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PATENT

ARTIIUR H.

FOWLER AND EDWARD G. BUDD, OF PHILADELPHIA, PENN-

SYLVANIA, ASSIGNORS TO THE FOWLER & VVOLFE MANUI‘ACTURIVG

COMPANY, OF PENNSYLVANIA

BORING AND TAPPING MACHINE.

SPECIFICATION forming part of Letters Patent No. 621,335, dated March 21, 1899,

Arnlication filed April 21,1898, Serial No, 678,351,

(No model.)

To all whom & may coneern:

Be it known that we, ARTHUR H. FOWLER
and EDWARD . BUDD, of Philadelphia,Penn-
sylvania, have invented an Improvement in

- 5 Boring and Tapping Machines, of which the

following is a specification.

Our invention has reference to combined
boring and tapping machines; and it consists
of certain improvements which are fully set

1o forthin the following specification and shown
in the accompanying drawings, which form
a part thereof.

The object of our invention is to provide a

sultable machine for boring and tapping one
15 or both ends of castings, such as steam-radi-

ators or other pieces of metal, wherein it is
required to bore and tap holes in one or both

endsin a predetermined manner and wherein
large numbers of such structures are required

20 to be similarly bored and tapped. |
In carrying out our invention we provide
a main frame with a transversely-adjustable
table upon which the work to be bored and
tapped may be clamped or otherwise secured.
25 At oneor both ends of the main frame and
laterally disposed with reference to the ad-

Justable table we arrange boring and tap- |

ping spindles in one or more pairs and at a
distance apart equal to the throw or extent
3o of adjustment of the table, so that after the
work has been bored or drilled it may be
positively shifted so as to be moved into defi-
nite position in front of the tapping-spindle
to 1nsure its being properly tapped. The
35 spindles are transversely geared with the
driving-shaft, so that they may be reversed
in dir eetmn of rotation when desired—as, for
example, when it is required to withdraw the
tap—and, farthermore, we prefer that the
40 gearing shall be such that the tapplng-spin-
dles shall rotate at materially slower speed
than the drilling or boring spindles.
boring -spindles are mmultaneous]y moved
forward in boring by hand-power and with-
45 drawnautomatically by a spring orits equiva-
lent, the hand feeding devices being such

that a slow and uniform forward or boring

motion is imparted at a slow speed and a very
quick refurn motion permitted without re-
5o versal of the hand feeding devices.

The .

means of feeding, however, may be employed
in lieu of this character of mechanism. The
tapping-spindles are provided with automatic
screw feeding devices for insuring their for-
ward motion with accuracy and uniformity.
The return movement of the tapping-spindles
is also secured 1n a positive manner until the
taps are withdrawn, in which case the feed-
ing devices are automatwally disconnected
and remain so until again thrown into action
by hand mechanism, the object of this con-
struction being that a hand manipulation
wiil put the t&pping-tool into operation and
after it has fully tapped the hole and its mo-
tion reversed it will automatically cease 1its
backward motion, though continuing its ro-
tary motion.-

In our prefe1 red form of apparatus we em-
ploy two pairs of boring and tapping spin-
dles nupon opposite sides of the ad justable ta-
ble, so that four holes may be simultaneously

‘bored and then subsequently tapped; but we

do not confine ourselves to any particular
number of taps and drills, as these may be
modified to suit the particular character of
the work to be accomplished.

Our invention will be better understood by
reference to the accompanymﬂ* drawings, in
which—

Figure 1 is a plan view of our improved
bounﬂ* and tapping machine with a portion
thereof in section.
of same., Fig. 3 is an end elevation of same.
Fig. 4 is an elevation, with part in section,
of the boring-spindle removed. . Fig. 5 is an
enlarged view of the left-hand portion of Kig.
2, showing the construction of the tapping-
spindles. Fig. 6 is a cross-section on linez
of Fig. 5, and Fig. 7 is a plan view of one
of the feedmﬂ‘-cams for feedmﬂ' the Dboring-
spindles.

A is the main frame and may be adapted
to rest upon a bench or may be provided with

suitable legs to stand upon the floor, as de-

sired. This-main frame is provided with two
transverse guides b, upon which a trans-
versely - movable work - holding table I is
adapted to be supported and guided. This
table is provided with a slot B, in which a

Other | ecrank-pin ¢ on the erank-wheel C operates.

