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To il whom it may concern: | section through the rocker-shaft, showing the

Be it known that I, EDWARD F. ABBEY, a | several controlling - arms carried thereby.

citizen of the United States, residing at To- | Figs. 5 and 6 are side elevations of the rocker-
ledo, in the county of Lucas and State of Ohio, | arms for elevating and oscillating the work- 55

¢ have invented certain new and useful Im- | holders and showing the means for adjusting

provements in Automatic Multiple Boring- | the inclination of said arms with respect to

Machines; and I do hereby declare the follow- | the rocker-shaft. Fig. 7 is a detall side ele-

ing to be a full, clear, and exact description of | vation of the elevating and oseillating mech-
the same, reference being had to the accom- | anism for the work-holder. Fig. 8 is a top 6o

to panying drawings, forming a part of this in- | plan view of the mechanism shown in Kig. 7

vention, and tothe letters of reference marked | with the rocker-shaft omitted. Figs. 9 and

thereon. 10 are side and front elevations, respectively,

The present invention relates to improve- | of the work-holder, Fig. 9 showing the head
ments in machinery for boring a multiplicity | for the work-holders. Fig. 11 is a detall sec- 05

15 of holes in blocks of wood or other material, | tion of the drill-head, showing the chuck,

and more particularly to machines designed | drill, and stop for controlling the depth of the

for boring brush-blocks to provide sockets | hole formed by the drill. Fig. 12 is a top

for the bristles, although certain features of | plan view illustrating the arrangement of the
the invention are applicable to other ma- | mechanism when employed for forming or 7o

20 chinery of a like character, and hence I do | cutting pattern-disks. Fig. 13 is a detail of

not wish to be limited to the specific adapta- | the clutch in the stop mechanism. Fig. 14

tion mentioned. -- is a detail view of the end of the clutch-oper-
The invention consists, primarily, in a ma- | ating rod. - | |
chine wherein with a single drill for each | Like letters of reference in the several fig- 75

25 block the holes may be formed successively | ures indicate the same parts. | |
and in the proper relative position and at the In the machine illustrated in the accompa-
proper angles for the reception of the bristles | nying drawings the entire working mechan-

 without requiring the attendant to position | ism is shown as mounted upon or within a

_the blocks or the drill by means of a templet, ! main frame consisting, essentially, ot a table 8o

30 as has heretofore been done, | A, mounted on legs B B, secured together by

Further, the invention consists in a ma- | cross-pieces C. The work-holders and drills
chine embodyinga universally-movable work- | are mounted above the table A, while the
holder, with a pattern for automatically con- | major portion of the operating and control-
trolling the positions of the work-holder, in | ling mechanism is located below the level of &3

35 comnbination with a cooperating mechanism | the table and is supported upon the legs B~
for operating upon the work carried by the | and cross-pieces C.
holder. | The drill-head D is rigidly mounted on the

Further, the invention consists in certain | table at the left-hand side of Fig. 1 and 1s
novel details of construction and combina- | adapted to have journaled within 1t as many go

40 tions and arrangements of parts, all as will | spindles ¢ as there are work - holders in the
be now described, and pointed out particu- | particular machine, and it will be uanderstood
larly in the appended claims. | that the number of such spindles may be in-

Referring to the acecompanying drawings, | definitely increased, depending entirely upon
Ficure 1is a side elevation of a machine em- | the size of the machine and the available g3

15 bodying the present improvements; and Fig. | power. Kach spindle is driven by a pulley
9 is a front elevation of the same, the driv- | T, keyed thereon and in turn receiving its mo-
ing-belts in both of these figures being omitted | tion from a belt to be hereinatter referred to.
in order to show underlying parts. Fig.3is | ~Running longitudinally of the table is a

| 4 top plan view of a portion of the operating | suitable dovetail recess ¢?, Fig. 2, in which is 100

so mechanism with the table, work-holders, and | located a bolt for adjustably securing the

pattern-disks removed. - Fig. 4 isa horizontal | base E of the feed-slide ¢ to the top of theta-
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ble.
ways 1n said base, so as to be movable toward

~and from the drill-spindles, and is adapted to

carry the work-holders in accordance with
such movement. The work-holders are car-
ried by a head F, mounted on the forward end
of a bar ', adjustably mounted in a trunnion-
bearing block 7, journaled in the feed-slide e,

the work-holders and their direct supporting
mechanism conustmg, essentially, of vertical

