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PateEnT OFFICE.

GEORGE W. PACKER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE DEERING
HARVESTER COMPANY, OF SAME PLACE.

DRILLING OR BORING MACHINE.

SPECLFICATION forming part of Letters Patent No. 675,107, dated May 28, 1901.
Application filed September 1, 1900, Serial No. 28,845. (No model.)

To all whom it may concern:

Be it known that I, GEORGE W. PACKER, a
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Drilling or Boring Machines;

and I do hereby declare the following to be a |

full, clear, and exact deseription of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same.

The invention relates to automatie boring-
machines, and particularly to that class of ma-
chines where a gang of vertical boring-spin-
dles are advanced and retracted from the
work, which is automatically fed from a hop-
per or receptacle into position to be operated
upon during the retractile movement of the
boring-tools. L

While the machine in its broad embodi-
ment 1s capable of general application as a
multiple drilling or boring device designed
to operate, as indicated, -upon metal sections
or blanks of any character, in the form illus-
trateditis designed particularly for automat-
ically feeding and counterboring the knives

or cutter-sections of harvester or mower:

sickles,

Heretofore it has been the practice to coun-
tersink the punched rivet-holesof the knives
by operating upon said holes separately in an
ordinary type of boring-machine, the knife-
sections being fed to the machine manually.

Itis characteristic of this invention that the
sections to be operated upon are placed in a
receptacle and are automatically fed forward
from the bottom of the receptacle into proper
position under two drill - holding spindles,
which are so mounted and driven as to per-
it them to work sufficiently close together
to insure proper registry with the punched
holes in the knife-sections.

The invention also provides for independ-
ent adjustment of the drill-spindles, so that
they may be moved longitudinally to com-
pensate for drills of different lengths or sec-
tionsof varying thickness and corresponding
depths of the counterbores.

The invention is illustrated in the accom-
panyingdrawings, forming part of this speeci-
fication, wherein—

Figure 1 is a vertical side elevation of the
boring-machine. Fig. 2 is a front elevation

with part in section, showing the manner of

mounting the spindles to secure close rela-
tron of the boring-tools. TFig. 3 isa horizontal
cross-section of the machine, taken on the
line 3 3 of Fig. 2. T[ig. 4is a partial vertical
section on the line 4 4 of Fig. 2, showing the
relation of thereceptacle containing the knife-
sections and the feeding-slide with the boring-
tools. Fig. 5 is a vertical section on theline
5 5 of Fig. 2, showing the adjusting means
for the spindles. Fig. 6 is a partial rear ele-
vation showing the actuating means for the
feeding mechanism. Fig. 7 is a detail view
showing the connection between the spindle-
carriage and the actuating-levers therefor.
Fig. 8 is a cross-sectional detail view of the
pivotal connection between the lever and the
slide, and Fig. 9 is a sectional detail view of
the cross-head connecting the feeding-slide
and the actuating-lever.

Referring to the drawings, A represents the
supporting-frame ot the machine, comprising
a base or table portion A’ and a generally rec-
tangular frame A”. Journaled in the top of
the frame A" isa power-shaft b, provided with
a belt-pulley 0’ at one end and a bevel-gear
b at the opposite end. A bracket-piece a, cast
integrally with the frame-piece 6% and in jux-
taposition to the main shaft, is provided with
bearings for the bit-spindles and a counter-
shaft for connecting the same with the main
shaft. This connecting mechanism is char-
acterized by a vertical counter-shaft provided
with a bevel-gear 0% meshing with the bevel-
gear 0° upon the shaft b, and a pinion 5,
adapted to simultaneously actuate the bit-

| spindle pinions 6°and b°. Said pinions b°and

b'form partof twostub-shafts b° and b*%, which
are journaled in the bearings above named
and are cast with a throughway to accommo-
date the bit-spindles and permit them to re-
ciprocate, as in machines of this type. Ro-

tation of the bit-spindles with the driving-
gears 0° and 07is seecured by means of splines
b® of ordinary construction.

In operating upon blanks of the charac-
ter designated where the counterbore or the
drill-holes are necessarily close together pro-
| vision must be made for bringing the bits
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into proper relation to register with the holes.
In my machiné this is accomplished by pro-
viding one of the bit-spindles with a tumbler-
shaft ¢ intermediate its upper portion, en-
cacing the driving-pinion, and its lower por-
tion, which is secured to the carriage. by
this means lateraladjustmentof the bitswith
respect to each other is possible.

