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(Mudel )

- Toall whom, it may concern :

Be it known that I, ELigam T, SPAULDING

Cof the city and county of Erie, and State 0f

Pennsylvania, have invented a new and use-

ful derew bnttmn Machme, of - whl(,h the fol |

- lowingis a speuheatlon

. :I.:.iISZ

SR power than if all the taps were (,uttmn simul-

Myinvention relates to lmpmvementb in th at

~class of screw eatting or tapping machines de-

~ signed particularly for SCrew- thlmdmg pipe-
10 fittings; and the objects of my improvements
-~ are, lirst, to operate upon several fittings. at
o ~the same time with the mechanism for driv-

ing the taps or serew-cutting tools, soarranged
as to drive half of the taps forward into the
fittings while the other half are bemn with-

dlaw ,this arrangementadmitting of 'ISIIIELHBI

"+ taneously ; second,to the peculiar mechanism

S :_. 20

for automatically feeding the taps to their

‘work, the said mechanism being capable of
~easy adjustment, so as to feed t&ps cutting .

- a different number of threads to the inch;

SR third, to the combination of the me@«ham,sm-
SEET for 1ea olving the chucks, at the sametime car-
28

T of the chucks to pass the taps, and also for re-
- versing the machine; fourth, to the peculiar

rying back the tap-spindles, to allow the jaws

arrangement forrev olx ing the tap-spindlesand

' securing them from any lateral motion when
the tap&. are cutting beyondthat giventothem .
by the feeding devices, while allowing of their-

 being carried back as soon as the tap% are
~withdrawn from the fittings, for the purpose of

allowing the jaws of the chucks to pass the

~ pose by the mechqmsm illustrated in the ac-

taps while being revolved. I attain my pur-

- companying drawings, in which—

40
- cross sectlon on line x «, looking toward the

- are views of details.
‘of the chuck with three-way ﬁttmﬂ‘s, called
4T’s,” shown in three of the four jaws, the

R ' " fourth jaw being ready to receive a fitting

- the traln of gears.

~ Figure 1 is a side elevation of the machme
‘Showing only one set of taps and the mechan |

iIsm to operate the same. Fig. 2is a vertical

" Fig. 4 is an end eley ation
of the opposite end, &,howmg thechucks. Fig.

5 is a plan or top vlew Figs. 6, 7,78,9, and 10
mde view

Tig. 11 IS

while the taps enter the three fittings shown

| .and cut a thread snnultaneoucs]y in each one.

Fig. J isan end elevation, showing |

their respectm_, ﬁttmws

' The--tap-i'n spindle I cuts a thread In theend

oo of the fitting 1/, while the other taps enter

| As soon as the
threads are completed the motion gf the spin-

~dles is reversed, causing the taps to back out

55

of the fittings, and as soon as they clear the

fittings the spindles I’ I? are carried back, so

the jaws of the chuck will not come into con-

tact with the taps as the chuck revolves. The

central spindle, I, remains stationary, as the
Jaws will always S‘ﬂ 1ng clear of 1t when the tap
is not in a fitting, as will De seen from ref-.

erence to the drawings. The chuck makes a
quarter - revolution Whﬂe the b])ll]dlb‘i move

back, which brings the fitting 1/ in place of
the ﬁttmg 12, and carries. the fitting 1° to the.

place where the empty jaws are now shown.

60

These jaws, having been supplied with a fit- '.

ting by the attendant, take it to the place of

f]ttmg 1. The taps are now forced forward,
and the tap in spindle I2 enters the fitting 1/

spindle 1’ cuts the first thread 1in a fresh fit-
ting. As soon as the threads are completed

the motion is again reversed, and as soon as
the taps clear the fittings spindles I' I° move
The chuck makes a quarter-turn, as be- -
fore, which changes the position of the fit-

tings, 17 this tlme taking the place of 1°.

back.

