
of Toledo, in the county of liucas and State
of Olio, have invented a certaln new and
useful Multiple Drilling-Machine; and 1 do
heveby declare the following to be a tull,
clear, and exact description of the invention,
sich as will enable others skilled in the art
to which it appertains to make and use the

same, reference being had to the accompany-

and to the figures of reference

ing drawings, 'elid
of this

marked thereon, which form a part
specification. '

My invention
and particularly

relates to drilling machines,
to those of the multiple

drill type, and has for one of its objects the

provision in a machine of this character of
<uple
quickly adjusting the drill-spinales 1m uni-

son in the arcs of a comimon circle to change
thereof relative to the work as |
' best shown in Fig. 8, to form a housing over
' the spindle operating and adjusting gearing,

the positions
it may be desired to successively act thereon.,
thus obviating the slow and unsatisfactory
practice of adjusting the work relative to the
Avills to enable the drills to successively op-
crate thereon. |

"\ further and very important object of

my invention is the provision of means for

offecting an easy, accurate and rapid adjust-
nent of the spindles in unison in the ares of
Jifferent circles to permit of a wide range
of adjustment of the spindles relative to a
comnmon axis, thus adapting the machine to
be adjusted to operate on various sizes of
work.

The invention is fully described in the fol-
lowing specification, and while In its broad
aspect 1t may be embodied 111 numerous
torms of machines, a preferred form there-
of is shown in the accompanying drawings,
i which,—

[igure 1 is a perspective view of a ma-
chine embodying my Invention. I'ig. 215 a
plan view of the spindle-carrying head with
the top casing removed.
vation of the spindle-carrymg-head with a
part in section, us on a line 2 1n FFig. 2, and
the power transmission on the top thereof
removed. Fig. 4 is a plan view of such head
with the power-transmission parts thereon.
[Fig. 5 is a vertical section of a part of the
poOWer-transnission mechanism taken on the
line " 2 in Fig. 4.

I, WiLuiam W. VOSPER, |

and cfficient means for easily and

Fig. 3 1s a side cle--

pinion-gears

Iig. 6 is a vertieal | master-wheel 15, see Fig. 3, thus

section of a portion of such mechanisi taken
oL the line ¢ v in Xig. 4, with a portion of
the worm and worm-wheel housing reioved.
Iig. 7 is a horizontal section on the line v ¥
in Fig. 8, and Iig. S 1s an enlarged elevation
of one of the sets of spindle-operating mech-
AN1SINS.
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Referring to the drawings, 1, 1 designate

the two columns or uprights of a machine,
which rige from the base-plate 2 and are con-

nected at their upper euds by a head-beany or

cross-piece 3; 4 the work-supporting table,
which rests on the basge-plate; 5 the worlk,

| and ¢ the templet, which is shown as being

clamped to the work by the covperating ac-
tion of the cross-bar 7, bolt 8, and hand-
wheel 9, which latter is threaded te the bolt
beneath the table top. -

Having reference now to the spindle-car-
rying head which forms the essential feature
of my invention, 10 designates a cross-head,
which is of circular form and undercored, as

and has its opposite sides formed with guide-
bosses 11, 11 provided with ribs working in
orooved-ways 12 in the inner sides of the
columns 1 for guiding the vertical move-
ments of the head. Journaled in the center

65

70

75

80

of the cross-head or housing member 10 1s

o vertical shaft 13, which has its upper end
projected through the head-beam 3 and 1ts
lower end projected below the cross-head and
carrying a fixed spur-gear 14 and a subjacent

loose master-wheel 15, which latter rests on

a collar 16; (Fig. 2) that is fixed to the shaft.
A plurality of castings or spindle-carrying
members 17, in the present instance four n
number, are disposed beneath the master-
wheel 15 and have their upper ends jour-
naled in equidistantly spaced openings 18

provided concentrically in the master-wheel,

as shown in Figs. 3 and 8. The members 17
are each provided with axially offset por-
tions 19 in the-outer ends of which are jour-
naled the vertical drill-carrying-spindles 20,
and have the upper ends of their journals
projected
' 91 tobe keyed thereto, as shown

These pinions mesh with a
common ring-gear 22, which 1s mounted to
tin on & bearing-rib or shoulder 23 formed
concentrically on the upper surtace of the
adapting

n I'igs. 3 and 8.

above the master-wheel to enable
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the members 17 for rotary adjustment in |

unison when any one of them is turned on
its axis. | |

Projecting axially through each member

17 1s a vertical shaft 24, which has a spur-
gear 25 keyed to its upper end immediately
above the associated pinion 21 for meshing
with the gear 14 carried by the shaft 13, see

~ Figs. 2, 3 and 8, and has a spur-gear 27

10

- several spindles from the shaft 13.

