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JARECKI MANUFACTURING COMPANY, (LIMITED,) OF SAME PLACE.

MACHINE FOR TAPPING WATER AND GAS FITTINGS.

SPECIFICATION forming part of Letters Patent No, 265,169, dated September 26, 1882,

Application filed April 5, 1882,

To all whom it may concern:

Be it known that I, Er1yAm F. SPAULDING,
a citizen of the United States, and a resident of
Hrie, in the county of Iirie and State of Penn-
sylvania, have invented new and useful Im:

provements'in Screw Cutting or Tapping Ma:

chinery; and I do hereby declare that the fol-
lowiug is a full, clear, and exact deseription
thereof,reference being had to the accompany-
1ng(lmwmos and the letterb or figures of refer-
ence marked thereon.

My invention relates to the construction of
that class of screw-cutting achines designed
for screw-threading pipe-fittings, and particn-
larly to such as have a series of taps for oper-
ating upon several fittings simultaneonsly.

Theteatures of my machine which are found
in other devices for the same purpose are as
follows: a series of ¢hucks or vises for hold-
ing the fittings mouanted upon a revolving
frame-work, and so arranged as to present the
various openings or ¢ ways” of the fittings
suecessively to the varions taps of the series;
a series of tap-spindles mounted in a movmrr
frame or carriage, and so arranged as to pre-
sent a series of taps to the series of fittings
held in the chuek-arms of the rotating flame,
mechanism for operating said tap- spmdles si-

.multaneously either for entering the taps or

withdrawing them; shifting mechanism and
clutches for changing the direction of motion
of the tapping mechanism; and hnally, mech-
anism for feeding forward or dra\\ ing back the
carriage carrying the tap-spindles. ln my ma-
chine the mechanism by which these various
featares are obtained differs frowm other ma-
chines, and therein lies the subject of my in-
vention, as will hereinafter more fully appear.

My invention is illustrated in the accompa-
nying drawings, which form a part of this
specification, of which there are four sheets,
containing nine figures, as follows:

Figure lisa perspective view. Tig.2isa
central vertical longitudinal section, the cen-
trally-located shaft D and devices thereon be-
ing in elevation. Fig. 3 is a top plan view,
(See f, Sheet 3.)  Tig.4 is an elevation of the

end not seen'in Fig. 1. TFigs. 5, 6, and 7 are
- details-of construetion of part of the driving
mechanism, and are as follows: Fig. 5 isa ver-
zz in

tical longitudinal section on the line

(Nomodel.)

] x z in Figs.2 and 5, the parts shown beingon

the right ot said line in Tig. 5 and the le’[t of
it'in Fig.2. Pig.7 is a like view to Fig. 6, the
dne(,uon of vision being in the opposite direc-
tion. TFig. 8 is an enlarged view of the levers
seen in Fig. 2, which form part of the revers-
ing mechanism. Fig. 9 is a view of the spin-
dle-driving gears, which are arranged in front
of the frame B.

The construction of my machine is as fol-
lows:

F'is a frame on which the various parts are
mounted, and is of ordinary construction.

A is the chuck-frame, and is mounted on
standards IV, The machine has two series of
chucks and two series of taps and spindles.
There are four chueksin each series and three
taps and spindles. The chucks of each series
are arranged at right angles to each other ra
dially in the frame A.
spindles are arranged vertically., This ar-
sjruction and operation of the chucks form no
part of this invention, not being novel.

B B’ is a frame-work or standards mounted
‘on the general frame If, and sustains the gear-
ing for operating the tap-spindles.

Cis a movable carriage or standard, in which
the tap-spindles are mounted, and by which
the lower and upper spindles of each series are
advanced and receded. - (The middle spindles
-only bave to movea very slight distance back
after the tap leaves the fitting, and this slight
movement.is effected by springs s on the same.
The movement of these middle spindles while
doing their work is, however, effected by the
carriage C.) The spindles of each %erles are
lettered b o' 02

The machine is driven by two band-pulleys,
E I, mounted on sleeves I’ 1/, which contain
the middle spindles, §’. On these sleeves are
also gears H’and J’, which econvey the move-
ment to the spindle-actaating mechanism.

The mechanism for feeding forward and with-
drawing the taps consists of the sbaft D, op-
erated by the pinion D’, which gears into the
pinions 0% b* on the spindles ¥? 1?, the lead-
serew D2, collar ¢/, levers I I/ L2, drunn W/,
and chaln w.