- shafts a, journaled in the head  and carry-

20

30

ing at top and bottom forwardly-projecting
and adjustable rods o', provided at their for-

ward ends with block-holders G G, having

vertically-adjustable jaws ¢, adapted to be
meved toward and from each other by a spin-
dle g', Figs. 9 and 10, having right and left

hand t.hreaJd% cut thereon and also provided:

near the center with an adjustable jaw or

guide g*forirregular work. Asthus mounted.
it will be noted thab the work-holders may be

swung horizontally with the shafts ¢ as cen-
ters, and the length of the arc deseribed by

such work- holdels will be governed by the
length of the rods a', which hemg adjustable -
in the shafts a enables the work to be swung

and'
1t will be further observed that the heaJd ¥y

being journaled on the trunnion f permits the

in accordance with its surface contour,

.........................................................................................................................................

work-holders to be swung in a vertical plane
in accordance with its smfaee contour,

arc of swing in a vertical plane being con-

- trolled by the adjustment of the shaft ' in

40

45

60

' work- holdel

Sdld trunnion-block f.

7% 9° thereon.

the medinm of a worm-wheel 7', Fig. 3,
the latter is adapted to support the control-
ling-cam for the several mechanisms. Shaft

K ha.s at an intermediate point in its length
‘a hub K’, keyed thereon, and upon this hub
are Jounmled cams k& k" the ecam %k control- |

ling the movementof the feed slide and work-

holders toward and from the drills through.

the medium of an operating-lever M, roller

m, bearing on the cam, and conneetmg rod e/,
| dd;;ustably conneomnw the said lever M and:
feed-slide, while the cam T is a,da,p‘red to

cobperate w1tharollerfn (dotted lines, Fig. 1,)

‘mounted . at an intermediate pmnb on the

lever N, journaled beneath the table A at

one end and at its opposite end connected by

a connecting-rod n* with a bell-crank lever
n', Fig. 3, goumaled on a vertical post p'.

; The bell crank lever 7’ is provided with dou-
ble-acting pawls n? adapted to: engage a

- ratchet- wheeln3 mounted on the po&,t@ , and

the latter, when rotated by the operation of

-~ the cam k’ being adapted to transmit such

motion th;_011frh the medium of a worm

__ p* and
worm-wheel p to a pattern-shaft P.

The feed-slide ¢ is mounﬁed in suitable |

irregular outlines of the latter.
movements are preferably imparted to the
work-holders through the medium of a frame
b, to which each of the work-holders is pivot- .

'ally connected by a plate V, having a central
the

The meehamsm f01 z

as well as for eonbrollmﬂ' thef
movement of the work-holdertoward aud from
the driil, is primarily operated from a drive-.
Shaft J, having fast and loose belt-pulleys.
Said shaft J is provided at one
end with a worm j, which transmits motion to
a transverse horizontal cam-shafb K through

and:

66’6‘,21'?

The lever M before referred to isadjunstably
connected with the rods &' by a set-nut m?, and
it i8 held against the cam and the slide ad-
vanced by a spring m'.

The cams & &' are timed to move the shafts

P only when the lever M and feed-slide are
‘moved rearwardly, and hence inasmuch as
the adjustments of the work-holders are con-
‘trolled through the pattern-disks carried by
the shaft. P 1t is obvious that the drills oper-
ate upon the work only when the cam k' is

inoperative and while the work is held in its

adjusted position.

The pattern-disks are preferably secured to

a pattern- carrying disk Q on the shaft P and

are indicated by the letters R and S in the
accompanying drawings. One of said pat-

tern-disks is adapted to control the vertical
adjustiment of the work-holders and the other
the horizontal adjustmeuntof thesame through
the medium of crank-arms s and r, car med
by the rocker:shaft I. and having antifric-
tlon-rollers 7° and w?, adapted to run on the
peripheries of ‘the pc‘theln -disks and to be

moved in accordance with the predetermined
Both of said

trunnion, as shown dearly in FIU'S 2 and 8,
and which frame b is provided Wll}h & trans-

versely- pmJe(,tmg arm earrying an antifrie-
tion-roller ¢, to which the moving power is
Lapplied.. Fm producing the: homzontal MOYE. o .
‘ment the said antifriction-roller ¢’

(which, it
will be noted, is a grooved roller) is embraced

by horizontal rods ¢?, connected together rig-

idly by sleeves b’, mounted on the ends of par-

‘allel cranksc, for'mmn' the upper end of verti-
‘cal shafts o0° 03 Jomndled in a slide A, carried
| o vertical Slldewfty% H on the main Frame A.