15

keyed to its lower. end for meshin
gear 28 on the lower portion of the asso-
ciated spindle 20, see Figs. 3 and 8, thus
causing rotation to be communicated to tﬁe
The
spindles 20 are supported in- their respective
carrying parts 19 by collars 29, which are
hreaded to their upper ends and rest on the
upper ends of the parts 19, and have their

~ upper end thrusts against the under side of
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the master-wheel 15 through the medium of
the ball-bearing thrust members 80, see Figs.
3 and 8, thus providing a firm thrust wall
for the spindles in whatever position of ad-
justment they may be placed. The members
17 are locked in adjusted position relative to
the master-wheel 15 by blocks 81 (Fig. 8),
which are carried at the under side of the

master-wheel by screws 32 and have lips for
coacting with annular flanges 33 at the up-

per ends of the members 17 to prevent a

~turning thereof when said screws are tight-

ened. While all of the members 17 may be
locked in this manner, it is apparent that a
locking of only one would be sufficient, as the
several members are restricted to move in
unison by the interconnecting gearing.

34 designates guards, one 0% which 1s se-
cured to the lower portion of each of the
members 17 by brackets 35, see Figs. 8 and
7, and encircle the gears 27 and 28. A
guard-ring 36 is secured by screws 37 to the
bottom edge of the housing or cross-head
10 and projects inwardly therefrom under
the edge of the master-wheel 14, see Figs. 1,
2 and 3. |

Journaled in one side of the cross-head 10
1in a.suitable bearing provided therefor is a

~vertical shaft 38, see Figs. 2 and 4, which

with a

carries a hand-wheel 39 at its upper end and -

a pinion 40 at its lower end, which pinion
meshes with peripheral teeth 41 on the mas-

ter-wheel 15, thus causing a turning of said
-hand-wheel to communicate rotation to the

master-wheel 15 and effect a circular adjust-
ment of the spindles 20 in the arcs of a com-
mon circle as 1t may be desired to shift their
positions to enable them to successively act
on the work. SR - _
The shaft 18 has rotation imparted there-
to from a counter-shaft 42 (Fig. 1) through
a set of bevel-gears (not shown) which are
mounted 1n a housing 43 carried by the
cross-beam 3 of thé frame, and through one
of which gears the shaft 18 is feathered to

{

65 adapt 1t to have vertical reciprocatory move- |

034,776

ments relative thereto. 44 designates a belt-
pulley which is carried at the outer end o.
the shaft 42. | -

To facilitate a quick and accurate finding
of any desired range of what may be termed

“radial adjustment” of the spindles 20

when their carrying members 17 are rela-

tively rotated, I suspend a curved dial-bar

45 from the bottom of the master-wheel 15
in front of one of the members 17 and attach
an'1ndex-finger 46 to such member, the outer
end of which finger is intended to move lon-

75

gitudinally of the dial-bar and register with

the graduations thereon when the member
1s turned, said bar being curved to conform
to the arc of movement of the index-finger
end, as indicated in Figs. 2 and 8.

In order to effect a slow downward feed
of the spindle-carrying head during the drill-
ing operation, the shaft 13 carries a worm
47, see Fig. 6, in mesh with a worm-wheel
48 carried by a counter-shaft 49, which shaft
in turn carries a worm 50 In mesh with a
worm-wheel 51, which i1s keyed to a slecve
52 mounted loosely on the rack-shaft 53, sec
Figs. 4, 5 and 6. The shaft 49 has its inner
end suitably journaled in the housing 54
which 1s mounted on the cross-head 10 and

inclosing the transmission gears, while the

shaft 53, 1n addition to journaling in said
housing, has its end portions journaled in
bearing-blocks 55, (Fig. 1), which are ge-

cured to the sides of the guide-bosses 11.