Fig. 2 isa front elevation
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The crank-wheel C rests in a groove in the
main frame and has a downwardly-extending
shaft which is connected to the hand-lever
C' for rotating it. When the hand-lever C’
is thrown around half a revolution, the table

- Ib is fully drawn back, so that its extent of
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reciprocation is equal to the full throw of the
crank-pin ¢, and this corresponds exactly to
the distance between the centers of the drill-
spindles I and the tapping-spindles I. Any
suitable adjusting devices for the table may
be employed, 1f so desired. On each side of
the table B the main frame is provided with
upright portions D D', in which the spindles
I I are properly journaled. |

I% are the boring-spindles and are provided
with suitabie cutters ¢, which may be fur-
nished with facing-shoulders. The spindle

passes through the hub of & pinion I¥, which

18 Journaled in upright portion D' of the main
frame and 1s caused to rotate with said pin-
mn by means of a feather working in a groove
E"and at the sametime pe1 1111tt1nfr10nfr1tud1—
nal reciprocation.

H is an ad,]ustable screw-bearing for the
ea,m -shoe /i and is carried on the rear end of
the spindle I&. It is locked inits adjustment
by means of a lock-nut ¢. Interposed be-
tween the lock-nut ¢ and the nut of the pin-
ion-hub and surrounding the spindle is a
coll-spring G, the funetion of which is to with-

draw the spindle and cutter from the work

and keep it mormal, with its shoe /i resting
against the ecam J. The shoe /i does not re-
volve, as the ecam working in a groove holds
1t ﬂ‘..,"fbll]bt rotation; but 1116 screw I is so fit-
ted to the shoo tlmt while it holds the latter
against displacement vertically it may re-
volve freely with the spindle. It provides
for adjustment of the facing portion of the
drills in the ends of the spindles and also for
the wear between the shoe and the screw.
This may be secured by the proper adjust-
ment of the screw H in the end of the spin-
dle K. The four spindles of the machine are
operated from the same hand-wheel I? with
regard to their longitudinal motion. This
hand-wheel I3, tlnouﬂ*h a shaft IK° worm,
and worm-wheel gear IU', operates a longi-
tudinal shaft 7, which in turn by bevel-gears
IL at each end rotates the transverse cam-
shafts 7 7, to which the cams J are secured.
It will be observed that the cam J is so shaped
that 1ts forward throw is uniform for each
degree of rotation, but quickly permits the
return of the spindle after the boring has
been completed. The flattened portion of
the cam being received against the flattened

~ surface of the shoe /i keeps the parts in such

6o

position normally out of action.

Arranged alternately with the boring-spin-
dles are the tapping-spindles I, carrying at
their inner ends suitable taps 2. These spin-
dles are likewise journaled in the upun'ht
portions D D’ and receive theirrotation from
gears I of larger diameter than the pinions
If, so that they move at a slower rate of revo-

¢clutehed connection with the sleeve N.

lution, 1t being desirable that the drilling op-
eration shall be performed at a eonmdembly
greater speed than is necessary in tapping.
The spindle is connected with the hub of the
gear by means of a feather and groove simi-
larly to the drilling or boring spindle, so as
to rotate with the gear and at the same time
permit longitudinal reciprocation in the hub
thereof. The rear end of these spindles I
are connected by a swivel ¢ with a counter-
weight T through the media of cords or
chains T'. These counterweights tend to
withdraw the spindle or move it away from
the work and insureits withdrawal under the

| control of the feeding mechanism and also its

being coupled into feedmﬂ' connection with
the feedmfr devices, as we will now point out.

D? is a bracket serew-threaded to act as &
stationary nut and arranged concentric to
the rear end of the spmdle Or an ex[enblon
thereof. |

N is a loose sleeve carried by the spindle
and secured thereto, having its outer surface
adapted to the stationary nut D* Thesleeve
N permits slight longitudinal motion of the
spindle and is adapted for connection or dis-
connection therewith by means of the elutch-
teeth 22 and I2, respectively, upon the sleeve
N and the spindle I. It isevident that when

“the cluteh is disconnected the sleeve N re-

mains stationary and the spindle revolves
freely without feeding; buf if the spindle be
permitted to move backward into a clutched
connection with the sleeve N then it will be
fed forward or backward, according to the di-

‘rection of its revolution.