When either one of said vertical shafts 0% is
oscillated, it will swing the cranks ¢, and thus
Impart to theframe b and work-holdersa hori--

zontal movement on the shafts a as centers,
the necessary transverse freedom: being per-
mitted bV the arrangeinent of the antifr 105101;1-
rollers ¢’ between the parallel rods ¢*. One
of the shafts 0° extends down below theslide

“hand is preferably sustained at its lower end
in a bearingv. Atan intermediate pointitis

provided with a relatively-long wing
ably formed by a shaft 07,
shaft 0® by arms o4

, prefer-
onnected with the
This wing or shaft o?is

embraced by afork o', Figs. 7and 4, mounted

on a link o, earried'at one end by a link O,
pivotally connected with the main frame, and
at the opposite end by a sleeve and er ank-arm

| §', connected rigidly but adjustably with the

emnk arm s, journaled on the rocker-shaft.
(See Figs. 4 andﬁ.) These two arms s and s,
while connected,are loose on the rocker-shaft,

80 as to oscillate independently thereof, and
‘provision is made for enabling the arm s to

‘be adjusted for pattern-disks of various %mes

. b) conneutmw its-outer end with bhe part s’
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e

through the mediam of an arc-shaped slot and | and in the present machine this may be con-

set-bolt s?, Fig. 6.

The vertical shafts 0° being mounted in
bearings in the slide A it is only necessary to
move said slide vertically in order to impart
to the work-holders a vertical oscillation on
the trunnioun £, and this vertical movement
of the slide & is secured by connecting with
said slide through the medium of a link 2" a
crank-arm [ on ‘the end of the rocker-shatt L
and connecting the arm r with the opposite
end of said shaft by a key or otherwise. The
arm 7, it will be remembered, is controlled in

its movements by one of the pattern-disks,

I5
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and thus as said disk is rotated the arm will
be moved up or allowed to drop in accordance
with the irregularities of said disk, and thus
the work-holders will be moved correspond-
ingly. | |

To insure the unitary oscillation of the
shafts 0° 0% they are also preferably connect-
ed by arms ¢*, which project atan angle from

the arms of cranks ¢ and an intermediate :

link ¢%, as shown clearly in Figs. 1 and 8.

In the practical operation of the machine
it is desirable that pattern-disks should be
provided which will be of such diameter as
to control the formation of all of the holes in
one piece of work, and when all the holes
have been formed a stop mechanism shonld
be brought into action which will arrest the
further operation of the machine until the
movement is again inaugurated by the at-
tendant. This end I acecomplish in the pres-
ent instance by interposing between the cams
k k' and the hub K a suitable c¢luteh or pin
connection W2, which may be thrown out of
action, so as to release the cams from the op-
eration of theshaft, by meansof a controlling-
rod—such, for instance, as the rod g—and
this rod ¢ I control by means of a stop pro-
jection ¢' on the pattern-carrying disk Q.
The stop projection q', coming in contact with
the lower end of the rod g, will advance the
same until it isin position to release the cams,
as aforesaid, by running under the pin W?
and lifting it out of the recess W', where it
is held by the cateh «° until the rod g 1s
drawn out by its spring w°® to release the pin.
The end of rod  is provided with a projec-
tion ¢® having two inclined faces g° ¢'°. The
face ¢° passes under the end of pin W= to
raise it and stop the cams k &', while the face
g, when the rod is moved out by its spring,
passes under the latch w®, moving 1t out to
release the pin W* By mounting the stop
projection ¢ adjustably on the disk Q 1t is
obvious that the adjustment may be made so

~ as to arrest the operation of the machine at

60

any desired point in the rotation of fthe pat-
tern-disk, and consequently the work may be
finished when any predetermined hole has
been completed. To again inaugurate the

movement of the machine, it 18 only neces-
sary that the disk @ should be advanced Dby
the attendant far enough to release the throw-
out rod g from the action of the projection q,

formity to the templet or sample bleck.