80
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The ends of the shaft 53 project beyond the

bearing - blocks 55 and are .peripherally

toothed, as at 56, to form pinions for mesh-

ing with vertical rack-bars 57, 57 secured to
the columns 1, 1, see Iig. 1. As it is some-
times desired to lower the spindle-carrying

head by hand, the worm-wheel 48 instead of

being secured directly to the shaft 49 is
keyed to the extended portion of a friction
clutch member 58, which is loosely carried
by the shaft 49 and has its periphery formed
witli the outwardly projecting flange 59,
which 1s shown as having a bearing in the
open end 60 of the housing 54, thus assist-
ing in supporting the shaft 49. A compan-
ion clutch member 61 is feathered to the
shaft 49 without the member 58 and when

forced into engagément with the inner face

of the flange 59 codperates with the member
58 to impart rotation to said shaft from the
worm-wheel 48. The clutch member 61 has
its hub extended to near the outer end of
the shaft 49 and 1is engaged at such end by
the hub of a hand-wheel 62, which is thread-
ed to the shaft end and adapted to be moved
to force the clutch member 61 into engage-
ment with i1ts companion or to permit a re-
lease thereof. A hand-wheel 63 is keyed to
the outer end of the hub of the clutch mem-

ber 61 to facilitate a turning of such member
and the shaft 49 by hand. |

A clutch-sleeve 64 is feathered to the rack-

IREEE:
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bar 53, and is intended to coiperate with the
contiguous end of the sleeve 52, when moved
into clutch engagement therewith, to impart
rolation to said shaft from the worm-wheel
51, see Figs: 4 and 6. The clutch-sleeve (4
has its movements controlled by a lever 6o,

which is fulciumed to the cross-head top, as |

at 66, Fig. 4, and has its inner end formed
with teeth which mesh with annular ribs on
the sleeve 64, as shown.

FFor the purpose of effecting a rapid rais-
ing or lowering of the spindle-carrying head

independent of the mechanism above de- |

scribed, T connect the top of the cross-head

10 by a chain, or other suitable draft means,

67 to the upper end of a piston-rod 68 which
projects through the top of a vertical cylin-

der 69 at one side of the frame and carries |

a piston (not shown) at its inner end which
works in said cylinder. The draft-means 10

works over a sheave 70 at one end of the

eross-beam 3.of the frame and another sheave
(not shown) which is carried by a shaft 71
near the center of the cross-beam. On the
opposite side of the frame to the cylinder
60 or in any other suitable position 1s lo-

cated another cylinder 72, which 1s prefer-

ably filled or partially filled with oil or other

“siitable operating liquid and comniunicates

at its lower end with the upper end of the

suitable fluid under
the top of the cylinder 72 through a pipe 74

~and is exhausted therefrom through an open-

39

40
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~ thus forcing the oil or other liquid in said |
cylinder through the

50
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60
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ing 75 into which an exhaust-pipe may be
threaded. The inlet and outlet ports for
the air are controlled by a suitable valve of
which 76 is the handle. =~ |
77 designates a vent pipe which leads from
the lower end of the cylinder ¢9. To et-
fect an elevation of the spindle-carrying

head, fluid under pressure is admitted to the

top of the cylinder 72 above the oll or other
liquid therein by a turning of the handle 76
in the proper direction for such purpose,

' pipe 78 and into the
top of the cylinder 69 above the piston there-

in. As the liquid enters the cylinder 69 the

piston and its rod 68 are forced down, thus
moving the chain 67 to raise the spindle-car-

rying head. To lower such head the valve-

handle 76 is turned to close the inlet port
and open the exhaust port 75 from the cylin-
der 72, thus permitting a rapid exhaust of
the actuating fluid from such cylinder and
a return of the oil or other liquid thereto as
the piston raises under the weight of the
spindle-carrying head.

The operation of my invention is as fol-

lows:—The work 5 and templet 6 having
been placed on the table 4, the operator
‘moves the valve-handle 76 to open the ex-

haust port 75, thus permitting the spindle-
carrying head to run down to place the drill

‘the columns 1, 1.

a8

points in contiguons relation to the templet
to enable it to be adjusted to position a set
of holes therein in register with such dill
points before clamping the templet and worl
to the table by a tightening of the bolt § on
the clamp-bar 7. This having been done, the
operator moves the controller-lever 6o to
throw the clutch-sleeve 64 on the rack-shaft
53 into engagement with the loose sleeve 52
carrying the worm-wheel, thus causing rota-
tion to be communicated to the rack-shaft
53 from the driven shaft 13 through the
medium of the worm and worm-wheel 47
and 48, friction-clutch members 58 and 61,
which are in engagement, shaft 49, and
worm and worm-wheel 30 and 51, whereby
to effect a properly timed slow lowering
movement of the drills through the work
due to the pinioned ends of the shaft 3
working in the rack-bars 57, 57 carried by
The drill spindles are
driven from the shaft 18 through the mter-
mediate set of gears 14 and 25, shatts 24,
and second set of gears 27 and 28. The
drilling of the holes being completed the
lever 65 is thrown to release the engagement
of the clutch-sleeves 52 and 64 after which
the air-valve handle 76 on the cylinder 72 1s
moved to adwit fluid-pressure to the top
of the cylinder 72, thus forcing the oil or

