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CHARLES B. LONG, OF WORCESTER, MASSACHUSETTS,

Letters Patent No, 113,314, deted April 4, 1871,

~ IMPROVEMENT IN MACHINES FOR TAPPING GAS AND WATER-FITTINGS.

The Bcheduls referred to in thease Listters: Patent and mﬂﬂng pa:t of the same,

2o all whom it may concern:
Be it known that I, OHARLES B. LoNG, of the

city and county of Worcester and State of Massa~

chusetts, have invented cert&m new and useful Ims-

| provements in Tapping-Machines for tapping steam, |
“bearings e f, and connected for operatlon to the shaft

gas, and water-pipe fittings, and :for other purposes:
and I do hereby declare the following to be a full,

—

spmdles and their operating devicea The devices on
each of the head-blocks being substantially the same,
it will be necessary to explain but one, all being simi-._

larly lettered upon the drawing.

F indicates a hollow shaft, supported to turn in: N

B by spur-gears G and H.

. Shaft F is also provided with anothem apm-gea.r, I,
which drives the feeding devices. -

The tap-spindle J is fitted to the interior of the hol-
low shaft ¥, the parts being furnished with a groove
and spline,. whereby the tap-spindie is allowed & lon-
gitudinal movement, independent of the hollow shatt
F, but ig, at the s&me time, caused to revolve there-
wmh for the purpose of working the. tay K, which
is arranged in the inner end of the lplndle J, as
shown. . |

A feeding-serew, L, is jmned to the end of the ta.p-
gpindle J by means of a serew-cap M, which fits over

"fthe head of.the foed-sorew L and screws onto the end
of the spindle J, where it I8 retained by a cheek-nut,

J’y all of which is fully shown in fig. 3 of the drawing.
"The feed-serew L is provided with a projecting cen~
‘ter-pin, m, which extends into an opening in the end

‘of the tap-spindle J, and thereby retains the parts in
: ‘the proper relative posltwn ag regards each other,

The nature of my invention consists iu the com- | The feed-serew L is held from revolving by means
binations set forth in the claims. of an arm, I/, rigidly secured to the screw L, near

In the drawing— | its inner end, and having its lower end alranged to

- The parts marked A indicate the main frame, which | travel between guides % n upon the body of the head-
is, in this instance, made with three wings or divis- | block.
mns Al AT AS that are arranged radially at right an- | The feed-screw is moved longitudinally to cause_:
gles to each other around the circular central portion | the taps to advance or recede to or from the work, by
A, in the manner illustrated in figs. 1 and 2. means of a spur-gear, N’, the hub N of which is pro-

The frame is supported upon suitable standards or . | vided with a female. sciew-thread and serves as a nut
legs, a, set under the extremities of the several wings, | upon the ﬁ,ed-suew, moving it in or out, according to
as shown. the direction in which the gear N’ is revolved

- Horizontal opemtmg-slmfts B B B?, are arranged | The hub N of the gear N’ is supported by a mov-
within the wings A* A® A% of the ﬂame where they | able bearing, O, which XI-call the thrust bearing, as it
are supported, and turn in suitable bearings, b b. receives the pressure and thrust occasioned by movlng

Each shaft is provided with a bevel-gear, O, at its | up the taps K to the work.
inner end, which meshes into a ceutral bevel-gewr, D, | The thmsb bearing O is provided with beveled ear-
arranged i in a horizontal position within the clrculm pieces, 4, which are fitted to slide in grooves formed
central part of the frame A. upon guide-blocks P, whereby the bearing O is per-

The gear D is attached to the upper end of a ver- | mitted to move back and forth for a short distance in

tical spindle D', which latter is supported ia the pre- | a direction parallel with the axis of the serew L and
per position by the step and collar-bearings ¢ and d | tap-spindle J. )
apon the tri-braced banger D? at the under side of the | A fork, Q, is arranged at the outer end of the bear~
frame A. The gear D insures a uniform motion be- | ing O, the prongs of which project upward between
tween all the operating-shafts, while, at the same | the ear-pieces ¢ of the bearing O, and a4 pair of angu-
time, power is transmitted through it to the wings of | lar lugs, ¥, attached to the outer side of the guide-
the machine. blocks P. The points of the fork @ are beveled off,