veniently accomplished by means of a hand-
wheel p%, mounted on the shaft p', and which
the attendant may grasp and rotate slightly
to advance the pattern-shaft and patterns.
The drill-spindles vefore referred to may
be conveniently rotated by means of a belt
running over a pulley 7% on the shaft J and
cnided by an idler »'. To tighten said belt
and insure a better grip on the pulleys of the
drill-spindles, I prefer to mount intermediate
each of said drill-spindles a tightener-pulley
U, beneath which the belt will pass in run-
ning from one drill-spindle to the next and
which tightener-pulleys may be adjusted by

‘Set-screws u®, as shown clearly in Iig. 2.

Each drill-spindle ecarries a chuck #* for hold-
ing the drills 3, and to adjust the depth of
the hole or cut of the drill I prefer to mount
a gage {' adjustably in the head D, which
gage surrounds the drill at its outer end, and
thus the drill may be set or the gage set to
give the required depth to the opening, inas-
much as the spring m' will only advance the
work until it comes into contact with the gage
or gages. |
Inasmuch as the formation of the pattern-
disks to give the desired angle and position
to each of the holes being drilled might be
difficult T propose in the present machine to
form such pattern-disks directly in the ma-
chine itself, giving to such disks a contour
formation which will be in accordance with
a templet or sample work-block previously
worked out by hand or otherwise produced.

In order to accomplish this, suitable blank

pattern-disks are substituted for the pattern-
disks R and S, and the cutters W3 are sub-
stituted for the antifriction-rollers 7 in the
enhds of the arms r s. These cutters are
adapted to be driven by belts passing around
pulleys«’ on the cutter-spindlew?,and thence
around idlers w to puileys W on the shaft J,
all as shown clearly in Fig. 12. With such
an arrangement if the previously - formed
templet or work-block be clamped in one of
the work-holders and a blank stub or drill
mounted in the corresponding drill-spindle
the operator can by positioning the work-
holders cause the cutters to dress down the
peripheries of the pattern-disks to conform
to the outlines necessary to control the repro-
duction of other work-blocks in exact con-
To
enable the operator to control the positioning
of the work-holders, I preferably connect

arms s* with the arms 7 s and extend screw

shaftsorlinkssdupwardly from the outerends
of the arms s* through the work-table A and
apply hand wheels or nuts s* to such links,
whereby the operator can by rotating said
hand wheels or nuts force the work-holder
into the proper position -and simmultaneously

cut the peripheries ot the pattern-disks, as

beforeexplainced. When the machineis run-
ning automatically for the reproduction of
work-blocks, the links s* and hand-wheels
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st are disconnected from the arms:s? and per- |

form no function whatever. The operation

of cutting the pattern-disks is substantially
the reverse of the drilling operation and pro-

vides a simple and effective means for pro-

ducing pattern-disks having an exact.contour

outlme for the.reprod ucmon of pattern-blocks

of .any desired character.

Having thus-described my invention, what-

I claim asnew,and desire to secure. by Letters
Patent of the United States, 18—
1. In a machine of the character speelﬁed

the combination with the main frame, and

tool for-cooperaiing with the work, of a re-
ciprocatory feed-slide mounted on the main

to oscillate in a ‘plane at right angles ‘to ‘the

plane of oscillation of:said head, work-holders
mounted -on  forwardly- pro,]echmﬂ* Tods -car-
ried by said shaft, pattern-disks:and:mechan-
1sm -interposed between said pattern-disks
and work-holders independent:of the work-

frame, a work-holder head journaledin said
feed-slide so as to oscillate in a single plane,
a work-holder -shaft journaled in said head

holder-carrying mechanism for positioning
- the same in accordance with the predeter-
~mined:contour:outlines of ‘the pattern-dlsks,

