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To all whom it may concern:
Beitknown thatI,ROLLIN CARROLL LEWIS,
acitizen of the United States,residing at Stam-
ford, in the county of Fairfield and State of
Connecticut, have invented certain new and
useful Impr ovements in Tapping-Machines,
of which the following is a full, elear, a,nd eX-

act deseription.

Thisinventionrelates bo tapping- machmes,
and is a speeial machine of its class designed
to tap holes in the ends of short rods or pins.
The machine is duplex and automatic in its
action, since it embodies two taps or sefts
which are alternately brought into oper ation
upon the rods or pins supphed or fed at two
different points in the machine. Each setof
taps preferably includes two or more acting
simultaneously and respectweiy upon two or
more of the rods or pins, the taps being g gradu-
ated in size and acting successively on each
rod or pin, so as to cut the thread in stages.
- The mventmn consists of the constructions
and combinations hereinatter fully described,
and particularly pointed out in the claims.

In the accompanying drawings, Figure 11 is

a plan of the complete machine “with partsin

section and other parts broken out for clear-
ness. Fig. 2 is a front elevation of the ma-
chine Wlth parts broken away. Fig. 3 is a
front elevation of the machine with - parts in
section. Fig. 4 isa section onlinex x of Fig.
1. Fig. 5is a rear elevation of the middle
pmtlon of the machine. Iig. 6 is a section
on line v v of Fig. 2. Fig. 7is a portion of

Fig. 6, showing a dlfferent position of thef

parts Fig. 8 is a section on line z of Fig. 2,
and Kigs. 9 and 10 are p&rspeetlve ViewSs of

- two dlﬁarent cams.

A is the main frame of the machine, con-
sisting, essentially, of a flat top or tab}e with

~ depending plates reaching toward the floor.

Above the table is maunted a short horizon-
tal shaft a, fixed in bearings a’, between

- which are arranged two loose pulleys a* and

45

a®, driven in opposlte directions by belts a*

‘md each forming one-half of a clutech mem-

ber. Between the pulleys is a loose sleeve b,

having at each end a clutch member adapb-
ed to engage, respectwely, with the pulleys.
50 This sleeve alsocarries a large gear-wheel b/,

l

ends c}f the two plnions.

.1ons.

centrally located aud embmced at the rear
by two antifriction-rollers earried on the up-

per end of a lever b?, pivoted at the point &°

and extending downward through an opening
in the table, where its lowerend enters a sieeve
bt.. The extremlty of this sleeve is wedge-
shaped, and it contains a spring b% permit-
ting it to telescope more or less over the end
of the lever. This lever is used to throw the
sleeve b to the right or left into and out of

engagement with the pulleys to change ihé

direction of rotation of the.geard'. The gear
engages with two elonwated pinions ¢ and c
respectively fixed upon two shafts ¢® and ¢,
mouanted to both rotate and slide in brackets
¢*. These shafts have a reciprocatory move-

ment to right and left, and the pinions are
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elongated so that the gear will remain in en-

gagement with them in all of their positions.
Shafts ¢* and ¢® project beyond their bear-
ings and carry chucks ¢’, in which the taps
¢® and ¢ at each end are held. The upper
taps ¢ are smaller than the lower taps, and
the article to be tapped is first engaged by ithe
upper or smaller taps and then by the larger,
as will hereinafter appear. The reciproca-
tion of the shafts ¢* and ¢® is obtained by
means of a plate d, arranged below the table,
from which pm,]eet upwa,rdly two arms d

and d? carrying blocks d® at their apper ends,

located each side of the two elongated pin-
ions and between the shafts on whieh they
are mounted, said blocks each carrying two
pins d* pmgectmg, respectively, against the
The  pins d* have
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springs d° backing them up in the block,so
that they will 3?131(1 to. extraordinary remsf- -

ance when they are pressed against the pin-
The plate d carries pins dﬁ which pass
through slots in the frame of the machine
and are capped by nuts d7, and on the same
pins are mounted rollers d,’S which engage, re-

spectively,with cam-disks ¢ and ¢ on a shaft
.62

The disks have oppositely - arranged
tracks, so that .in the rotation of the shaft
the plate d will be gradually moved back and
forth to the right and left, such movement
causing the pinions and the shafts ¢ and ¢
to correspeudmﬂ*iy reciprocate. Shaft e° is