" Mounted upon the top of the several wings A’ A? a as shown in fig, 6, so tha.t by raising the fork upw'm'd
A’ are head-blocks E E' B, whmh support the tap-

. clear, and exact description of ths same, reference
e N bemg had to the accompanying drawing which forms
‘& part of this specification, in which— |
Figure 1 represents a plan view of my improved

tapping machine,
Figure 2 represents a side view of the same. |
Figure 3 represents a central vertical section of one
of the tap-spindles and its operating devices. o

Figure 4 represents a planview of the levers for
operatmg the thrust bearing forks. = |

- Tigure 5 represents a central vertical sectlon of the
fisting-holder or vise.

Figure 6 represents a side view of the thrust be&r—
ing and its support. |

Figure 7 represents a transverse vertical section of -
the feed-screw, and end view of the thrust bearmg

To enable those gkilled in the art to which my in-
vention belongs to make and use the same, I mll pm—.
ceed to deseribe it more in detail.

the beveled ends passmg between the angrﬂar lugs I




- center betwéen the hubs v v

and ear-pieces 4, hold or press upon the thrust bearing
O, while the taps K are commencing to operate.

When the fork Q is lowered the pressure is removed
from the bearing O, so that there will be no strain
upon the tap while it is being withdrawn from the fit-
ting, atter the thread has been formed therein,
. Fhe fork Q is operated by a lever device arranged
beneath the machine, which -device will be hereafter
fully described. o | | I

The feeding device is operated by a back-shaft, R,
arranged parallel to the feed-serew L, and supported

in bearings 1 and k upon projecting arms of the head-

block. .

The gea,i' N’1is co'nnected for opemjtidn to a pinion, |

R, ou the outer end of the back shaft R, by means of
an intermediate gear, R? which latter is supported
upon a suitable stud, I, projecting from the side of the

arm of the bearing k, or from' some other convenient

"~ portion of the machine,

or lesser diameter.

" The back shaft R is provided at its inner end with |

a spur-gear, S, which meshes with the gear I upon

the hollow shaft F, and by this means motion is |
transmitted to the various parts connected with the .

shaft R.

" The tapping and feed devices upon each of the sev- |

eral head-blocks E E! E? are of the same construction
‘and arrangement, exeept that to one of the back shafts
R (in this instance the one upon the head E') is added

.. &'worm or serew, T, for actuating-‘the mechanism of

the shipper devices, which are arranged as hereafter
‘described. - . -

. The outer end of the operating-shaft B!is prolonged
. beyond the end of the frame A’ far enough to support

- _the two driving-pulleys V V', both of which are hung.
~ " loosely upon the shaft B', in the position indicated in

-

- figs.land2. =
- The' pulleys can be joined at will to the shaft B! for

. operation’ by means of a clutch device between their
bhubsvv, S R - -
- The end of the shaft B!is formed hollow, and it is
- slotted through for a short. space at a position cengral
-to the hubs of the driving-pulleys. = -
A spindle, t, extends into the end of the shaft BY, the
inner end of which is farnished with a cross-head, 4,
‘that projectsout through the slot in the shaft B, at the
_ 1 | Notches are formed in
<. the hubs v v’ to receive the ends of the cross-head u,

- and either of the pulley-hubs may be locked to the shaft

- B'by moving the spindle ¢ in or out far enough to cause

the cross-head -u-'_to' enter the notches on one of the

" “hubs. " o
. Both of the pulleys v o' may, when desired, be lefs

~ free to turn loosely upon the shaft B! by moving the

~cross-head u ‘to a position intermediate between the

bubs v v". - . | | : -
- The end of the shaft B! is supported in-a bearing,
~, at the outside of the pulley V. |
- The spindle ¢ is operated by means of a shipper-
lever, W, which is pivoted to the end of the spindle ¢,

and fulerumed at W' upon an arm, W2, which extends

back from the main frame, as indicated in figs. 1 and 2.
A longitudinal slot is fortned througl: the lever W to