ITeretofore it has been the general practice
to mount a gang of drills upon a common car-
riage, which is reciprocated or fed toward the
work by means of a rotating screw-shaft en-
ocaging with thecarriage. A feed mechanism
of thischaracter isobjectionable in automatic
machines of the character shown in myinven-
tion because the bits would be advanced at a
constant speed and a sudden check and re-
versal of the motion when the counterbore
is finished would be likely to produce objec-
tionable burs in the hole. In my machine
this objection is obviated by a reciprocating
means connected with the carriage which in-
sures a gradual retardation of the bits as they
approach the end of their reciprocation. This
is accomplished by the following means: Se-
curely bolted to the frame of the machine is
a bracket-piece provided with guideways a,
upon which is mounted a carriage d, embrac-
ing the bracket-piece and secured thereon by
overlapping strips d’, which are bolted to the
carriage. Pivotally mounted in brackets e,
which are bolted to the base of the machine,
aretworockingleverse',secured at theirouter
ends by means of a suitable pin-and-yoke con-
nection,asillustrated, tothespindle-carriage.
These levers are connected at theirinnerends
by means of a link ¢*, pinned thereto,with the
reciprocating cross-head ¢’ slidinginsulitable
cuideways e in the main {rame of the ma-
chine. DMotionis imparted to said cross-head
and correspondingly to the rocking levers by
means of a crank-shaft ¢% journaled in the
lower frame of the machine and having there-
on a crank ¢, which crank is operatively con-
nected with the cross-head by a link or con-
necting-rod ¢% On the opposite eud of the
crank-shaft is secured a worm-wheel f, en-
caged by a worm /' upon a suitable counter-
shaft 73, properly journaled on the frame and
having on its opposite end a pulley %, which
is connected by a belt with & suitable drive-
pulley 0 upon the main shaft 0.

The means for automatically feeding the
blanks to the bits comprise a vertical recep-
tacle or hopper 7, which is secured to the
base of the machine by a suitable bracket-
piece 2! in juxtaposition to the bit-spindles.
The bottom of said hopper is open and offers
an outlet for a single blank 1nto a guideway
i, in which slides a suitable feeder-plate g,
which is securely bolted to the cross-head e,
above referred to. Spanning the guideway
I and in a suitable position under the bits 1s
a templet 7°, provided with a projecting
spring-lip 72°. The funetion of this templet
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blanks in proper position while they are be-
ing operated upon.

In a machine of this e¢haracter it is found
necessary to adjust the position of the bits
with respect to each other and the work to be
operdated upon, and to permit this ad justment
the bit-spindles are mounted in bracket-jour-
nals d% which are secured upon integral
screw -studs projecting from face-plates d?
and % Either one or both of said journal-
brackets may be provided with an elongated
slot d? to permit of lateral adjustment of
said brackets. Projectinginwardly from the
face-plates d? and d? are dovetailed or tenon-
shaped ribs d7and d°, which engage corre-
sponding grooves formed in the body of the
carriage. Suitably swiveled on the top of
the carriage by means of a cap-plate d® are
two adjusting-serews %, engaging the respec-
tive ribs d7 and 8, which are provided with
suitable internally-threaded counterbores to
receive the adjusting-screws. Dy this ar-
rangement the plates mmay be adjusted verti-
cally with respect to each other or to accom-
modate different thicknesses of the metal to
be operated upon. |

The operation of the machine is as follows:
The hopper ¢ is first filled with the blanks to
be operated upon (in this case the eutter-sec-
tions or knives of harvester-sickles, which
have already been provided with punched
rivet-holes) and the machine started by con-
necting up the power source through the pul-
ley . The lowermost blank in the hopper
rests in the guideway h'. The first forward
stroke of the cross-head ¢°, which is actuated
through the crank-shaft and its connecting
mechanism, advances the feeder - plate ¢/,
which engages the lowest blank-section and
moves it forward to a position under the tem-
plet 1%, where it is securely held by the spring-
lip of the templet as the feeder-plate 1s re-
tracted. Uponthe reversestroke of thecrank
¢" the rock-shaft e’ is actuated through the
link e%, connected with the cross-head, to ad-
vance the spindle-carriage in such position
that the bits passing through the templet 7/
engage the blank beneath and the said bits
being rotated at a constant speed through
the gearing mechanism will quickly.and ef-
fectively counterbore the rivet-holes. As the
carriage approaches the end of its stroke the
movement of the lever 1s gradually retarded
and the advance of the drills into the metal
checked, thereby preventing burring. The
reverse movement of the carriage is simuita-
neous with the advance of the feeder-plate
to operate upon the second blank, which is
then pushed forward, displacing the first
blank, which has been properly counter-
bored and which then slides from the ma-
chine into a receptacle provided therefor, as
indicated at x in Ifig. 4. Thus it will be seen
that the operation of the machine is entirely
automatie, comprising, as it does, a continu-

is to properly center the bits and secure the I ous rotation of a gang of spindles at a uni-
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form speed and the alternate and gradu- | spindles, rocking levers pivoted on said frame

ally-retarded advance of the spindle-carriage
and the feed mechanism to operate upon the
individual blanks. The work of the machine
1s smooth and efficient and requires httle or
no supervision when it is started.

While I have illustrated the principles of
my invention as applied to a counterboring-
machine employing a series or gang of hits,
it must be distinctly understood that the
mechanism shown is not limited tosuch appli-
cation, but is capable of being applied in
part orin whole to drilling or boring machines
broadly.