I' is a collar secured to the spindle and
adapted to rotate against a stop-fingerm upon
a transverse bar M, adapted to be moved in one
direction by hand and in the other direction
under the action of a spring M'. W hen this
bar M 1s in the position indicated in Ifig. 5,
which is the normal position when the tapis
out of operation, the spindle is out of connee-
tion with the sleeve N. If now it 18 desired
to putthe tapinto ta,ppmn' operation, therota-

tion of the gear F Is first insured in the proper

direction for tapping, and then the rod M is
pulled forward, so that the finger m shifts
from the dotted position into the solid posi-
tionin I'ig. 6. Whenthisisdone, thecounter-
weight I’ pulls the spindle I backward into
- The
rotation of the spindle imparts a similar rota-
tion to the sleeve N, and this in working
through the stationary nut D? feeds the spin-
dle forward with the proper rapidity. It is
to be kept in mind, however, that the throws
of the tap 2 should have the same pitch as the
throws of the sleeve N. When the hole is
fully tapped, the direction of rotation of the
spindle is reversed, and in the same manner
1t 1s fed backward. It will be understood,

however, that after the forward motion of the
spindle the rod M under the action of ifs
spring 1s shifted backward, so as to bring the
finger m again into the position indicated in
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dotted lines, Fig. 6, and as shown in Fig. 5.
This finger m, being in the path of the collar
I', arreststhe backwardfeedingof thespindle;

buat as the latter continues to rotate it contin- -

ues to feed the sleeve N backward in the sta-

.tionary nut D* until the c¢luteh connection is
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disconnected. The spindle then continues to
rotate against the finger m as a bearing with-
out Glthel forward or backward feedmﬂ' IMo-
tion. In this manner it 1s seen that the syin-
dle is automatic in being thrown out of action
and properly puts itself into action with the
feeding devices when the bar M is moved. It
will be understood that a similar action to.this
takes place with all of the four tapping-spin-
dles, and when this operation 1s beilng per-
formed the boring-spindles are out of opera-
tion, though continuing to revolve. For con-

venience the cords or chains T are passed

over suitable shoes on the cam-shafts 7, and
likewisetheswivelsiareguided bysaid shafts;
but 1t 1s evident that this is not at all neces-
sary, as a stationary support for these parts
may be provided, if so desired. Itisalso evi-
dent that the tapping and boring operations

might be carried on at the same time 1if the

nature of the work required it, as there 1s
nothing which will preventsuch simultaneous
operation.

We will now refer to the means for impart-
ing the rotation to the pinions and gears F K.

O is the power-wheel and rotates a bevel-
pinion P, which meshes with bevel-gears P’
P* upon opposwe sides, so that said gears ro-

tate 1n opposite directions.

Q) 1s a cluteh carried upon a longitudinal
shaft R, journaled in the main frame A, and
sald cluteh 1s adapted to reciprocate upon
sald shaft and adapted to rotate withit. The
clutch 1s adapted to connect the shaft R with
either the gear P’ or P2, as desired, or discon-
nected with both gears. The clutehis moved
by suitable hand-lever » and in the position
shown in Figs. 1 and 2 i1s out of connection
with the gears P’ P°. 'The ends of the shaft
R are provided with pinions S, which connect
through intermediate gears S’ with the pin-
ions and gears I' ', as indicated in Figs, 2
and 3. It will now be understood that if the
cluteh Q be thrown into connection with the
gear P’ the spindles will rotate in one direc-
tion—such, for example, as in boring and
tapping—while if thrown in connection with
the other gear P* they will be rotated in the
opp051te direction or for withdrawing the

taps. Thislatter motion will of course lotate
the boring-spindles in the opposite direction;
but while this performs no function it is not
objectionable.

YWhile we prefer {he construction herein

set out, we do not confine ourselves to the
minor details, as these may be modified in
various ways withoutdeparting from the prin-

. ¢iples of our Invention.

IIaving now described our invention, what
we claim as new, and desire to secure by Let-
ters PPatent, 18—

G

1. Im a boring and tapping machine, the
combination of a main frame, a transversely-
adjustable work table or support movable
upon sald frame, hand-controlled power de-
vices to shift the work- table, two pairs of bor-
ing and two independent pa,us of tapping
Spmdles arranged upon the main frame at

each side of the adjustable table, power de-

vices for imparting a rotation to said spin-
dles, and hand-controlled means for simulta-
neously feeding the several boring-spindles
toward the table.

