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(No model.)

To all whomi it may concern.:

Be it known that I, GEORGE W. TOWER, a
citizen of the Umted States, residing at Bos-
lon,in the county of Suffolk and btate of Mas-
saehusetts have invented certain Improve-
ments in M&chmes for Cutting Taps with Re-
lieved Threads, of which the following is a

~tull, clear, and exact desecription, reference be-
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- plan of the same.

ing had to the accompanying drawings, mak-
Ing part of this spemﬁcatlon in whmh—
mee 118 a front elevation of a portion of
my 1mp10ved machine for cutting taps with
relieved threads, a portion of the front of the
bed being br oken away toshow the rock-shaft
and parts connected therewith. Fig. 2 is a
Fig. 8 is an elevatlon of
one end of the same. F]ﬂ 418 a transverse
vertical section on the 11ne xxof Kig.1. Fig.
5 is a transverse vertical section on the lme
y y of Fig. 1. Fig. 61is a homzontal section
on the line z z of I'ig. 3. Fig. 718 an- eleva-

tion (enlarged) of a tap cut by my improved

machine. Fig. 8 is a transverse section of
the same, shownw the decrease in the diam-
eter of the thread irom the cuttmﬂ-ed'De il
one side of a groove backward 1o the edﬂe of
the nextgroove, which forms the “relief.” Fw

Jis a section (enlawed) of a portion of the

feed-screw.

In cutting the threads of ordinary gr ooved
screw-taps 1t 18 customary to incline the
threads between the lonﬂitudmal orooves
backward from a true mrcul&r curve, where—
by they are decreased in diameter from the
cutting-edge on one side of a groove back-
ward to the edge of the next groove, in order
to produce a 1ehef Whereby the fuctlon of
the tool is reduced and its oper ation facili-
tated.

My invention has for its object to improve

the construction of machines for cutting taps

with relieved threads; and it consists in cer-
tain novel combinations of mechanical de-
vices and details of construction, as herein-

atter set forth and claiined, whereby a more

degirable and effective machine of this char-
acteris produced than is now in ordinary use.

Inthesaid drawings, A represents the bed or
frame-work of the maehme upon suitable
guideways on which slides an ordinary com
pound rest or tool-carriage, B, to which is se-

cured the tool-post b, which carries the cut-
ting-tool ¢.

C 1s the head-stock, which supports the li ve-
spindle e, which is votated by a pulley, f, over
which passes a belt. (Not shown.)

D is the tail-stock, which contains the dead-

spindle g, the n'roo*ved tap-blank a, Fig. 1, to
be cut, being supported between the head and
tail eentels and being dogged to a face-plate,
(+, at the end of the lwe-spmd]e e, to enable
1t to be rotated thereby.

At the left-hand end of the machine are
two short- horizontal right and left hand
screws, H I, which are made tubular and re-
volve on studs projecting from the frame-
work. These screws are connected in the or-
dinary manner by sultable gearing, as seen
in Ifigs. 1, 2, and 3, with the live- S];)mdle e, by

which they are rotated the gears being of such

size and so arranged as to cauce the screw I
to rotate much fasler than the screw H, for a
purpose - to be hereinafter described. |

L is a lever, fulcrumed at m and carrying
at 1ts upper end two half-nuts, p ¢, adapted
to engage, respectively, with the screws H 1

“when brought into contact therewith by the |

movementb of the lever L, as hereinafter de-
scribed.

T'o the lever LLisimmovably secured one end
of a horizontal rock-shaft, M, which is sup-
ported in suitable bearings in the frame-work,
and has secured to it at » a crank-arm, s, the
upper end of which is pivoted at 10 to the
tool-slide ¢ of the carriage B, whereby as the
shaft M 1s rocked the cutting-tool ¢is caused
to advance toward and recede from the work
to cut the thread with a relief, as desired.
The shaft M is rocked to produce this move-
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ment by means of a lever, N, immovably se- go

cured thereto atits lower end and bearing at
1ts upper end against the peuphery of the

face-plate G, which is made cam-shaped, thus

forminga “ paﬁctem wheel ”’ with a series of ele-

ELthIlS, 12, corresponding in number with the
number of grooves and consequent sections
of threads to be cut on the tap, the spring of
the lower arm of the lever L, which is held at
its lower end in a manner to be hereinafter
described, allowing the lever N to be forced
outward by the elevations 12, and also serv-
ing to keep the end of the lever N constantly
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in contact with the face-plate &; and thus, as
the face-plate is rotated, the shaft M is rocked
by the lever N, the pattern-wheel G, by means
of the lever N and connections described,
thus controlling the movements of the cut-
ting-1o0l and causing it to cut the several sec-

tions of the thread on the tap with a relief, as

-~

seen at 15 in Kig. S.