The
taps now come up to their work, and the.tap
in spindle I’ enters the last end 0 0 0 o of fit-
ting 1/, ThIS completes the threads in fitting

1/, and the next quarter-turn of the chuck will |

carry this fitting to the position of the empty
jaws (shown on drawings) for the attendant

1;7'0

" in the center or branch o 0 o, while the tap in

73
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to remove this fitting and fill its place in the

‘Jaws with a fresh ﬁttmg All the taps are

cutting smmlt.:meously, while only one is in a
Every quarter-turn of the
‘chuck brings a ﬁmshed fitting to the attend-

ant. |
Slmllarlettels retel to similar par £S thrmwh- o

ﬁttmg at a time.

out the several views.

The table or plate A, on whlch is lmlted the 95

stand B, and also the brackets ¢/: C?%, support- - - .

90 I

ing the shaft on which are placed the chucks i .
1020 E2, is supported by the-legs or standards -/

| I ]3‘2

The standard F? is carried up beyond
the plate A, for the purpose of furnishing bear-.
ings to the shafts G/ G? G2 and GYG® (x‘"’ and oo
~on said shafts are ﬁxed ﬂ*ea,rs, as shown. Power S

I1CO: i:: -
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is applied through pualleys located on shafts
G? G° Ddald pulleys are friction-pulleys in
common use—therefore not shown in the draw-
ings. Shafts G’ G3 are connected by the in-
termediate gears, H’ H2, with the power-shaft
G?% and the shafts G* G° are connected with

- the power-shaft G° by the intermediate gears,

10

4
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H3 H*% and the whole train of gears is con-
nected by the intermediate gears, as shown.
Power is conveyed from &,h.;tfts G3 G to the
reversing-shafts G G* by the intermediate
gears, H° H®. There are two sets of friction-
pulleys on each power-shaft, one on each shaft
being driven by & ¢ross- belt and the other by
a straight belt, 50 the machine will run in one
direction when driven by the cross-belt, and
the reverse when driven by-the straight belt.

I'rom the arrangement of the gears it will
be seen that the shafts G/ G? G° will revolve
in one direction, while the shafts G* G® Y re-
volve in the opposite direction, so that the

taps connected with one set of shafts will be

fed into the fittings, while those connected with
the otherset will be withdrawn.

nected with and driven by the two sets of
shafts G G? G2, G* G° G°in the following man-
ner, reference being had to Iigs. 6 and 10,
which are longitudinal sections of one of the
upper quills, which forms the connection be-
tween the tap-spindle I’ and shatt ‘. The
spindle I’ has a lug, b, which slidesin a groove
cut from end-to end of the quill ¢. The said
quilliscaused to revolve by the shaft &/, which
has a feather fitted to the groove 1n.the quill ¢,
which, in turn, revolves the spindle I’. The
quill ¢ 1s also cut away on the end at d, so that
when the spindle 1s carried tforward to bring
the tap to the chuck it engages the lug b,
thereby securing the spindle tfrom a backward
movement Whlle the mp 1s being fed into the
fitting.

1t Wlll also be seen that as the machine is
reversed the groove in quill ¢is again brought
in line with lug b, which disconnects the spin-
dle from control of the feeding mechanism.
This relieves the taps from any strain while
being withdrawn from the fittings, and also
allows of the spindles being moved back clear
of the revolving chuck as soon as the taps
clear the fittings. The quills ¢, carrying the
spindles, as just explained, are supported in
frames D’ D? which frames have a dovetail
sliding in a corresponding dovetailed groove
in the stand B. These frames are fed forward
and back at a speed corresponding to the num-
ber of threads on the taps in use, the speed
being readily changed to suit different taps.
The central spindle, I, may be connected with
the shaft G? and driven in the same way; or
the quills may be dispensed with, as shown in
the drawings, the spindle I? extendmg Into

- the -shaft % and having a feather fitted to

slide 1n a gmove cut 1n the shaft and made to
move with the frame D’ by the collars J. The
two lower spindles are connected- and driven

The tap-spin-
dles I’/ I* IS, which carry the taps, are con-

—

per ones, the quills being the samne in construe-
tion as those just explained, with the excep-
tion of a screw cut on their outer surfaces,

‘which meshes with the segment screw-gear O.