The mechanism for changing the direction
of motion of the spindles consists of the cluteh-

Tigs. 6 and 7.

Fig. 6 is a section on the line

ing-collar I’ on the shaft I, the yoke Y, shift-

The series of taps and’

rangement of these several parts and the eon--
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ing frame 8, pinion @, serew g, nut N, sliding
bar N’, adjustable tappet-jaws o o, lever O,
connecting-bar O/, lever 0% spring O cross-
head T, eatch-bar T/, and spring T2

The mechanism for rotating the chuck-frame
consists of the angle.lever K/, conneeting-rod
K, pawl-carrying plate P, pawl P/, and ratch-
et R.

I will now proceed to describe more minutely
the construction and operation of the above-
named mechanisms, beginning with the driv-
ing mechanism. :

The two belt-pulleysare mounted on sleeves
E’, Tig. 5 shows one of these sleeves in sec-
tion. They are journaled in the frame-work
B B/, and éxtend far enough back of B’ to re-
ceive the pulleys E. Upon these sleeves, be-
tween the standards B B, are two pinious, J’
and H’. Lying between these sleeves is a
shaft, I, on which are mounted two elutch-pin-
ions, J and H, between which is the sliding
clutch-collar I'. (See Figs. 2 and 3.) The
form of clutch used is not essential and will
not be described. One is shown, however, on
pinion H in Fig. 6. 'When not clntehed these
pinions H and J ran loose upon the shaft.
The pinion H gears directly with the driving-
pinions B’ B/, while the pinion J receives its
motion through intermediate gears, ff. Con-

sequently the pinion J movesin the opposite di-’

rection from the pinion H, and hence the shaft
I will move in oue direction when clutched
by the pinion J and in the opposite direction
when clached by the pinion H. Allthe spin-
dles are operated from the shaft I, and hence
their direction of motion is regulated by the
movement of the clutching-eollar I,

- On the front side of the standard B is a pin-

. lon, 1%, (see Figs. 9 and 2,) which is keyed on
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by set-secrews.

the shatt I. This pinion I* gears with pinions
4 4, which are mounted on stads on thestand-
ard B, and from these 4 4 the spindle-pinions
12 3 are driven, This arrangement of gear-
ing is clearly shown in Fig. 9. The spindle-

pinions are all mounted upon the spindles by

a spline-and groove arrangement, so that the
spindles can move forward and back as oper-
ated by the feeding and drawing mechanism.

‘As the middle spindles, b’ ', move only a short

distance, I use the following construction to
avoid grooving the spindle farther than neces-
sary: The pinion Q is mounted on a collar,
V, by the key V' and a key, U, in the collar
V,and groove U’serves as a spline. This de-
vice can be unshipped without drawing out
the spindle. It is shown in Fig.5. The spin-
dles are connected with the carriage C by
means of collars ¢ ¢/, which are held in place
In order to permit the chuck-
{rame to revolve, the upper and lower spindles
have to be drawn back some distance after
the taps clear the fitting ; butthe middle spin-

- dle only has to move a very slight distance,

65

which movement is effected by the spring s,
and therefore there is no collar ¢/ on the end
of that spindle. Thecarriage C, when advane-

ing the taps into and when drawing them from

the fitting, is moved by the lead-screw D? on
the shaft DD by means of the yoke or collar /,
which is connected with the carriage C by a
pin, ¢}. .“When it comes time for the upper and
lowerspindles to move back the extra distance,
80 as to clear the chucks as they revolve, the
pin ¢ is drawn down, and the ecarriage C is
moved back rapidly by the lever 12 The
mechanism for drawing down this pin ¢%, and
thereby disengaging the carriage from the
yoke C/, is as follows: The pin ¢ is attached
to one end of the lever ¢*, which is turned
down at its other end so as to form a foot.
On the shaft D is a sliding collar, m/, on the
side of which is a pin, ¢%, a bar, M, lying par-
allel with the shaft D, connected at one end

‘to a collar, m, on said shaft, and the other end

resting on the end of an arm or lever, Q.
This bar has on its end a hook, m?*, which,
when the machine is moving in one direction,