‘receive. the fulerum-bolt W', and the lever is thereby
permitted to conform to the direct line of motion re-
quired for the spindle £&. The lever W is arranged in
an oblique position, and its upper end is provided with
a handle, z, by means of which the shipper device can
be operated by band, while its lower end W= is pivoted
to the end of a rod, X, by means of which the shipper
1s connected with devices for operating the lever W au-
tomatically. |

The driving-pulleys V V' are turned in opposite di- |

recilons, one being driven with a crossed belt and the

2

as indicated.
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other with an open belt, and the working parts of the
machine are driven forward or backward accordingly
as the pulley V or V' is locked to the shaft B:: The
arrows upon fig. 1 indicate the direction. of motion of
each of the pulleys. |

‘The pulieys are provided with flanges at their in-
ner edges to prevent the belts from running in con-
tact with each other. | |

- The shipper-rod Y is provided with two stop-collars,
1 and 2, and it is moved back and forth by the action
of the worm or screw T upon the back shaft R, which

-screw meshes with and operates a toothed segment, T?

pivoted at 3 to the side of the head-block E!. An
arm, 1% extends downward from the segment I, the
lower end of which is joined by links 4 to a slide, 5,
upon the shipper-rod Y, | + |

As the slide 5 is moved forward or backward along

the rod Y it engages with the stop-collars 1 and 2, and - -

o o | thereby moves the rod Y and operates the shipper de-

" The speeéd of the feeding devices may be changed by | . - _

.changing the gear N’ and pinion R* for others of greater ;
' . | means of set-screws, and they may readily be adjusted -

‘thereon to different positions to change the action of - .

vices. | S | .
The collars 1 and 2 are secured to the rod Y by

the machine, making itrun in one direction for a longer
or shorter time, as desired.. R
- A coiled-wire spring, 7, is arranged around the rod

| Y, between the slide 5 and the collar 2, for the pur-
pose of throwing the shipper far enough to carry the
| cross-head u of the clutch past the center, from one

hub »- to the other hub ¢, and thereby reverse the
motion of the machine. - |

The forward end of the rod Y is in this instan ece
passed through an opening in the hanger-frame D3,
whereby it is supported in the proper position.

The lever device for operating the forks Q is illus-
trated by fig. 4 of the drawing, It consists of a main
lever, 8, to which are connected two side levers, 9 and
10, arranged at right angles to the main lever 8, and -
connected therewith by means of ball-joints, as shown
at their junction 11. | |

The levers 8, 9, and 10 ‘are each fulerumed near -

their centers to the fulerum-pieces 12, while their
outer ends are pivoted to fhe lower ends of the shanks

Q' of tue forks Q.

The front erdd of the main lever is provided with a -
treadle, 13, and the operator, by pressing down said

treadle 13 with his foot, can with one movement throw

up all of the forks Q to set forward the thrust-bear<
ings O, as all of the levers act in concert. |

The levers are held when down by means of a
spring latch, 14, which locks over one of the levers,
This lateh is automatically drawn back
to release the lever at the proper moment by a rod,
15, the rear end of which is connected by means of
a-simple lever, 16, to the lower end of ‘the arm T? of
the shipper segment T% in the manner fully shown in
fig. 2. ) | -
gThe rod 15 passes through the upper end of the
latch 14, and it is provided with an adjustable collar, .
17, whiceh, coming in contact with the top of the latch
14, as the rod 16 is moved backward, releases the le-
vers, which are thrown up by any sunitable device of
weight or springs, which devices being common it is
not necessary to herein illustrate.