_ duven by means of a worm-gear ¢f and worm
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J, having a peripheral cam-groove £’

)
e

¢! on a shaft ¢5. This shaft is driven by
means of a loose pulley ¢® and belt ¢°. The

hub of the pulley has a yielding clutech en-
cagement with a fixed collar ¢® on the shaft.
The clutch (indicated at ¢?) is held in engage-
ment by a spring ¢!, the tension of which can
be adjusted by a nut e, This arrangement
1s provided to allow the clutch to open and
the shaft e® to stop in case the machine
‘“sticks” in operation, and thus prevent
breakage. On the shaft 62 and located be-
tween the two disks e and ¢’ is another cam,

Wedﬂe-shaped lugs f* and f3, one on each
side and at dlamebrlcally opposite positions.
Groove f' engages with a lug orroller g on a
crank-arm ¢', fixed to a vertical shaft g=,
suitably mounted in a bracket at the front of
the machine. The cam oscillates the shaft g?
first in one direction and then in the other,
with intervals between the movements durmg
which the tapping is done. The upper end
of the shaft carries a flattened lug g3, which
cooperates with the other parts, as will be

‘hereinafter described. At the back of the

machine below the table is mounted another
sliding plate, h, connected by pins and slots
with the plate of the main frame in a man-
ner similar to that with which the plate d is
connected. Plate h carries two rollers 4/,
one at each end, which stand in positions to
be engaged by the respective lugs f* and f3
on cam f. First one lug acts and moves the

‘plate in one direction, and after a half-turn

the other lug engages the other roller and
moves the plate in the opposite direction.
On its upper edge the plate has a wedge-
shaped projection A% which engages with the
wedge-shaped end of the sleeve 6. When
plate i is moved in one direction, it causes
the sleeve to ride upward on the projection
h?, meanwhile telescoping over the end of le-
ver b% and when the apexes of the two wedge-

- shaped formations pass each other the ten-
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sion which has been stored in spring b°
causes the sleeve to quickly slide down the
opposite side of projection A° and at the same
time throw lever 0° to the opposite position.
This throws out one ¢luteh and throws in the
other to reverse the direction of rot&tlon of
gear b'.

At each end of the machme above the table
are arranged the feed-hoppers for the articles
to be tapped and the devices for holding said
articles while being acted upon by the taps.
The feed-hopper is an inclined guide or chute
consisting of two guides 2.and ¢ engaging the
ends of the rods or pins 7, which are placed
therein one above the other and adapted to
move downward by gravity each time one is

- removed from the lower end of the chute.

The guide 7' is made adjustable laterally by
means of the screw-shaft +° in a well-known
manner.

arranged two disks k and /%, fixed upon shaft

It and arranged to stand oppomte the ends of
Hach disk contains four half-

the rods j.

and two

At the lower end of the chute are.

-
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round seats k2, arranged at similar angular
displacements from each other, so that as the
shaft /x* is rotated two of the seats, one in
each disk, are presented to the lower rod ;7 at
the same time, thereby permitting the rod to
leave the chute and enter the two disks,
which then in continuing their rotation pre-
sent their ecurved peripheries to the end of
the chute and prevent the next rod from leayv-
ing it until another pair of seats are presented
to receive it. The disk %' has a portion %2 of
enlarged diameter, forming a radial shoulder,
against which the ends of the rods 7 find a
backing or abutment, and this disk is adjust-