70
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engages with the pin m° on the lever O, and -

by this connection is drawn along, when the
machineis reversed until lifted off the pin by
its supporting-arm Q. For instance, the ma-
chine is represented in T'ig. 2 as at the point
where the taps first enter their work in the fit-
tings. In this figure the rod M’ is shown in
dotted lines as it is beyond the shaft D; but
in Fig. 8 it is shown in full lines. As the ma-
chine operates the pin m®is moving toward
the hook m* on the bar M/, with which it en-
gages before the machine reverses. When the
reverse motion takes place it draws the bar
M’ back with it until the lever Q, on which it
rests and which moves with it, lifts it off the
pin m®. This bar M/ has on its side a pin, m?,
which lies in a groove in the sliding collar w/,
and thus the collar is moved along with the
bar M’. The movement of these parts is ef-
fected from the serew g and nut N, which also
regulate or operate the shifting mechanism.
When the collar m’ is drawn along so the pin
¢ is under the foot of lever ¢* it will lift that
lever and withdraw the pin ¢® and free the
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carriage C from the yoke C/, and leave it free

to be moved back by mechanism which oper-
ates more quickly than the lead-screw, which
moves the carriage when the taps are in the
fittings. The mechanism for thus moving the
carriage C when the taps are notin the fittings
is as follows: On the shaft D is a loose dram,
W/, which is kept from moving laterally by
being partly within a recess, «’, in the bed-
plate of the frame. One side of this drum is
provided with one of the parts of a ratchet-
clateh, and to it is connected a chain, which
winds upon it. .On theshaft D, in front of the
drum W/, isplaced the other part of the ratchet-
clateh, (see M,) which is mounted thereon by
a spline-and-groove arrangement, so as to slide
while it revolves with the shaft, In front of
this part of the cluteh M is the loose collar m,
to which the rod M’ is attached. Now, it will
be seen that as the rod M’ is moved, as above
described, it will draw the two parts of the
clutch together,and when this oceurs the dram

| W’ will revolve and wind up the chain w, and
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as this chain is connected with the toggle-le-
vers Li I/ they are drawn up, and when so
drawn up they throw back the lever 12, which
is connected with the carriage C, and thereby
moves.it back rapidly. - As soon as the hook

on rod M/ is disengaged from the lever O the
rod M’ is free to move baek, and as the motion
of the machine is reversed immediately after
this disengagement the clutech M is thrown
from the dram W' by reason of the form of

‘the faces of the two parts, which form is that

of an inclined spiral plane. As soon as the

‘cluteh M W’ 1is thus disengaged the weight W

draws down thetoggles L I/, and thus, through
lever 1%, draws back the carriage.

It should be here remarked that while the
pin ¢ is under the foot of the lever ¢! the ma-
chine reverses, aud the lever is thus kept up
until the carriage has been moved back aud
forward by the lever L% and when the lever ¢*
is released from the pin ¢® the pin ¢® again en-
ters its place in the carriage C and connects it
with the yoke C/.

The mechanism for revolving the chuck-
frame is as follows: On its %haft is a ratchet,
R, (see Fig. 2,) and by its side is a pawl-carry-
ing plate or (]lSl\, P, which is eoncentric with
the ratchet, and is free to revolve upon the
shaft of the chuck-frame. = To this plate is piv-
oted a pawl, wliich engages with the ratchet,
and a pitman-rod, K, which is connected with
the elbow-lever K’ and the movement of this
lever upon its lulcrum k' will cause a rocking
wovement of the plate P, and the movement,
which is effected as hereinafter set forth, is euf
ficient to move the plate Pa quarter- turn The
operation of these devices is as follows: Dur-
ing the time the earriage is drawn back and
forward by the lever 12 the chuck-frame re-
volves a quarter-turn., This movement is ef-
fected as follows: The lower énd of the lever
K’ is eonnected to the pivot-pin I, which joins
the-levers Land I/, Thelever K’ at this point
is slotted, as shown by dotted lines in Figs. 2
and 8, aml as the toggles go np this ]ever is
raised with them and a quarter-turn of the
pawl-carrying plate P is effected, and thereby
the pawlmorvesthechuck-frame forward aquar-
ter-turn. When the toggles L L/ are drawn
down by the weight and carry down with them
the lever X’ the plate P is moved in the oppo-
site direction and carries the pawl back into
a new notch in the ratchet R. The shifting
mechanism—thatistosay,thedevices by which
the clutch-collar I’ is moved so.as to eluteh the
shaft I with first one pinion, H, and then the
other, J, and thereby change the direction of
motion—is as follows: Keepmcr in view the
statement made above—viz., that the position
of the parts as shown in Figs. 2 and 8 is that
which they occupy when the taps are begin-
ning to enter the fittings—it will be seen that
the machine has to run until the threads in
the fittings are finished, and hence varies ac-
cording to the size of the fittings. The parts
which move the shifter take their movements
from the nut Non the serew g, which is revolved

