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To alt whomi it may concern: :
Be it known that I, NorMaN MARSHALL,
citizen of the United States, and resident of
Newton, county of Middlesex, Massachusetts,
have invented certain new and useful Im-
provements in Tapping-Machines, of which
the following is a specification. '
The invention relates to a machine for
tapping holes in metallic pieces of work and
its object is to provide a machine by which

this class of work may be conveniently and
rapidly done with a resulting economy in its

production. : R
In the manufacture of lamp sockets, cut-
outs, switches and other electrical devices,

numerous metallic pieces are used which are

provided with one or more tapped holes for
the reception of binding and securing screws,

and many-of such pieces are provided with

a plurality of tapped holes arranged in line.
The machine in which I have embodied the
various features of my invention is designed
especially for operating upon this class of
work, and the features of ivention will be
explained with reference to this machine.
It will be understood however, that this ma-
chine may be utilized for other classes of

work and that various features of the inven-

tion may be embodied in machines differing

in the specific construction and arrangement .
of parts from this machine, and especially.

adapted  for different classes of work; the

construction and arrangement of the parts.

being modified to best suit the conditions

under which the features of the. invention

are to be employed.

" The various features of the invention will
be readily uhderstood from the following
detailed description of the machine in which
I have-embodied them and will be set forth
in the claims. _ _

~ In the drawings Figure 1 is a front eleva-
tion of the machine in which I have em-
bodied the various features of my invention
in the form in which I prefer to use them.
Fig. 2 is & vertical sectional view showing
the manner of mounting the slides which
carry the spindles. Fig. 3 is a side elevation
with the spindle carrying slides removed to
niore clearly show the other parts. Fig. 4
is a side elevation of a spindle carrying slide
and also showing the work carrying drum in
section. [Fig. 5 is a vertical sectional view
through the axis of one of the spindles.
Fig. 6 is a diagrammatic view showing the

_bars.

relative arrangement of the spindles with
relation to the path of travel of a work car-
rying jig when four holes arranged in line
are to be tapped. Fig. 7 is a detail showing
the cam for advancing and retracting a spin-
dle; and Fig. 8 is a detail showing a cam
for controlling the direction of rotation of a
spindle. - »

In the machine shown in the drawings the
pieces of work are presented in position to
be operated upon by the tap carrying spin-
dles by a series of work carrying jigs A
which are secured upon the periphery of a
carrier drum A’. These jigs are brought
by the movement of the carrier drum suc-
cessively into position to register with each
of the four spindles B’ B2 B? B* with which
the machine is provided. These spindles
are arranged progressively along the path
of travel of the jigs and are so mounted that
they may be adjusted transversely of the
path of the jigs to bring them into position

to register with the holes in the pieces of

work which are to be tapped.

By properly adjusting the spindles the
machine may be utilized to tap any four
holes which are arranged ‘in line in a piece

of work or which occur in different pieces

of work and are brought into line by the ar-
rangement of the pieces of work upon the
jig or jigs secured to the carrier drum. For
the purpose of illustration I have shown jigs
adapted.to hold a metallic bar W having its
ends. bent at right angles as at W and pro-
vided with a series of four closely arranged
holes W2 These bars are held upon the jigs
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by the engagement of the bent ends W” with

the ends of the jigs and by the four pins a
arranged to engage opposite sides of the
It will be understood however, that
jigs may be provided for supporting any de-
sired piece of work and that such jigs may
be substituted for the jigs shown. For in-

_stance, if the piece of work to be operated
-upon is provided with but one hole, four

jigs adapted to support such piece of worlk
may be secured to the drum in place of each
of the jigs shown, the four jigs being so ar-
ranged that the four holes to be tapped will
be in line longitudinally of the drum.
These four jigs may be constructed to sup-
port the same piece of work or may be of
different form and adapted to support pieces
of work which differ from each other or
different jigs in each series of four may be

95

100

05

Lo

110



10

15

20

-
cofistriteted to support the same piece of
work in different positions in ease the piece
of work is provided with two or more holes
which are to be tapped. \