The reversing-shafts 7 G2 carry screws N/
N2, of the same pitch as quills ¢/, but cut in the
opposite direction. The said serews also mesh
with the segment screw-gear O,and are driven
at the same speed as the quills ¢/, as will be
seen 1n Fig. 3. Now, with the journal of the
segment-gear O located at its center, the travel

of the segment P/ will be the same as that of

the segment IP#; but if the journal is carried
above the center the travel of segment P/ will

70
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be less than that of segment P2 and as the

screw N’/ 1s secured to the shaft 7y and has no
lateral movement, the quill ¢ talkes up the dif-
ference of travel in the segments and moves
forward or back, according to the direction in
which the machine is actmg

It will be readily seen, ifrom the foregoing
explanation, that the trwel of the frames D/
D? may be I'egulated to suit taps of any num-
ber of threads to the inch, and that the far-

ther the journal is carried from the center of
the gear O the greater or less travel the seg-
ment P/ will have, compared to that of the seg-

ment P?% and the greater or less will be the
travel of the frames D’ D? The said journal

of the gear O carries a box, U, Figs. 8 and 9,

which slides in the slot in gear O. The boxis
cast with a flange, V, on one side, and has a
loose flange on the opposite side. The said
flanges are to give a broad bearing on either

35
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side of the gear O, to hold it steady. One .

flange may be slotted, as shown in Fig. 1, to

receive a stud set into the gear to secure the
box to the gear, and so prevent any possibility
of variation in the feed from the gear moving
on the box. A flanged nut, 21, screws onto
the end of the journal and secures the gear
to the journal. The position of the Joulnal

I05

18 changed to any distance from the center of 110

the gear and securely held in that position in
the tollowmo manner: The journal extends
horizontally from an upright shaft, Q, Fig. 2.
Said shaft has a thread cut on one end which
works in a female thread cut through the hub
of the hand-wheel R. Revolving the hand-
wheel to the right or left will move the jour-
nal to or from the center of the gear O. The
shafts @ have grooved bearings &/ &% with
feathers fitted to grooves, which prevent any
rotary motion of the shafts.

T/ T* are lock-nuts, to take up any lost mo-
tion between the threads,
hand-wheels from accidental movement.

The machine has two chucks, B/ E?, with
four wings each. In Fig.1 the end plate is
broken away to show one of these wings, 3.
Kach wing is grooved, as shown, to receive the

tails of the jaws 2, and each wmcr carries one

set of two jaws with a right- and-left- hand-
threaded screw to open and close the same.
The chucks revolve intermittingly, being sta-
tionary while the threads are being cut, one

in and out after the same manner as the up- | set of taps being fed into the ﬁtmngs 11:1 one

and to secure the

115
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- - chine. Theconnecting-rod 14 isslotted toallow

- which slides on the central tap- spmdle, 12, To *
~ this cross-head is attached a rod, 3, which is
S hmged to the pawl-carrier 9. The lever O has

T

~chuck while the other set: of - taps is. bemg
‘withdrawn from the fittingsin the other echuck. |
The revolving of the chucks is aceompllshed-
;111 the following manner: The lever 5 is con-

nected at one end with a shdmn* Cross- head 6,

~ -its fulerum at 10, and the opposne end iscon-

10

nected with a loose cam, 11, on shaft GT The

said cam is carried to the lett on shaft G7 by
the spring 12 as sooh as the taps connected |
‘therewith are withdrawn from the fittings.
“This movement carries back the opposite end
-of lever 5, and with it the cross-head 6, which
,‘_shdes 'ﬂonﬂ' the central tap- spmdle, I2 but

~ carries the smndle above and the onhe: below

- with it.