Having thus particularly descrlbed my in-
vention, what I claim, and desire to secure
by Letters Patent, is—

1. In a machine for drilling, boring and the
like, a supporting-frame, a rotary bit-spindle
orseriesof spindlesareciprocatingcarriageon
which said spindles are adjustably mounted,
a blank-retaining hopper, means co6perat-
ing with said hopper for feeding the blanks,
and automatic means having a gradually-re-
tarded movement for reciprocating the spin-
dle or spindles, and the feeding means. -

2. In amachine fordrilling, boring, and the
like, a supporting-frame, a rotary bit-spindle
or series of spindles, a blank-retaining hop-

per in Juxtaposition thereto, means codperat-

ing with said hopper for feeding the blanks, a
reciprocating carriage on which said spindles
are adjustably mounted, means for rotating
sald spindles,and antomatic means for succes-
sively advancing said carriage and said feed-
ing means with a gradually-retarded move-
ment.

3. In an automatic machine for drilling,
boring and the like, a supporting-frame, a
rotary bit-spindle or series of spindleg, a re-
ciprocating carriage, means for adjustably
mounting sald spindles on said carriage, a
blank-retaining hopper on said frame, a re-
ciprocating blank-feeding device cobperating
with said hopper, and means for actuating
sald carriage and said feeding device, where-
by they are alternately advanced with a grad-
ually-retarded movement to operate upon the
blanks.

4, In amachine fordrilling, boring, and the
like, a supporting-frame, a reciprocating car-
riage mounted on said frame, rotary bit-spin-
dles adjustably supported on said carriage,
means for rotating said spindles, rocking
levers pivoted to said frame, and attached
to said carriage, a blank-retaining hopper, a
reciprocating feeder-plate cobperating with
sald hopper, and actuating means connected
to sald levers and said feeder-plate, whereby
thefeederand the bit-spindles are alternately
advanced to operate upon the blanks.

5. In amachine for drilling, boring, and the
like, a supporting-frame, a reciprocating car-
riage and guides therefor mounted on said
frame, rotary bit-spindles adjustably mount-
ed on said carriage, means for rotating said

| cooperating with said hopper,

and attached to sald carriage, a blank-re-
taining hopper, a recipmcating feeder-plate
a channeled
guide-plate under said hopper in which said
feederplate works, means on said guide-plate
to hold the blank in position under the bits,
and means codperating with said rocking le-
ver and said feeder-plate, whereby the feeder
and the bits are alternately advanced to op-
erate npon the blanks.

6. Ina machinefordrilling, boring, and the
like, a supporting-frame, a vertical guide on
sald frame, a reciprocating carriage codper-
ating with said guide, rotary bit-spindles in-
dependently adjustable on said carriage,gears
rotatably and slidably connected to said spin-
dles, a main shaft journaled on said frame,
gearing connecting said shaft and said spin-
dle-actuating means, a blank-retaining hop-
per, means cooperating therewith for feeding
the blanks, means for reciprocating the drill-
carriage and the blank-feeding means, and
means driven from the main shaft for actu-
ating sald reciprocating means.

7. Inamachine for drilling, boring, and the
like, a supporting-frame, a vertical guide on
sald frame, a reciprocating carriage codper-
ating with said guide, rotary bit-spindles in-

| dependently adjustable onsaid carriage,gears

rotatably and slidably connected to said spin-
dles, a main shaft journaled on said frame,
gearing connecting said shaft and said spin-
dle-actuating gears, a blank-retaining hop-
per, means cooperating therewith for feeding
thé blanks, a cross-head guided in the frame
to which the feeding means is attached, a
crank-shaftoperatively connected tothe main
shaft, and links connecting said cross-head
with the crank and the carriage respectively.

8. Inamachine for drilling, boring, and the
like, a supporting-frame, a vertical guide on
sald frame, a reciprocating carriage codper-
ating with said guide, rotary bit-spindles in-
dependently adjustable on said carriage,gears
rotatably and slidably connected to said spin-
dles, a main shaft journaled on said frame,
gearing connecting said shaft and said spin-
dle-actuating gears, a blank-retaining hop-

| per, means cooperating therewith for feeding

the blanks, a cross-head guided in the frame
to which the feeding means is attached, a
crank-shaft and a counter-shaft journaled on
the frame,worm-gearing connecting the crank-
shaftand the counter-shaft, connecting means
between the mainshaft and the counter-shaft.
and link connections between the cross-head
and the crank and the cross-head and the car-
riage-reciprocating means, respectively.

9. In a drilling or boring machine, a spin-
dle-carriage and means foradjusting the spin-
dle on the carriage comprising a slidable face-
plate, a spindle-bracket, on said face-plate,

- and internally-threaded studs on the rear of

sald face - plate engaging a corresponding
guide-slot in the carriage, and an adjusting-
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