In the machine shown the four spindles
are arranged progressively along the path

of travel of the jigs and are separated by a’

space equal to the distance between suc-
cessive jigs in the series. The machine is
adapted therefore to tap four holes which
are in line. By providing means for ad-
justing the spindles in the direction of travel
of the jigs as well as transversely of their
travel, the machine may be adapted to tap

‘holes which are not in line if it is found
.desirable to make provision for such opera-

X

tion. :

The tap carrying spindles are arranged
radially of the work carrying drum and are
advarniced and retracted along radial lines.
During the advance movement of the spin-
dles each spindle is rotated in a direction

~to. drive the tap into the work and as the
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. carried by the spindle B* into the work by |
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- member while - rotating

tapping is completed the direction of rota-
tion of the spindle is reversed and the spin-
dle retracted to run the tap out of the work.

‘The tap carrying spindles are carried by
four similarly constructed slides B B® B?
B® which are mounted for transverse ad-
justment upon guideways B® formed on op-
posite sides of two arms B*® B** which pro-
ject from. the frame of the machine, the
slides B® B® being mounted upon the oppo-
site sides of the arm B and the slides B’
B® being mounted upon the opposite sides of
the arm B, Fig. 2. o

- The mechanisms for operating and con-
trolling the spindles and the devices for ad-
justing and clamping the slides are substan-
tially the same for each spindle and slide

‘and it will be sufficient to describe in detail

the mechanisms for operating the spindle B*

and the devices for adjusting and clamping |,

the slide Bs. , )
The spindle B¢ is rotated through a clutch
member ) connected. with the spindle by a
key and key-way so that the spindle is free
to move longitudinally through the clutch
' i therewith. The
clutch member b is arranged between two
clutch members b’; b* and 1s provided:;with
conical frictional clutch surfaces to codp-

-erate with corresponding surfaces upon the

clutch members 8’ 2. The clutch member
b* is rotated in a direction, to drive the tap

means of a belt passing over a pulley 4® con-
nected with the clutch member ? through
the bearing sleeve #*. The bearing sleeve
b* is mounted in a bearing 5° formed on the
lower part of the slide B® and is held in po-
sition 1n said bearing by the engagement of

“the clutch member 4% and pulley 5% with the

ends of the bearing. The clutch member 3’
is driven in a direction to run the tap car-

. 981,668

ried by the spindle B* out of the work by
means of a belt -passing.over a pulley ¢
connected with the clutch member 3’ by a

| sleeve 47 and the sleeve 7 is mounted in a

bearing 5° formed upon the upper part of

- the slide Bs.

‘The clutch member b is shifted from one
driving clutch member to the other to re-
verse the direction of rotation of spindle
through a shifting lever 3° pivoted to the
slide B® and connected with the clutch 5
by means of pins 5% extending from the
lever into an annular groové in the clutch.
The shifting lever is operated at the proper
time by means of a cam b arranged to op-
erate upon shoe 6*® carried by the outer end
of ‘the lever 8°." The shifting lever is held
in engagement with the cam by means of
springs 0 connected to the slide BS and to
pins b*® projecting from the shifting lever.

The spindle B* extends loosely through
the pulleys &* and 4° and their connected
clutch members and is supported at its upper

‘end in a bearing block 5¢ which is carried

by a lever-b'". The spindle is held from
longitudinal movement in the bearing block
b1% by the engagément of the collars 5'® on
the spindle with the opposite sides of the
bearing block ¢ and the bearing block is
pivoted in the lever 7 to accommodate the
movement of the spindle as the lever is
raised and lowered. The spindle B* is ad-
vanced and retracted by the action of a cam.
0* upon a bearing shoe 5*° secured to the
lever 6%, the bearing shoe being held in en-
gagement with the cam by a spring 5%

The cams 0 and 0" for controlling the
direction of rotation of the spindle and for
advancing and retracting the spindle are se-
cured upon a short shaft 5 which is mount-
ed in the slide B® and this shaft is continu-
ously driven through a gear 5.