A loop, 18, is arranged over the main lever, to
prevent.it from rising too high when the levers are
released. | | |

The steam, gas, or water-pipe fittings, or other ar-

ticles to be operated upon by the taps K, are se- .

cured in a peculiarly - constructed vise or holder, a
central vertical section of which is shown by fig. 5 of
the drawing. '

A bed-plate, 19, is secured to the top of the frame

| A by ibe screws or bolts 20, which pass through slots

in the plate 19, to permit a lateral adjustment of said
plate. | | | .




other.

by means. of a bell-crank hand-lever, 22, fulerumed

at its knee to a projecting portion, 23, of the bed-

plate 19, and provided at its inner end with a
pin, 24, which works in a transverse slot in the slide-
plate 21. | S |

A. swing-bar, 25, is pivoted at its center to the

slide-plate 21, by a pintle-bolt, 26, and upon the top
~of said swing-bar is a supporting-frame, 27, in which

are arranged the vise-jaw levers 28 and clamping-
screws 29, B | | o

The levers 28 are pivoted at their inner ends upon
serews or bolts 30, and the serews 29 are set in a ver-

tical position, so as to screw down upon the outer

ends of said levers, and cdtise them to hold the fit-
tings. “ | -

The screws 29 are provided with ball-handles 31,

-whereby they can be conveniently and rapidly oper-

ated. " .

Springs 32 are arranged beneath the levers 28, as
indicated, for the purpose of raising them when the
screws 29 are run up. | N |

At each ‘end of the swing-bar 25.is arranged a

holding—box,, 33, constructed so as to fit closely around:

and embrace the several ends of the fitting 34, and,

when the jaw-lever 28 is set down upon the top of
the box 33, the fitting 34 is held firmly and securely |
~in place. | |
The upper part of box 33 can be removed when

the lever 28 is raised, as indicated -at the right-

“hand end in fig. 5, for the purpose of exchanging the
fittings.

A series of different-sized boxes is used to corre-

spond with the different-sized fittings. -

Studs 35 project up from the bed-plate 19, between

which the end of the swing-bar is held when the parts -

are in working position.

The studs 35 are provided with flanges at their in-

ner sides, which fit in the grooves formed on the sides
of the swing-bar 25, and thereby prevent any verti-

cal movement of the parts duaring the operation of
tapping. - |

When the slide—plate 21 is moved out, by swingin g

forward the handle of the lever 22, the end of the
swing-bar 25 is released from between the studs 35,

and the position of the swing-bar 25 and parts con-

nected therewith can be reversed. 'This enables the
- operator to change the fitting at one end during the

operation of the machine upon the fitting at the
The machines may, when desired, be made with
four sets of tapping mechanism, instead of three, in

‘which case the fifting-bolding devices would ‘be ar-
ranged in a diagonal position between two of the

wings. | | e
~ The driving-pulleys and shipping mechanism may

b

be arranged at the end of either of the shafts B, B,
. or B% as most convenient. - g

Upon large and heavy machines, where great power

is required, the driving-pulleys may be arranged upon
a side shaft, which shaft can be connected by a suita- |
ble pinion to a large gear fixed upon the shatt BY,and |

the necessary power be thereby gained. |
The operation of my improved tapping-machine is
as follows: - o -
The fitting to be tapped is secured within the box
33, in the manner explained, the bar 25 is swung

‘around, and the slide-plate moved in, so as to bring
“the end of the bar between the studs 35. This sets
‘the fitting 34 in the proper position to receive the
taps K. - -

The operator then places his foot upon the treadle

13, and depresses the levers 8, 9, 10, which are caught

and held down by the lateh 14.

3

‘To the upper side of the bed-plate 19 is fitted a,_'
sliding plate, 21, arranged with dovetailed ways in such
& manner that it can be moved forward and backward

}
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The levers 8, 9, 10-raise the forks @, zin‘d their bev-
eled points set forward the thrust-bearings O, to re-

celve the pressure against the taps.

The operator next draws forward the handle of
the shipper-lever W, which moves the cross-head
% into the notech on the hub », and locks the pulley.
V to the shatt B thereby setting the machine in
motion, | B k.

