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No. 739,501.

- UNTTED STATES

Patented September 22, 1903,

PaTENT OFFICE.

JACOB MEYERS, OF PHILADELPHIA, PENNSYLVANIA.

‘DRILL.

sPECIFICATION forming part of Letters Patent No. 789,501, dated September 22, 1908.
Application filed November 18, 1902. Serial No. 131,829, (No model,)

To all whom it may concern:

Be it known that I, Jacos MEYERS, & citi-
zen of the United States of America, and a
resident of Philadelphia, county of Philadel-

phia, State of Peénnsylvania, have invented

certain new and useful Improvements :in
Drills, of which the following is a specifica-
tion. ' o

My invention relates generally to drilling
apparatus, and more specifically consists of

-an improved tool for cross-drilling sinall ar--

ticles which have been chucked in what is
commonly Enown as a ““turret-head lathe.”
-As is wellknown, the turret-ead lathe con-
sists of a rotating chuck or live-spindle and a
tool-carriage in the shape of a révoluble tur-

- et capable of being fed toward and from the
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live-spindle and having means for carrying a
series of tools projecting from said turret-head
and capable of being brought into operation
upon the blank carried by the live-spindle one
after the other as the turret-head is advanced,
withdrawn, partially rotated, and advanced
again. The specific form of my invention,
illustrated in the accompanying drawings,
consists of asmall tool designed to be mounted
in one of the holders of such turret-head and
capable of automatically cross- drilling the
blank carried by the live-spindle whenever
the tool is brought into line therewith and the
turret-head fed forward so as to bring the
drills into the proper position with reference
to the blank. In my construction continued

forward pressure of the turret-head after the
35
their work, and the withdrawal of the turret-
‘head automatically disengages the drills from

drills have come into action feeds them upto

the work,

" The preferred form of apparatus embody-

ing my invention as above outlined is shown

in the accompanying drawings, in which—

Figurel is alongitudinal section of the tool,
showing a portion of the live-spindle of the

. lathe and the blank being operated upon in

e
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side elevation, the parts being in the position’

assumed just beforethe drills are fed forward
to their work. Fig. 2 is asimilar view show-
ing the parts in the position after the drills
have done their work and just before they
are permanently withdrawn.

Throughout thedrawings like reference-fig-

‘ures indicate like parts. :

1 represents the lathe-chuck orlive-spindle,

and 2 is the blank carried therehy, which in '

this case represents the plugof a small valve.
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3 is a.projection from the lathe-chueck, de-

signed to engage a projection 16 on the ro-

tating drill-carrying frame, and thereby cause -

the same to rotate in unison with said lathe-
chuck or spindle. .

- 4 1is the shank of the tool, which is to be

grasped in any convenient clamping appara-
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tus usually attached to the turret-head, (not -

shown,) and 5 is a portion of the holder which
telescopes into the portion 4. These two parts

form a telescoping holder for the drill-carry-

ing frame, and the two teleseoping parts are

-normally held in their outermost position of
adjustmens by meansof thespring 6, confined -

between the end of the part 5 and the plug
7, screwed into the end of the part 4. The
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two telescoping parts are prevented from ro- -

tating one with reference to the other by

.means of the set-screw 8 taking into the slot
|9, formed inthe part 5, or by any other equiva-

lent means. _ o

The outer.end of the part 5 is preferably
enlarged and bored out centrally, as indicated
at 5°; and has a flaring rim on which are cut
the teeth of a bevel-gear10, and meshing with
this bevel-gear are the beveled pinions 11 11,
which are mounted on the drill-holders 12 12,
in which the drills 13 13 are held by means

of the split coned and serew-threaded chucks'

1414, as shown.. Thesedrill-carriers are jour-
naled in the drill-carrying frame 15, which is
journaled on the part 5* of the holder, being
held in place by means of the ring 17, which
is held to the casing 15 by means of screws
1818 orequivalent means. The drill-holders
12 12 are compelled to rotate with the beveled
pinions 11 11, but are permitted to slide
lengthwise therethrough by means of the key-
and -slot connections 19 19 or equivalent
means. . .