cylinder 69 through a pipe 73. .Air or other | other liquid in said cylinder to the other

pressure 1s admitted to |

cylinder 69 on top of the piston therein and
effecting a rapid ascent of the spindle-carry-
ing head. The drills are now shifted 1m
unison in the ares of a common circle to

place them in position to again act on the

work by merely turning the hand-wheel 39
carried by the shaft 88 to effect a turning
of the master-wheel 15 and relatively fixed
drill-carrying spindles 20 the desired dis-
tance. To adjust the spindles for operating
on different sizes of work or for drilling two
or more sets of concentrically arranged holes
in the same picce of work it 1s only neces-
sary to loosen the blocks 31, which coact
with the flanges 33 of the spindle-carrying
members to lock them against movement rel-
ative to the master-wheel 15, and then to
take hold of the outer or spindle-carrying
end of one of the members 17 and swing 1t
to the desired position of adjustment rela-
tive to the axis of the wheel 15. As one
member 17 is swung about its axis the other
spindle-carrying members will be caused to
swing the same distance in unison therewith,
due to the ring-gear 22 meshing with the
oear 21 on the journal end of each member.
The operator by watching the movement of
the index-finger 46 along the face of the
dial-bar 45 can tell when the desired posi-
tion of adjustment is reached. The members
17 being adjusted, they are again locked to
the master-wheel by a tightening of the
blocks 31 thereon. It is apparent with this
manner of adjusting the spindles that a very
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wide range of adjustmént thereof may be | spindle carried by each member at one si‘de _
of its axis, means communicating rotation

had, &5 such adjustment is only limited by
the size of the circle which can be described
by a spindle relative to the master-wheel,
and this of course depends upon the length
of throw of the members 17.- - |
I desire to be understood that my inven-
tion is not limited to any specific form, ar-
rangemnent or size of parts except in so far
as such limitations are specified in the claims.
Having thus described my invention, what
I claim as new, and desire to secure by Let-

ters Patent, is,—

1. In a machine of the class described, the
combination of a shaft mounted for rotary
and longitudinal reciprocatory movements,
a master-wheel loosely carried by said shaft,
a part rotatably carried by said master-
wheel, a spindle carried by said part for ad-
justment therewith around the axis of said

the spindle from the shaft. _

9. In a machine of the class described, the
combination of a shaft mounted, for rotary
and longitudinal reciprocatory movements,
a master-wheel loosely carried by said shaift,
a plurality of members pivotally carried by
sald wheel, a spindle carried by each of said
members for adjustment therewith around
the axis of such member, means for com-
municating rotation from the shaft to the
spindles, and means for causing a like ad-
justment to be communicated to all of said
members when any one 1s turned relative to
the master-wheel. ' '

3. In a machine of the class described, the
combination of a shaft mounted for rotary
and longitudinal movements, a master-wheel
carried thereby for relative rotary adjust-
ment, a plurality of parts carried by said

wheel for rotary movements relative thereto, |

and having their axes parallel to said shaft, a

to the spindles from the shaft, a gear keyed
to each of said parts, and a gear meshing
with said gears for communicating like ro-
tation from one to the others.

4. In a machine of the ciass described, the

~combination of a frame, a cross-head mov-

able in said frame and forming a housing,
a main shaft journaled in said cross-head, a

‘master-wheel loosely carried by the shait

and having a plurality of openings there-

| through, spindle-carrying parts journaled in

sald openings, a shaft axially journaled in
each part, a spindle carried by each. part at
one side of its axis, means for communicat-
ing motion to the spindles from the main
shaft through said other shafts, and means

09

60

for causing said parts to rotate In unison

through

D. fn

a spindle-carrying head, the combi-

partial circles relative to said wheel.

nation of a base ‘part, -a member rotatably

carried by said part, a spindle carried at the
free end of said .member and having its
inner end thrust against said base part, and
means for driving the spindle.

. 6. In a machine of the class described, the

combination of a head, a plurality of mem-
bers rotatably carried by said head, a spindle
carried at the free end of each member, anti-

friction thrust means disposed between the

inner end of each spindle and the head 1n
contact with each whereby the spindle thrust
is on such head, and means for driving the
spindles. | _ I
In testimony whereof 1 have hereunto
signed my name to this specification in the
presence of two subscribing witnesses.

WILLIAM W. VOSPER.
- Witnesses: | |

C. W. Owen,
Hazer B. Higrr.
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