2. In a boring and tapping machine, the

70

75

30

eombmatwn of a main frame, a tla,nsversely- |

adjustable work table or Suppmt movable
upon said frame, two pairs of boring and two
independent pairs of tapping Spindles ar-
ranged upon the main frame at each side of
the adJusta,ble table, means for throwing the
table to its full extent in each dneetlon and
locking it there, power devices forimparting
a rotation to said spindles, hand-controlled
means for simultaneously feeding the several
boring-spindles toward the table, and means
for throwing the tapping-spindles i1nto feed-
ing operation by hand and automatically out
oL operation.

3. In a boring and tapping machine, the
combination of a main frame, a transversely-

adjustable work table or support movable

upon said frame, two pairs of boring and tap-
ping spindles arranged upon the main frame
at each side of the adjustable table, power
devices for imparting a continuous rotation
to said spindles, hand-controlled means for

simultaneously feeding the several boring-

spindles toward the table, power devices for
feeding the tapping-spindles, meéans for

throwing the tapping-spindles into feeding

operation with the power devices by hand
and automatically out of operation, and hand-
controlled devices for reversing the rotation
of all of the tapping-spindlessimultaneously.

Qo
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4. In a tapping and boring machine, the

combination of a main frame, a pair of tap-
ping and boring spindles arranged parailel
and carried by the main frame, a reciprocat-
ing work-carrying table movable upon the
main frame transversely of the axis of the
spindles,means for moving the table adefinite
distance in its adjustment so as to bring the
work after being bored intoproper alinement
with the tapping-spindle, power devices for
rotating the spindles, hand-controlled devices
for reversing the rotation of the tapping-
spindle, automatic feeding mechanism for
operating the ta,t)pmﬂ'-spmdle and means for
thlowmﬂ' the tapping-spindle into operation
with the automatic feeding mechanism by
hand and automatically out of operation with
the feeding mechanism.

5. In a tapping and boring machine, the
combination of a main frame having trans-
verse guides, a transversely-adjustable table
attached to said guides, a hand -operated

crank carried in the main frame and directly
| connected with the adjustable work-carrying
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table for imparting to it a definite reciproca- |

~ tion or adjustment, and two or more spindles

. .Journaled in the main frame with their axes |
transversely to the direction of movement of |

the table for boring or tapping por tmns of the

~ work at different tlmes |
6. In a tapping-machine, the comblnaf;mn-

of the spindle carrying the tap, means to im-

o part & rotary motion to the spindle 1n either

direction, a stationary nut, a screw-threaded
sleeve working in said nut and movable with

the spindle but having a provision for lost

motion therewith in the direction of its axis,
~a cluteh connection between the spindle and

‘the sleeve, suitable means for drawing the

- spindle backward into clutch connection with

~the sleeve, and hand-controlled devices for
limiting the backward motion of the spindle

‘to permit its engagement With the sl@eexe or
“hold 1t out of enn*awement |

7. In & tappmﬂ*-machme the combm&tmn |
- of the spindle carrying the tap, means to im-
- part a rotary molion to the spindle in either

direction, a stationary nut, a serew-threaded
sleeve working in said nut and movable with

- the spindle but having a provision for lost |
-~ motion therewith in the direction of its axis, | =
o cluteh connection: between the spindle and

621,335

the sleeve, suitable means for drawing the -

spindle backward in the clutched connection 3
with the sleeve, and hand-controlled devices

for limiting the backward motion of the spin-
dle to per mit its en oagement with the sleeve
or hold it out of engagement consisting of a -

~collar upon the spmdle and a finger adapted 35

to be thrown into or out of the path of the

~collar during the backward movement of the

spindle.
8. In a boring and tapping machlne, the

~combination of a main frame, a transversely-

adjustable work table or -support movable
upon said frame, two pairs of boring and

tapping spindles arranged alternately and

upon the main frame at each side of the ad-
justable table, and hand-controlled means for
shifting the table a distance equal tothe space
between adjacent tapping

“dles.

- In testimony of which invention we here-
unto set our hands.

~ ARTIIUR H. FOWLER.
EDWARD&BUDD- ”

XV1tnesaxes -
-\V“\I L LVA},S'";:'_;--ri;if'_:i;z:;;_rr-rr'

“and boring spin-
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