Springs 20 20, seated in the drill-carrying
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frame and having their cuter ends bearing

against the heads 21 21 of the drill-carriers 12
12, serve to normally withdraw the drills, so

| that their ends do not project out of the ra-
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dial passage-ways 22 22into axial chamber 2 ,
formed in the casting 15, A set-serew 24, lo-
cated in the closed end of the axial cham er
23, serves as an adjustable stop for the wo k-
piece or blank 2.

The casting 15 or drill-carrying frame of
which it is a part has projecting arms 25 25
orother pivotal bearings in which are mounted
levers 26 and 267, the lett-hand ends of which
engage the outer ends of the drill - carriers,
while their right-hand ends are provided with
rollers 27 27, adapted to engage the faces of
the feed-cone formed on the end of the shank
4. This feed-cone is a double cone having
the oppositely-disposed faces 28 and 29.  As
before stated, 16 is a projection from the cast-
ing 15, which codperates with the projection
3 on the live-spindle of the lathe.

The casting 15 and the ring 17 I will call
the ¢ drill-carrying frame,” and the parts 4
and 5, with their extensions and connections,
T will call the ““holder” for said frame on or
to which it is journaled.

The mode of operation of my invention is
as follows: The drills being chucked in their
holders and properly adjusted and the parts
being in the position shown in Fig. 1, we will
suppose the shank 4 of the holder to be fed
forward until the end of the blank 2 strikes
the adjustable stop 24. At or before that
timethe projections 3and 16 willhave engaged
one another and the drill-carrying frame will
berotatingwiththelive-spindlel. Theholder
and beveled gear 10, formed thereon, being
prevented from rotating, the beveled pinions
1111 will roll around the circumference of the
beveled gear and give the drills a rapid rota-
tion around their respective axes. As the
drills and the drill-carrying frame are rotat-
ing at the same speed as the blank 2, it is evi-
dent that if the drills are fed inward in the
direction of the line of their axes they will
drill into. the blank 2. This feeding action
results from further feeding to the left of the
shank 4 of the holder, which compresses the
spring 6 and brings the face 28 of the feed-
cone into engagement with the rollers 27 on
the levers 26 and 26%, forcing the right-hand
ends of said levers outward and the left-hand
ends inward, the latter pushing before them
the rotating drill-holders. Continued push-
ing forward of theshank 4 willobviously hold
the drills up to their work until the rollers 27
have passed over the base of the cone-face 28
and onto the oppositely-inclined cone-face 29,
when the drills will be withdrawn. Asshown,
the lever 26° is made longer than its compan-
ion 26, so that the drill controlled by the lever
26+ will be fed up to its work in advance of
the other drill. In the same way the outer
end of this lever will pass over onto the other
cone-face 29 in advance of the lever 26 and
its drill will be withdrawn in advance of the
other. By properly adjusting the drills so

that they will never quite meet it is evident
that the one. controlled by the longer lever
will pass just beyond the center of the blank 2

w£0,501

and then be withdrawn, leaving the other drill
to follow it up and ent out the uneven or rough
portion left by the first drill. The position
of the parts just affer this has been done is
shown in Fig. 2.

After the work is completed a withdrawal
of the shank 4 by drawing back the turret-
head will allow the spring 6 to expand, thereby
forcing the telescoping parts4 and 5 backinto
the position shown in Fig. 1 and permitting
the springs 20 20 to withdraw the drills from
engagement with the blank. Further with-
drawal of the turret-head will resulf in carry-
ing the tool bodily away from theblank 2, so
that the same may be further treated by other
tools or cut off, as may be desired.

The advantages of my invention comprise
its accurate and automatic action, conven-
ience and rapidity of use, and freedom from
interference between a number of drills act-
ing simultaneously. The great savingintime
and increase of accuracy over the old proc-
esses of separately chucking and boring in
a drill-press is evident.

It is clear that various changes could be
made in the detailsof construction illustrated
without departing from the spirit and scope
of my invention. The number of drills and

‘the angle of their inclination to the common

axis of the chuck and tool-holder might be
varied. The arrangement shown, in which
the blank and the drill-carrying frame re-
volve while the holder does not revolve, might
be reversed. The construction of the holder
might be varied, other means for feeding the
drills might be substituted, and many other
changes in the form of the parts made without
changing the essential principle of operation.
It is evident also, of course, that whileI have
shown in the drawings and hereinafter men-
tioned in the claims drills as the particular
form of tools to be operated by my invention
other rotary eutting-tools might be substi-
tuted forsaiddrills with the same advantages
in the operation thereof. Such and other
similar modifications 1 should consider still
within the boundaries of my invention.