| by the pinion G, as has been befote stated. As

the nut N moves forward it. moves the bar N,
on which are the tappet-jaws 0 0. - These jaws
are made adjustable by a screw-rod, o/, and by
this adjustment is regulated the °1)'1ce of time
between the shifts, whlch as before stated,
must vary according to the size of the httmg,
or, in other words, the distance the taps have
to work and also the pitel of the thread, which
regulates the speed with which the taps move
forward or back in the fitting at a given speed
of rotation. As the bar N’ moves forward one
of the jaws o carries with it the pin % which
isa part of the lever O, and therefore that le-
ver is carried along. BV means of the con-
necting-rod O’ the lever O?isalso moved. The
upper end of this lever O%is a stroug whip-
spring, O3 the end of which is grasped by two
lugs, i 4, on the stem of the yoke Y. On the
lever O? at or near its pivot, are two arms, T
T, forming a cross-head, and on the ends of
these arms are d(hll\tll]g serews ¢t

Pivoted on the pivot of the lever O% are two
cateh - bars, T T/, which rest respectively on
the ends of a T-spring, T%  Oan the lower end
of the yoke-stem Y is a frame, S, which has
hangers 8/, which fit loosely in openings in the
standards -B B’. This frame ean shift {rom
side to side of the space between the stand-
ards B B, and when it does it carries the yoke
Y and cluteh-collar I’ with it. - The lower ends
of this frame set upon the eatch-bars T/ TV and
engage with the catch on the one or the other,
as the case may be. The movement is as fol
lows: As the lever O%is swung forward by the
movement of the lever O and rod O’ the whip-
spring O becowes bent. I cannot move the
parts to which it conuects, because of the frame
S being held by the cateh-bar T/; but as the
movement of the lever 0% goes on the arm T
is brought to bear upon the catch-bar T’ and
depresses ‘it far enough to loosen the catch.
As soon as this occurs the spring O° throws
the frame S over quickly and of course, as
quickly carries the clutch-collar 1’ over and

70
75
8o
8s |
90
95

ICO

clatehes the pinion J, and thereby reverses

the motion of the machine almost instantly.
Thereturn shift iseftected in precisely the same
manner.

I have shown the lead serew D? as being on
the shaft D. When a machine is thus con-
structed all the taps must have the same pitch
of screw-thread. In some sizes of fittings the
ways are not threaded with the same 1)1tch

For tapping such fittings the machine would -

have to be provided Wlth lead-serews on the
spindles.  This can-be done in my machine as
well as any other, and will not affect any of
the other parts of the machine,

The peculiar form of cluteh used on the pin-
ions H and J, and shown in Fig. 6, forms no
part of this invention, but is the subject of a
separate application for a patent.

It should have been stated, pelhapc in a
former part of this speuﬁcatlou that the col-
lar V, on which the pinion Q is keyed, has a

ﬂange, V2, on its back, which passes baclx of
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the cogs of the pinions which gear with pin-.
ion Q, and thereby the-said pinion Q is pre-
vented from sliding laterally on the spindle 3’
except as the spindle is moved by the carriage.
The other spindle-pinions, 1 and 3, are so held
by Leing collared on the standard B. (See
1’ in Fig. 2.) ‘