The gears 5% through which the cams for

‘the different spindles are driven are engaged

with each other and this train of gears is
driven from a shaft C through a pinion C’
which engages the gear 0% for the spindle
B3, The face of the pinion C” and the faces

‘of the gears 0% are of sufficient breadth to

enable the spindles to be adjusted laterally
without disengaging the gears.” The shaft
(C” is-the main driving shaft of the machine
and is continuously driven by means of a
belt passing over a driving pulley C=

‘The operating and controlling cams for:

the spindles are so timed that during the

-advance movement, of the spindle the clutch

b'is in engagement with the clutch member
b2.and the spindle is rotated in a direction
‘to drive the tap-carried by the spindle into
the work. As the advance movement of the
spindle is completed the clutch & is quickly
shifted into erigagement with the clutch
member b’ thus reversing the direction of
rotation of the spindle and; during the.re-
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tracting movement of the spindle it is ro-j

tated -in a reverse direction to run the tap
out of the work, :

In order that the position of the spindle
may be varied transversely of the path of
travel of the jigs to bring the spindle into
accurate register with the hole which is to be
tapped, the slide B® is adjustably mounted
upon the bearing ways B°.
in its adjusted position upon the ways by
means of a clamping gib ¢ mounted in the
slide and operated by two clamping bolts d.

These bolts extend-through bearings in the:

slide B® and are screw-threaded into the
gib d as indicated in Fig. 2. The bolts are
provided at their outer: ends with arms d?
to which are connected the operating bars @
which extend toward the front of the ma-
chine and are provided with handles d* ar-
ranged
By operating the bars d* the bolts ¢
may be turned to loosen or tighten the gib d
and thus release or clamp the slide B® to the
ways. When the slide B® is released it may
be adjusted upon the ways by means of an
adjusting rod £, the inner end of which is
serew-threaded into the arm B**. The rod f
is provided with two collars f/ which engage

opposite ends of a boss /> on the bearing 6°
which is formed on the lower part of the
dlide BS. The rod f is provided at its for-
ward,end with an operating handle f* ar-
ranged within convenient reach of the op-
cerator and by which the rod may be turned
to adjust the slide B® backward or forward
upon the ways. 4

The belt for driving the pulleys 0* for the
spindles B? Bt is led around an idle pulley
b* as it passes from one pulley b® to the
other and this pulley is made adjustable to
take up or let out the belt as the spindles are
adjusted laterally. The means for adjust-
ing the pulley D** consists of a screw-thread-
ed adjusting rod b* engaging a nut b2e
which is connected to the bearing block 5%
upon which the pulley d** is mounted. - The
belt which drives the pulleys b° for the
spindles B* B* is led over an adjustable
pulley 52* which is adjusted by means of a
screw-threaded rod 5% in a manner similar
to the adjustment for the pulley b Sim-

ilar adjustable pulleys 0** and §* are pro--

vided for the belts which drive the pulleys
0% and b for.the spindles B’ B?,

The work carrying drum A’ upon which
the work carrying jigs are secured 1s mount-
ed upon a stud A? and is frictionally held

in position by means of the spring disk A?
arranged to engage the hub -of the drum..

The drum is intermittently advanced to
bring the jigs successively to the spindles by
means of a pawl A* arranged to operate
upon the teeth of a ratchet wheel A5 which
is secured to the drum. The pawl is piv-
oted upon a pawl carrying arm A° and is

The slide is held :

within convenient reach of the op-.

operated at proper intervals by means of a
cam A7 arranged to engage a roll A® carried
by the pawl carrying arm and held in en-
gagement with the cam by means of a spring
A® The cam A’
shaft A which is continuously driven
from the driving shaft C through a vertical
shaft A" connected with the driving shait
through gears A*? and with the cam shaft
A through gears A, '