Having, therefore, described my invention,
what I claim as new, and desire to protect by
Letters Patent, is—

1. The combination of a rotatable drill-car-
rying frame, anon-rotatable holder on which
the frame is journaled, a rotatable work-car-
rying chuck, means for locking the drill-car-
rying frame to the chuck, a drill mounted in
said frame arranged at an angle to the com-
mon axis of the first three mentioned ele-
ments, means whereby the motion of the drill-
carrying frame relative to the holder causes
the rotation of said drill about its axis, and
means for causing a feeding action of said drill
along the line of its axis in the drill-carrying
frame.

2. The combination of a rotating work-car-
rying chuck, a drill-carrying frame, asuitable
holder on which said frame is journaled, the
axis of the journal being in line with the axis
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of rotation of the chuck, means for tempo-

rarily locking the drill-carrying frame to thé

- chuck, a plurality of drills mounted in the
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frame arranged at an angle to the axis of its
journal, means whereby the motion of. the
drill - carrying frame relative to the holder

causes the rotation of said drills about their"

respective axes, and means for causinga feed-
ing action of said drills along the 11nes of their
I'espective axes in the drill-carrying frame.
3.  The combination of a rotatable drill-car-
rying frame, a non-rotatable holder on which
the frame is journaled, a rotatable work-car-
rying chuck, means for locking the drill-car-
rying frame to theé chuck, a drill mounted in
said frame arranged at an angle to the com-
monaxisof the first three mentioned elements,

means whereby the motion of the drill-carry-.

ing frame relative tothe holder causes the ro-
tation of said drill about its axis, said means
comprising a beveled gear on the holder, and
a beveled pinion connected to the drill and
meshing with the beveled gear.

4. The combination of a rotatable drill-car-
rying frame, a non-rotatable holder on which
the frame is journaled, a rotatable work-car-
rying chuck, means for locking the drill-car-
rying frame to the chuck, a plurahty of drills
mounted in said frame arranged at an angle
to the common axis of the ﬁrst three men-
tioned elements, means whereby the motion
of the drill-carrying frame relative to the
holder causes the rotation of said drills about

their respective axes and means for causing

a feeding action of said drills along the lines
of their respective axes in the drill-carrying
frame, said last-mentioned means comprising
a plurality of levers pivoted on the drill-car-
rying-frame, one end of each lever adapted to
move its corresponding drill toward the cen-
ter of the frame, and a feeding-cone movable

. in theline of the axis of the dr11_1 carrying
- frame and adapted to engage the other ends
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of the levers.

. The combination of a rotatable drill-car-
rymO* frame having an axial chamber open at
one end for the introduction of the blank to
be drilled, a radial passage leading to said
chamber, a drill journaled in said passage
and means for feeding and rotating said drill,
together with a holder on which the drill-car-
rying frame is rotatably mounted.

6. The combination of a rotatable drill-car-

- rying frame having an axial chamber open at
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one end for the intr oduction of the blank to
be drilled, a radial passage leading to said
chamber, a drill journaled in said passage and
means for feeding and rotating said drill, to-
gether with an adjustable stop located in the
closed end of the chamber, together with a

‘holder on which the dnll-czm ying frame is
lotatably mounted.

. Thé combination of a rotatable drill-car-
1y1ntr frame having an axial chamber open at
one end, aplur ahty of radial passages leading
to said ehambel drills journaled in said pas-
sages,beveled pmlons rotatingwithsaiddrills,

3

a non-rotating beveled Oem with which said

’ pmlonsmth,and means f01 r otatmo the drill-

car r} ing frame.
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The combination of ‘arotatable drlll-cal- .

rymO' frame having an axial chamber open at

one ‘end, a plurality of radial passages lead- -

ing to said chamber; drills journaled. in said
passages, beveled pinions rotating with said
drills; a non-rotating beveled gear with which
said pinions mesh, and means for rotating
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the drill-carrying frame, said means compris- -

ing a rotating chuck for the blank to be
dr 1lled and a connec’mon from said chuck to
said drill-c carrying frame.