7C
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able longitudinally along the shaft £* to ac-

commodate the various lengths of rods adapt-
ed to be tapped on the machine, this adjust-
ment being effected at the same time that the
adjustment of the guide 2’ is made.
larged part %3 of the disk is shown with a
milled surface, because it is a separate part,
which when serewed upon the main part of
the disk the finest adjustments of the dis-
tance between the backing and disk % can
be acecomplished. The tapping is simultane-
ously performed on the two rods seated in the
front side of the disks—that is to say, the
disks after receiving a rod on the rear side
are turned to bring it to the front side into a
position in line with the tap. In order to hold
the rod immovable in its seat while the tap
is acting upon it, the shoe m is provided.
This shoe has a curved face adapted to bear
simultaneously against the two rods on the
front of the holder and hold them by fric-
tional engagement from rotation.
is carried on the end of a lever m/, pivoted at
m?, and with its opposite end against the flat-
tened end ¢® on the vertical shaft g>. When
this shaft oscillates in one direction, it throws
the end of the lever outward and the shoe at
the other end inward, where it is held during
the tapping operatmn When the tapping is
finished, the shaft ¢° oscillates in the oppo-
site dlrectmn and thus releases the pressure
from the rede permitting them to be moved,

with the disks % and k', to another position.

It will be seen that ihere are two of the le-

vers m’ and that they are moved in opposite

directions simultaneouslyl by the central ver-
tical shaft g% so that while the rods are
clamped on one side of the machine t,hey are
free on the other.

The movements of the disks £ and &' are ac-
complished by devices now to be described.
On the outer end of shaft %£° is another disk,
0o, having four pins o’ projecting from its
outer face. These pins are adapted to be

'I’'he en-

00

95

I00

The shoe
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struck by an apwardly-thrust bolt 0% each .

movement of which rotates the shaft ninety
degrees, or from the position shown in Fig. 6

to that shown in Fig. 7. The side of the bolt
is cut away to prevent the pin next following

the one acted upon from interference with

the bolt. This bolt 18 moved upward by a

130

cam 0° on the shaft e said cam engaging with

the lower end of the bolt, while a spring o re-
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turns the bolt after being lifted. In the re-
turn movement the bolt has a free lateral
movementintheopeninginthe framethrough
which it passes to permit it to ¢lear the pins.

Having moved the shaft a quarter-turn, it is

necessary to lock it in position while the tap-
ping is being done, and for this purpose a
second bolt p is provided, which engages with
one of four notches o° in the periphery of
disk 0. This bolt is carried at the end of a
lever p', pivoted at p® and having a stubby
curved tailpiece p3, adapted to be engaged
by another cam or crank p* on the shaft e
This cam releases the bolt from the disk with
a quick movement. It then rides against the
periphery of the disk until another notch is
presented, when spring p° throws it into en-
cagement therewith. This arrangement of
cams and locking devices occurs on both ends
of the machine, the same letters indicating
corresponding parts. - N
The operation of the machine is as follows:
Power being applied through one of the belts
at, gear b’ rotates both pinions c and ¢’ in the
same. direction, which direction we wiil as-
snme to be proper for tapping with the set of
taps to the right on Fig. 1. The power ap-
plied at the same time fo shaft ¢* causes the
cam ¢’ toactuate the plated and force the pins
d* against the pinions to feed the taps into
the two rods or pins j presented to them by
the work-holder. The shafts ¢* and ¢® move
to the right and rotate simultaneously, the
taps cutting their way into the drilled open-
ings in the ends of the rods. When the full
depth has been tapped, the cam projection s~
acts upon plate h and lever b° to reverse the
direction of rotation of shafts ¢* and ¢® At
the same time cam ¢ commences to move
plate d in the opposite direction, and the re-
ciprocating motion of said shafts is also re-
versed. Simultaneously withorimmediately
after such reversals the shaft g° is oscillated
by the ecam f’, whereupon the lever m' to the
right is tilted in one direction to release the
tapped rods in the holder on that side of the
machine, while the other lever m' is moved
in the opposite direction to grip the rods in
the holder on the other side of the machine.
The reversed rotary and reciprocatory motion
of shafts ¢? and ¢® withdraws the taps on one