The taps K are fed forward into the fitting by the .
nut-gear N and feed-serew L, all of the taps advane-
ing simultaneously. -

The ‘worm T, acting upon the segment T and
arm 1% moves forward the slide 5 upon the rod Y,
the spring 7 being compressed until it rests solidly
against the collar 2, at which time the pressure, act-
Ing against the collar 2, moves forward the rod Y, and
actuates the shipper-lever W, so as to release the
cross-head w from the noteh in the hub v, when the
spring 7, suddenly being relieved, expands, and, by

‘throwing forward the rod ¥, carries the cross-head u

past the center and into the notches upon the hub 2,

‘thereby releasing the pulley V, and locking the pul-
ley V' to the shaft. B', which operation reverses the
‘motion of the machine, so as to withdraw the taps

from the fitting. - ! -
At the.same instant that the shipper is operated -

to reverse the motion of the machine the rod 15,

which is drawn back by the Jever 16, removes the
lateh 14, and releases the levers 8, 9, 10, which, in
rising, draw down the fork ), and thereby relieve
the pressure upon the thrust bearing O, leaving said
bearings loose, so that there will be no strain upon

the taps, during their backward movement, as they

are led out by the feed-screws L, thus preventing
them from tearing out or injuring the thread as they

- are withdrawn from the fittings.

The machine runs with the reverse motion until
the taps K are at a proper distance out of the

{ way, when the slide 5, coming in contact with the

collar 1 upon the rod Y, moves back the shipper-

-lever far enough to release the cross-head w from

the notches on the hub ¢ of the pulley V', whicl
latter being unlocked from the shaft B!, the motion of
the machine is discontinued. | |

The operator then swings out the handle’of lever .
22, and thus moves out the slide-plate 21, so as to al-

low the reversing of the swing-bar 25, which brings

to the front the finished fitting, and carries into posi-

tion the next to be operated npon.

The operator removes the finished fitting from the
box 33 at the outer end of the swing-bar 25 during
the operation of tapping the fitting in the box at the -
inner end of said bar, the only time wasted by stop-
ping the machine being just sufficient to permit of
the reversing of the swing-bar and holders, which re-
quires but a moment. S

1t will be observed that, the three operating-shafts

B B® B® being geared to the horizontal gear D, and
all other parts of the working mechanism connected
by gear, the motions of all the parts are rendered

-positive and uniform, both in their forward and back-

Il

“watd movement., This is important, and gives my

machine great advantage over machines previously
used for this purpose, since there is no liability of
one tap failing to operate to the sime extent as the

|- Having described my improved tapping-machine,

- What I claim therein as new and of mny invention,

| and desire to secure by Letters Patent, is—

1. The combination, with .the tapping-spindle .J
and feed-screw L, of the screw-cap M, lock-nut J, .

apd center-pin m, substantially as and for the pur-

poses set forth. R |

2. The combination, with the tapping mechan-
ism and locking-clutch, of the shipping devices, con-
sisting of the worm T, segment T% arm T? link
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4, slide 5, collars 1 and 2, spring 7, rod Y, levers W | nut N, gear-wheel N, sliding bearing G, and fork
w! W4, and spindle ¢, subst&ntlally as and for the Q, constructed and arranged to operate as deseribed.

purposes set forth. 5. The combination of the swiveled frame 27,
3. The combination, ‘with the arm T? and levers slide-plate 21, swing-bar 23, levers 28, cla,mp-screws

8,9, 10, of the latch 14 rod 15, lever 16, and adjust- | 29, and holdmg-boxes 33, substantmlly as described.

| *able colla,r 17, substantlally a8 and for the purposes | CHARLES B. I.LONG.
- set forth. | | Witnesses: - |
4. The combination of the rotary spindle J, piv- Tros. H. Dopax, .
~ oted to feed-screw L, arm L/, guides n, revolvmg | CHASs, H. BURLEIGH.
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