9. The combination of a rotatable drill-car-
rying frame having an axial chamber open at
one end, a plurahty of radial passages lead-
ing to said chamber, drills journaled in said
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passages, beveled pinions rotating with said

drills, anon-rotating beveled gear Wlth which
said pinions mesh1 and means for rotating
the drill- carrying frame, springs nmmdlly

holding said drills so that their points are

withdrawn from the 2;‘{_13,1 chamber,and means

for feeding said drills into said ch'mlberf in :

opposmon to said springs.

10. The combination of arotabable drill-car-
rying frame having an axial chamber open at
one end, one or more radial passages leading
to said chamber drills journaled in said pas-

sages,beveled plhlons rotatingwithsaid drills,
a non-rotating beveled gear w113h which sald
pinions mesh and means for rotating the
drill-carrying frame springs normally hold-
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ing said drills so that their points are with- -

drawn from an axial chamber, and means for
feeding said drills into said chamber in op-
posmon to said springs, said last-mentioned
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means comprising levers pivoted to said drill-
carrying frame and connected at one end to

said drills, and a movable feed-cone engag-

ing the other ends of said levers. -
11. The combination of a rotatable drill-car-
rying frame, a non-rotatable holder on which
the drill-carrying frame isrotatably mounted,

drills mounted in said frame, means for ro-:

tating said drills, a 10n0"1tud1nally-movable,
non- rotamble feed - cone mounted on said

holder, and connecting mechanism between‘

said feed-cone and sald drills.
12. The combination of arotatable drill-car-

rying frame, a non-rotatable holder on which.

the drill-carrying frameis rotatably mounted,
drills mounted in gaid frame, means for ro-
tating said drills, a longitudinally - movable,
non-rotatable feed-cone mounted on said

holder, and levers pivoted on the drill-carry-

ing fmme having one arm connected o a

dr 111 and the obher bearing on the feed-cone.

13. Thecombinationofa rota,table drill-car-
rying frame, a non-rotatable holder on which

the drill-carrying frame is rotatably mounted,

drills mounted in said frame, means for ro-
tating said drills, a longitudinally-movable,

holdér, and connecting mechanism between
said feed-cone and said drills together witha
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.non-rotatable feed-cone mounted on said -




15

20

25

1

spring normally tending to force said feed-
cone out of engagement with said connecting
mechanism.

14. The combination of a drill - earrying

frame, a holder on which it is rotatably

mounted, drills mounted in said frame, a
double-faced feed-cone movable with refer-
ence tosaid drill-carrying frame, and connect-
ing mechanism between the drills and the
feed-cone, which, when codperating with one
face of the cone, feeds the drills forward, and
when codperating with the other face, allows
the withdrawal of said drills,”

15. The combination of a drill-carrying
frame, a holder on which it is rotatably
mounted, oppositely-disposed drills mounted
in said frame, a double-faced feed-cone mov-
able with reference to said drill-carrying
frame, and connecting mechanism between
the drills and the feed-cone, which when co-
operating with one face of the cone, feeds the
drills forward, and when codperating with the
otherface,allowsthe withdrawal of said drills,
said connecting mechanism comprising a pair
of levers pivoted to the drill-carrying frame,
each lever connected at oneend to a drill, and

789,501

at its other end engaging the feed-cone, one of
said pair of levers being arranged to engage
the feed-cone in advance of the other member
of the pair whereby the withdrawal of one
drillis permitted in advance of the withdrawal
of its opposite mate.

16. The combination of a drill-carrying
frame, drills journaled therein, a holder on
which the frame is rotatably mounted, said
holder being made'in two parts telescoping
together along the line of the axis of the jour-
nal-bearing, a spring normally holding said
telescoping parts at the limit of their out-
ward adjustment, feeding apparatus for the
drills, and means carried by the outermost
member of the holder adapted to engage and
operate said feeding apparatus when said
member is pushed inward against the oppo-
sition of the spring.

Signed at Philadelphia, Pennsylvania, this
13th day of November, 1902,

JACOB MEYERS.
Witnesses: ‘
FRANK DURSCH,
CHAS. M. STEINMULLER.
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