Tn. the operation of the machine a piece of

work is presented to each spindle at each

advance movement of the work carrying
drum and during the interval between suc-
cessive advance movements of the drum
each spindle is operated and taps a hole in

is secured to the end of a
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the work. Thus at each operation four

holes are tapped and these holes may be in -

the same piece of work or in different pieces
of work as may be desired. The work may
be held in position upon the jigs during the

tapping operation if found -desirable by

means of a presser foot arranged to engage
the upper ‘surface of the work after it has
been- brought into register with the-spindle
and to be removed from engagement.with
the work after the tapping operation.

have shown one form of such a presser foot
which consists of a plate g projecting from
a lever ¢’ which is pivoted at g* to a bracket

depending from the slide B® and is forced -

yieldingly toward the work by a spring ¢°.

The engagement of the plate g with the

work is controlled by means of a collar g* on
the spindle B* which underlies the arms ¢°
of a yoke formed on the lever g”. 'When the
spindle is in its raised position the collar ¢*
acting upon the lever ¢” holds the plate g
above the path of the work. When the
spindle descends the collar g* releases the
lever ¢’ so that the spring g® forces the plate
g against the work and holds it firmly upon
the jig during the tapping operation and
during the running out of the tap until the
spindle nearly reaches its retracted position
when the collar ¢* again engages the lever g’
thus raising the plate ¢ from the surface of
the work so that it will not interfere with
the advance of the work to the next spindle.
By properly adjusting the spindles a plu-
- rality of holes may be tapped which are ar-
ranged in close proximity to each other, and
this class of work as well as the tapping of
single holes in pieces of work may be rap-
idly and economically performed. :

While I prefer to mount the work carry-
ing jigs upon a carrier drum and to arrange
the spindles radially of the drum, as shown
in the drawings, this construction and ar-
rangement is not essential to the broader
features of my invention, and it will be un-
derstood that the work carrying supports
may be otherwise mounted and may be ar-
ranged to travel in any suitable path. It

will also be understood -that the spindles:
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may be differently arranged, the arrange-
ment being modified to suit the particular
arrangement of the work carrying support
or supports and the path of travel of such
support or supports.

The arrangement of the work carrying
jigs to travel in a vertical plane or in a plane
which is approximately vertical is of advan-
tage in that it admits of the jigs being so
constructed that the work will free itself
from the jigs by its own weight after it has

.been presented to the spindles and during.

the return of the jigs to the position where
the operator places the work upon the jig.
The arrangement of the jigs upon a drum is
of further advantage in that it admits of a
compact and convenient arrangement of the
spindles and an arrangement of the parts

. where they are conveniently accessible to

20
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the operator.
What I claim and desire to secure by Let-
ters Patent is:—

~ 1. In g tapping fachine the combination

of a work carrying drum, an arm provided
with ways parallel to the axis of the drum,
a slide adjustably secured on the ways, a
spindle mounted on the slide with its axis
extending radially of the drum, mechanism
for operating said spindle, and mechanism
on the slide for reciprocating said spindle.

|

i

281,665

2. In a tapping machine the combination’

of a work carrying drum, an arm provided -

with ways on 1its opposite sides parallel to
the axis of the drum, a slide adjustably se-
cured on the ways on each side of the arm,
a spindle mounted on each slide with its
axis extending radially of the drum, mecha-
nism for operating each spindle, and mecha-
nism on each slide for advancing and re-
tracting the spindle thereon.

3. A tapping machine, having, in combi-
nation, a traveling work support, & spindle
support mounted for adjustment trans-

versely of the path of travel of the work, a -
spindle mounted on the spindle support,
mechanism for advancing and retracting the |

spindle mounted on the spindle suppeort, op-

i positely driven driving members for the

spindle mounted on the spindle support, a
clutch for alternately connecting the driv-

/ing members with the spindle, and mecha-

nism for operating the clutch mounted upon
the spindle support.

In witness whereof, I have hereunto set
my hand, this 5th day of October 1905.

NORMAN MARSHALL.

In the presence ef—
Ira L. FisH,
Karmarine A. Doean.
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