S 20

‘The connecting-rod 8 brings forward

the pawl until it engages with the notched |

plate 13, which is sccmed to the chuck. Suffi-

- clent travel is given to the spindles before the
~ pawl engages the noteh to allow the jaws to

~ipass tlu.. taps in- spindles 1’ 13,

revolution of the chu ck.

frietion - wheel, 'This action reverses the ma-

~ proper travel of the lever 5 torevolve thechuck
beforethe pinengages with the rod 14 toreverse

forces back the loose

the machine. The shaft G7 now revolves in
the opposite direction, and the fixed cam 16
cam 11 along the shaft

o G7, bringing the taps forward to the chuck and

arlymg back the pawl, ready for another
. movement of the chuck. The tap- spindles are
.. 40

o ~previously explained, and it is 11111)08511)16 for

now connected with the feed mechamsm as

~ the machine to be reversed at every rotation of

T

N - the shaft G7, as might at first appear to be the

case, for the following reasons, reference be-

ing had to Fig. 10, which is a-side elevation of

a pormon of the tap-spmdles feed- -shaft, and

~connections which control the rever sing of the

" 'machine.

the shaft G uutll the pinin the end of lever 5

~ moving forward, operates through 511113&1)16

o mechamsm plevlouslv explained, to reverse.
~the machme The shatt G"now revolves 10 the
‘opposite duectlon and the fixed cam 16 forces

~ the loose cam 11 ba,ek along the shaft G7, com-

‘pressing the spring 12, and the lever 5 bemﬂ"

~ pivoted to the hub of the cam 11,1t is also

- carried back,and having its fulcrum at 10, the
T 6o

. forward, bringing the tap-spindles I’ I® for-
- ward to their work, the cross-head to which
- they are attached bhdmg upon the central
~ spindle, 12
-expanding aud again reversing the. machine
by the lug b on the spindle iy , which is en-
gaged at d by the revolvm gqmll c, and a back

end connected with the cross-head 6 is moved_

The spring 12 is prevented from

239,8%5

SCrews, as explamed

now started, and,
‘The whole
travel given is sufficient to: make a quarter-
A pin in the cam end
~ of lever5 draws forward the rod 14 and throws

 the reverse-lever 15, whwh connects with the
friction-wheels on the power-shafts, from con-
nection with one into ¢onnection with the other

~The machine is reversed by the
~ spring 12 forcmﬂ‘ the loose cam 11 forward on
o

- engages the connecting-rod 14. This rod, in

-machme bem g necebsary

llll

-Ward movement of the tap- Spllldleb 18 thereby
The spindles now move forward
‘with the frames which carry the quills, the

prevented.

- L

7¢

frames being moved by the segment-gear and =~
The taps are now fed -

into the fittings while the opposite set of taps

18 being W'lthdrawn and as soon as they clear

the fittings on- that side (the mechanism con-

nected bemg and operating the same as that
just explained) this mechanism will reverse

75

the machine, revolving the chuck on that side. .

The operation of my improv ed tapping or
SCrew- cutting machine is as follows: The at-
tendant btands at the end of* the machine, in
front of the chucks, Fig.

and -left-hand screw, which passes

the tails of the jaws. To do this a wrench is

‘placed on the end.of the screw, which is

The machine is
taking ‘the position of the
parts as shown in the dmmn gs, the fixed cam

squared for that purpose.

16 forces back the loose cam 11 which oper-

ates the lever 5 to bring the tap- spmdles for-
ward to the chuck, The lugs move along the

and are made to travel forward w ith the fl.:une

8o

4, . A fitting to be
tapped i1s placed in the jaws Defore hlm dlld-_ .

the jawsmadeto graspit byrevolving the 1'1 ﬂ'ht -
hlough |

99©

grooves in the quills, and are secured from a
backward movement, as Imlouqh ex hmed
p)

9:

D’, the speed of which has been 1egulated to

sult the taps.
direction until the other set of taps is with-

‘drawn from the fittings held by the chuck on
Then the cam on,

that side of the machme

‘T'he machine continues in thlb,

IO

shaft G8 will operate through its connections

to throw back the spmdles connected with it

and revolve the chuck on that side of the ma-

‘chine and reverse the motion of the machine.
The attendant now places a fitting to be tapped
‘in the jaws before him, and awaits the action
of the machine to rev olve the first-mentioned