The operation of my machine as a whole is
asfollows: Starting with the position of parts
as shown in Ilig. 2, the taps are now just be-
ginning their work in the fittings held in the
chucks a' «® @’ "whica are what are called
“T-fittings” or ¢“three-way fittings.” Rach
of the taps of a series operates upon a differ-
ent way of the fitting from that of its com-
panion taps; but this arrangement is nob
novel. The maehine now being in motion, the
lead-serew D? is slowly drawing the carriage
forward and feeding the taps to their work.
At the same time the serew ¢ is advancing the
nunt N, and through its connections is moving
the lever O? and drawing the whip-spring O3
to a high tension. When the lever O? has
been moved so as to cause the arm T to loosen
thecateh T/ the whip-spring throws the clutch-
collar I’ over and sets the backing-gear J in
operation, and by the time the taps have
backed out of the fitting the lever O, by its
connection with the bar M/, and through its
backward movement, has drawn the clutch M
into eontact with the drum W’ aud the pin
¢® on the collar m/ under the foot of lever ¢,
and the pin ¢ is drawn out of the carriage,
the drum W’ revolves and draws up the tog-
gles, the carriage C runs back quickly and
draws the upper and lower spindles back so
the chuck-frame can revolve, which it does at
the same time the ecarriage is moving back,
for the lever K/, which moves the ratchet, and
the lever L? which moves the carriage, both
receive their motion from the movement of the
chain, In the meantime the whip-spring O3
was being beut by the movement of the lever
O,rod O/, and lever O? and is ready to throw
the shifting device back, and the time has
come for the esecapement of the fram® S to oc-
cur to allow the spring to aet. The escape-
ment taking place, the machine at once re-
verses, and this allows the clutch M to free
itself from the drum W', and thus allow it to
move by the weight W, which rushes down
and carries the toggles with it. This down-
ward movement of the toggles draws back the
carriage and throws back the pawl P’ into a
new noteh, which brings all the parts into the
position, as shown in Fig. 2 again.

What I claim as new is as follows:

1. In a screw-cutting machine, the combina-
tion, with the revolving fitting chuck-frame-
having a ratchet thereon, of the pawl-carrying
plate P, pawl p’, connecting-rod K, elbow-le-
ver K/, chain 'W, and drum W', substarntially
as and for the purposes mentionad.

2. In a screw-cutting machine having a se-
ries of chacks mounted on a.revolving frame,
and a series of taps and tap-spindles for oper-
ating upon fittings beld in said chucks, the
combination therewith of a carriage, C, yoke
¢/, shaft D, and lead-screw D2 substantially
as set forth.

3. In amachine for cutting serew-threads in
pipe-fittings, arevolving chuek-frame, A, with
a series of chucks, @ a' a? ¢®, thereon, in com-
bination with the tap-spindles b b’ b?, the car-

riage C,.lever L% and toggles L L/, substan-‘

tially as and for the purposes set forth,

4. In a machine for cutting screw-threadsin
pipe-fittings, a revolving chuck-frame, A, with
a series of chucks, a ¢’ a® ¢°, thereon, in com-
bination with the tap-spindles b 0/ b2, the car-
riage C, lever L2 toggles L L/, lever K, rod
K, pawl-carrier P, and pawl and ratchet I’ R,
said lever K/ being connected to and moving
with the toggles, whereby the said chuck-
frame is revolved at the same time that the
carriage is drawn back, as set forth.

5. In a machine for cutting serew-threadsin
pipe-fittings, the combination, with the ecar-
riage O, which carries the tap-spindles, of a

‘yoke, C/, upon the lead-shaft, the connecting-

pin ¢, lever ¢*, pin ¢, collarm/, bar M/, pin m?,
collar m, and clutch M, substantially as and
for the purposes set forth,

6. In a machine for cutting screw-threads in
pipe-ittings, the combination, with  the tap-
spindle carriage and the devices by which it
is moved from the lead-screw and made de-
tachable therefrom, substantially as shown, of
the levers L* I/ L, drum W', clutch M, rod M/,
and lever O, substantially as shown. -~

7. In a machine for cutting screw-threads in
pipe-fittings, a reversing apparatus consisting
of the following elements: a shifting frame
bearing a yoke which engages with the elutch-
collar, a swinging lever havingone end formed
into a whip-spring and connected with said
shifting parts, spring catech-bars which en-
gage with.said shifting parts, and a cross-head
on said swinging lever for disengaging said
catch-bars, substantially as shown,

8. Inamachine for cutting screw-threadsin
pipe-fittings, the combination, with the shift-
ing apparatus, of the following elements: the
screw ¢, nut N, rod N/, adjustable tappet-jaws
0 0, pin 0% lever O, and means, substantially
as shown, for connecting said lever O with the
said shifting apparatus. '

In testimony that I claim the foregoing I

have hereunto- set my hand this 17th day of.

February, 1832,
ELIJAH F. SPAULDING,
Witnesses:

JNo. K, HALLOOCK,
W. S. BRoOwN.
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