'substantlally as deserlbed

combmatwn WIth bhe main fra,me a,nd the

feed-siide mountediin ways to er.eciproca,t-e in

right lines, of a.work-holder -head pivotally
mounted in-said slide to oscillate in a single

plane, a work-holder shaft journaled in:said
head: to oscillate in a planeat right angles to
the plane of oscillation of the head,:adjust-
able forwardly-extending rodson: smd shaft,

work-holders carried by said rods,: frame
connected with :the work-holder a,nd control-

ling the rod -and work-holder and having -a

lateral projeetion thereon, pattern-disks,and

controlling mechanism interposed between

-the pattern disks and projection on said

45

50O
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frame, whereby the work -holders may be

moved in any direction in .accordance with

3. In.a machine for ‘boring brush-blocks,

‘the combination with a boring-spindle mount-
ed 1n fixed -bearings and a universally-mov-
‘able work-holder mounted in a.support adapt-

ed to advance toward and recede from fthe
drill, of a controlling mechanism for said
work-holder embodying pattern-disks, aslide
controlled by one of said disks, and control-

ling the movement of the work-holder in one

direction-and crank-shafts journaled.in:said

slide aud controlled by the other disk-and in -
turn controlling the movement of the work-

holder in the other direction; substantially

as described.

4. In a machine for boring brush-blocks,

the combination with a drill-s pmdle and drlll

and a universally-movable work-holder hav-

ing a controlling-frame, of a vertically-mov-
-ableslide, erank-shafts journaled in said slide

the predetermined contour formation of the
pattern-disks; substantially as described.

operating with thework carried by said holder

666,217

and two p-atte.nn-disks one .éani:roli'in-g the ad-
justment of the slide and the other the ad-

justment of the crank-shafts in their bearings

in said slide; substantially as -described.
5. A machine of the character specified em-

- bodying the following elements, to wit; a uni-

versally-movable work-holder, a tool for co-

a vertically-movable.slide.controlling the ver-

tical movement.of said work-holder, vertical

crank-shafts journaled in said slide and con-

trolling the transverse movements of said
work-holder, twopattern-disks and bell-crank
levers -interposed between .one.of .said disks
- and:the slide and bell-crank levers interposed
~between the otherof said disks and the erank-

shafts journaled in the -slide; substantially

as described.

6. In an apparatus of the character speci-

fied, the combination of the following ele-

ments t0 wit; a universally-movable work-

-holdel mounted in- a-slide tor-advancing the
same, a tool mounted in ':.a--ﬁﬁedcsupport for

codperating with the work mounted in said

~work-holder,.pattern-disks, amechanism con-
trolled by said -pattern-disks for moving the

work-holder horizontally and vertically in ac-

cordance with'the predetermined contour out-
lines of:the disks, a.cam-shaft, cams rotated.
by said shaft -and .connections .operated by
-said -cams for operating the slide upon which

the work-holder is-mounted and for advanc-

ing the pattern-disks when the work-holder
18 retracted ; substantially as described.

7. In an- appamtus of :the character-speci-
fied, the :combination of the following ele-

| :ments, 1o wit; a umversa,lly-movable Work-
‘holder - mou nted 1in-a slide for:advancing the

same, a tool mounted in a fixed support and

cooperating with the work .mounted in said
work-holder, pattern-disks, amechanism con-

trolled by said pattern-disks for moving the

work-holder:horizontally-and vertically in ac-
cordance with the predetermined contourout-

lines of the disk, a cam-shaft, cams mounted
on said -shaft, connections operated by said
cam Tor moving :the .slide upon which the
work-holder -is mounted and for.advancing
the-pattern-disks when the work-holder is re-

tracted and -a -stop mechanism for releasing

the cams from their shaft. controlled hy the

movement of the pattern-disks;.substantially

a8 described.

8. In .an apparatus of the character speci-
fied, the combination of the following ele-
ments, to wit; a universally-movable work-

holder -mounted in a slide for advancing the
same, a tool for cooperating with the work in

the -holder, a vertically-movable:slide, erank-
shafts journaled in said slide and codperat-

1ngwith the work-holder-for moving the same
‘horizontally when the crank - shafts are ro-

tated and vertically when the.slide.is moved,
pattern - disks, connections between one of
sald pattern-disks and:the slide, connections

‘between the other of said pattern-disks and

and -connected with said controlling-frame i the crank-shaft journaled in theslide, a cam-

» 15

30

9o

95

100
105
110
115 .
I20
125

130




666,217

shaft, cams mounted on said shaft and con-
nections operated bysaid cams for alternately
operating the pattern-disksand the slide upon
which the work-holder is mounted; substan-

tially as described.