~ side while simultaneously forcing those on

55
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the other side into the two rods held in posi-
tion to receive them, and they are tapped in
the same manner as those on the other end
of the machine. As soon as the rods on the
right-hand end have been released by the le-
ver m' the bolt p is withdrawn from disk o
and bolt 0°® forced to rotate the disk a quarter-
turn. Thisbrings the rod which was tapped
by the smaller fap into position to be tapped
by the larger tap and carries an- untapped

rod into position to be tapped by the smaller

tap, while the rod which was finished by the
larger tap is carried clear of the shoe m and
allowed to drop from the seat in the holding-

=

lines in Fig. 8) leading to a suitable recepta-

cle for the finished articles. Thus when the

tapping is finished on the left side of the ma-
chine the new work is in position to be
| tapped on the right side, and the reversal of

motions again takes place in the same man-
ner as before described. In case the {aps
sfick at any stage of the .cutting, as some-
times happensin tapping-machines,theclutch
e will open and allow the feeding devices 10

taps. .
pins d! yield slightly to compensate for slight
increases of friction, and it is only when ex-
traordinary frietion is created that the clutch
opens. | _

It will be seen that the machine is entirely
automatic, it being only necessary to keep
tapped. - - o
- A suitable lubricant, such as oil or soap-
suds, will bedirected against the taps during
the cutting operation by any suitable means.

to be tapped, the size of the chute and the
position of the back-stop k% are adjusted in the
maunner hereinbefore described. .
Having deseribed my invention, I claim—
1. In a tapping-machine, the combination
of two taps, two corresponding movable seats
for the work, feed-hoppers adapted to deliver
the work to the seats, two clamps codperating
with the respective seats to hold the work
therein, means for alternately bringing the
seats into coOperative position with the taps
and means for alternately operating the
clamps, subsfantially as deseribed. '

of a plurality of tap-carrying shafts, a work-
holder cooperating with all of said shafts, an
arm adapted to engage all of the shafts to
feed them forward and independently-yield-
ing connections between said arm and each
shaft, substantially as described.

3. In a tapping-machine, the combination
of two rotary and reciprocatory shafts, taps

wheel engaging and rotating both shafts, two
reciprocating arms each adapted to engage
both shafts to reciprocate them and two work-

of the two shafts, snbstantially as described.
4, In a tapping-machine for tapping holes
in the ends of short rods or ping, a work-

arranged to deliver the rods or pins into the
seats one by one, means for rotating the disks

step by step to bring the rods or pins into po-

sition to be tapped, a clamp adapted to hold
two pins at once in their respective seats, and
two taps adapted to act simultaneously upon

| the two clamped rods or pins, substantially as

described.

stop, thus preventing the breaking of the
Before the clutch opens, however, the

the chute 7 ¢’ supplied with the articles to be

When pins or rods of different lengthsare

2. In a tapping-machine, the combination

carried at each end of each shaft, a single
115

holders codperating with the taps at each end

holder consisting of two disks having seatsin
their peripheries for the rods or pins, a chute
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5. In a tapping-machine, the combination

of a rotary holder for the work, a plurality of

disk to the inclined chute (shown in dotted | seatsin the holder for the work,a single clamp
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adapted to engage the work in two of the seats

at once, two taps acting simultaneously upon
the clamped work, a disk on the same axis

with the holder and having notches in its pe-
riphery, means for rotating the disk step by

step and means for loecking the disk after each
movement, substantially as deseribed.

6. In a tapping-machine, the combination
of two holders for the work, two clampsadapt-
ed to lock the work in the respective holders,
an oscillating shaft simultaneously actuating

743,737

both elamps, releasing one and locking the
other and two taps acting alternately upon

i the work in the two holders, substantially as

described.
In witness whereof 1 subscribe my signa-
ture in presence of {two witnesses.

ROLLIN CARROLL LEWIS.

Witnesses: -
WILLIAM H. BERTINE,
- WILLARD H. ROOSA.
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