CLE

chuck,and so the operation is repeated. Every

quarter-turn of each chuck brings a finished
fitting to the attendant after the deq ha\ e all
been filled. |

It will be seen that only one tap 18 1n a fit-

ITO

ting at a {ime, so a greatly superior and more

finely finished cutting end can be given to the

IIC

taps than in three-way machmes, where three

| taps enter a fitting at a time, in which case the

taps must be ground square on the ends, to

‘prevent their coming in contact before the,

threads are ﬁmbhed The operation is not

~only much more rapid—each set of taps turn-
‘ing out a fitting for every one turned out by
‘three-way machmes-—-—but also perfectly aceu-

rate. eﬁeetmg the most delicate threading with

the nlcest mathematical exaectness, the taps:

being securely held in the spindles, and there-

125 '-

by tending to secure thisend. The taps, also,

| thus require no ‘IdJLIStllleﬂt as in other ma-

chines. |
I would here allude to the superlout} of the

feedmn' devices in this machine over the meth-
ods kuown to me as regards ease of adjust-

ment, no change of pa,rts or additions to the
Another pomt of

i-3éf'*"
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- some other machines,
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superiority over other machines using leaders
located upon the spindles and having threads

of the same pitch as the tap 1s, that 1 am ena-
bled to use coarse heavythreads on my screws,
with teeth in the segment-gear to correspond,
making the feed as duarable as any part of the

a,(,hme

My machine is automatic, etfectin g ‘a great
saving of time by its use, as there 1s no -
terruption of its action, as is the case with
Bemn’ antomatie, 1t re-
lieves the attendant from all labor but that of

removing the fittings and replacing them with

fresh ones to be tapped, thereby accomplish-

ing twice the work in a given time that would

be possible with other machines.

Having desecribed my improved screw cut-
ting or tapping machine, what 1 claim therein
as new and of my invention, and desire to se-
cure by Letters Patent, 1s—

1. The segment screw-gear O, mounted on a

movable journal, substantially as shown and |-

for the purpose specified.

2. The tap-spindle 1/, with its quill e and
shaft G/, substantially a8 shown, and for the
purpose speuﬁed
- 3. The combination of the series of shafts
G’ G? 3, G* G® G® and their gears with the in-
termediate gears, H/ H?2 H? H4, the quills ¢ and

¢', and tap-spindles I’, 12, and I3 substantially

as shown and (1esu*1bed

G7 G8, the screws N’ N2, segment screw-gears

and p,late 13, fO__I &utomatmallv,eftectl_ng the

4. The combination of the intermediate
cears, H? HS, with gears on reversing-shafts

O, aud quills € €, arranged substfmtlally as 35
shown and descrlbed

5. The combination, with the journal of the
slotted gear O, of the sliding journal-box U,
shafts Q, haud wheel IR, &1_1(1 lock-nut T, ar-
ranged . substantially as _.s,ho wn and -described.

6. The combination of the shafts G, spring
12, loose cam 11, fixed cam 16, lever 5 lever
14 and shlpper-lever 15, ru'ranged substan
tlally as shown and desombed and operating
upon friction-pulleys, or their -eq,uivale_n;t, Ol
shaft G2, for reversing the machine.

7. The combination, with the shaft G7, spring
12, cams-11 and 16, and lever 5, of the cross-
head 6, lever 8, aml pawl and pawl carrier 9,

40
45

Xe
slide movement_ of the tap-spindles and re-
volving the chucks.

8. The combination, with the chucks K and
2, mounted on a horuout&l sh&ft of the pawl,
pawl carrier 9, and rod 8, subbfantlallv as de- g 5
seribed, and for the purpobe specified.

ELIJAH IF. SPAULDING.
Witnesses:
C. C. CONVERSE,
E. K1ES.
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