9. In an apparatus of the character speci-
fied the combination of the following ele-

"~ ments, to wit; a tool, a universally-movable

10

20

work - holder, connections for moving said

‘work-holder horizontally and vertically, pat-

tern-disks controlling such connections,a cam-

shaft, a pawl-and-ratchet connection between |

the cam-shaftand pattern-disks whereby said
pattern - disks are moved intermittently, a
slide supporting the work-holder and an oper-
ating-lever operated by one of the cams on the
cam-shaft and controlling the movements of
said slide; substantially as described.
10. In a machine for boring brush-blocks
the combination with a series of drill-spin-
dles and driving mechanism therefor, of a
corresponding series of block-holders mount-
ed on universally-movable supports, a frame

pivotally connected with all of said block-

holders, a vertically-movable slide, crank-
shafts journaled in said slide to swing hori-

zontally, a horizontal guide connecting the

30

35

cranks of said shafts, a projection on the said
frame codperating with said guide, pattern-
disks and independent operating mechanism
interposed between one of the disks and the
slide and between the other one of said disks
and the crank-shafts journaled in the slide;
substantially as described. |

11. In a machine for boring brush-blocks,
the combination with a series of drill-spin-

 dles and driving mechanism therefor,of a cor-
~ responding series of block-holders mounted

40
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on universally - movable supports, a frame

pivotally connected with all of said block-

holders, and having a transverse projection,
a vertically-movable slide, parallel erank- |

shafts journaled in said slide, a horizontally-
slotted guide in which the sald transverse
projection works connecting the cranks of
the said shafts, a vertically-extending wing
on one of said shafts, a rocker-shaft, inde-
pendently-movable arms on the rocker-shaft
coOperating with the slide and wing respec-
tively, pattern-disks, arms codperating with
the pattern-disks and controlling the first-
mentioned arms, a driving-shaft and inter-
mittingly-operating connections between said

driving-shaftand pattern-disks; substantially

as described. |

12. In a machine of the character specitied,

the combination with the table, the slide-base

“adjustably mounted thereon, theslide mount-

ed in ways in said base, the trunnion-block
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mounted in said slide, the work-holder head
adjustably mounted in said trunnion-block,
the shafts journaled in the head, the for-
wardly-projecting rods adjustably mounted
on the shafts, the work-holders mounted rig-
idly on said arms and the frame pivotally con-

necting the work-holders and having a lat-

eral projection, of a vertically-movable slide,
vertical shafts journaled in the slide, cranks
on said shafts, a slotted guide connecting the
ecranks and cooperating with the lateral pro-
jection on the said trame, pattern-disks con-

trolling respectively the vertical adjustment

of the slide and the movement of the shafts
in their bearings in the slide and a driving
mechanism operating intermittingly and al-
ternately on the pattern-disks and feed-slide
whereby the position of the work-holder 1is
shifted only when the feed-slide is retracted;
substantially as described.

13. In an apparatus of the character speci-
fied, the combination with the universally-
movable work - holder, pattern - disks and
mechanism controlled thereby for moving the
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work-holder, of a spring for advancing the

holder, a drill-spindle and drill and a gage co-
operating with the face of the work for limiting
the advance of the work-holder and the depth
the drill shall enter,whereby holes of thesame

depth may be formed in work of irregular con-
tour; substantially as described.

14. In a machine of the character specified,
the combination with a universally-movable
work - holder, mechanisin for moving said
work-holder embodying pattern-disks and a
pattern-disk shaft, of a drive-shaft, a pawl-
and-ratchet gearinterposed between the drive
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and pattern-disk shaft and a hand-wheel for

advancing the pattern-disk shaft independ-

‘ently of the drive-shaft; substantially as de-
scribed. '

15. In a machine of the character specified
the combination with a universally-movable
work - holder, mechanism for moving said
work-holder embodying pattern-disks and a
pattern-disk shaft, a drive-shaft, cams there-
on, a stop mechanism for releasing the cams
from the shaft embodying a projection mov-
ing in unison with the pattern-disk shaft, a
pawl and ratchet controlled by the cams for
advancing the pattern-disk shaft and a hand-

wheel for advancing the pattern-disk shaft.

independently of its drive-shaft to release
the stop mechanism and inaugurate the auto-

“matic movements; substantially as described.

EDWARD F. ABBEY.

Witnesses: |
ALEXANDER S. STEWART,

THOMAS DURANT.
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