The shaft M is reciprocated or traversed
forward and back in the direction of its
length to slide the tool-carriage B3, connected
therewith, on i1ts ways and cause the tool ¢ to
nove in the proper direction to cut the thread
on the tap by means of the hali-nuts p g,
which, as previously described, are caused to
engage alternately with the right and left

hand revolvinge screws HI. When the nut

p is engaged with the screw II, as seen in
Figs. 2 and 3, the rock-shaft M is moved In
the direction of the arrow, Fig. 1, causing the
tool to traverse the work to cut the thread,
and during this movement the lower end of
the lever L is carried along in contact with
one side of a guide plate or block, v, Fig. G,
supported on a cross-bar, ¢/, of a frame, P,
secured to and projecting horizontally from
the lower portion of the frame-work, the guide-
plate serving to hold the lever L during its
traverse in such positions as to insure the
nuts p ¢ being kept in engagement with the
screws H I. The lever L 11..-15 secured to 1t on
opposite sides, as seen in Tig. 6, two flat U-
chaped springs, b
ends of which arc alternately brought against
two anti-friction rolls, (’ &', as the lever L 1s
vibrated from side to side at the end of each
traverse. When the lever 1. is passing along
the side 16 of the guide-plate w, as seen 1n
Fig. 6, the outwardly-curved end of the spring
b’ is brought against the roll ¢/, which puts
a tension on the spring, and as scon as the
end of the level passus out of contact with
s it over In
511@]1 manner as to cau%e the h.‘:ﬂf nut p to be
disengaged from the screw H and the half-
nut ¢ to be thrown into engagement with the
screw I. The tool ¢ having been caused to
recede from the work by thlb movement, the
shaft M is moved in a direction GOlltl‘EL]_ y to
the arrow by the screw I, which causes the
lower end of the lever L to pass by the
rounded corner of the guide-plate w and
travel in contact with the side 17 of the guide-
plate, which brings the outwardly-curved end

of the spring ¢" against the roll ¢/, putting a

tension on the same, whereby when the end
of the lever L. passes out of contact with the
side 17 of the plate = it is thrown over to
disengage the half-nut ¢ {from the screw I
and 131*1.1.10 the half-nut » again into engage-
ment with the scerew 1, wheljl the end of the
lever L will again travel in contact with the
side 16 of the guide-plate w, as before; and
in this manner the half-nuts p g are auto-
matically shifted, so as to engage alternately
with the screws 11 1, wherehy the tool, after
being traversed across the work to cut the

¢’, the outwardly-curved

400,882

thread, is withdrawn therefrom and returned
to its starting-point, ready to be again trav-
ersed in contact with the work, to make a
second and deeper cut, the tool being trav-
ersed back and forth until the tap 1s cut to
the desired depth and size.

The return-screw I is preferably made with -

a double or treble thread with considerable
pitch, to produce a quick backward motion
or return of the tcol-carriage, ready for the
next cut.

The anti-friction rolls d’ ¢’ are mounted on
studs or screw-bolts projecting up from dove-
tailed slides 20, moving on ways 21 of the
frame P, whereby the rolls d’ ¢’ are made
adjustable, to vary their positions, as desired.

The threads of the feed and return screws:

IT I ave preferably made ot the form shown
in Fig. 9—that is, with a face on the carrying
side At right anoles to the axial line of the
serew, and mpelmn from the bottom toward
the top on the opposite side or face, and with
a flat top and bottom. This form of thread
prevents the half-nuts from slipping on their
serews IT I and insures perfect and aeeumte
work,

I will now describe the device by which the
tool ¢ is automatically fed forward at each
backward or return traverse of the carriage
to increase the depth of the cut in the mp
until the thread is finished.

Q) is the eross feed-serew, by which theslide

t, which carries the tool- posb b, 1s operated.
’.[‘]__1_15 serew carries at its front @11(1 the ordi-
nary '01"51,11]1.-11{-1;11(116,j" ,and at its rear end a
ratchet-wheel, ¢/, which 1s adjustably secured
to the screw (g, and 1s clamped When set by a
serew, /. This ratchet-wheel ¢’ is brought
at the end of each backward traverse of the
cary iage into contact with a stationary pawl,
v, secured to the frame- work, whereby 1t 1s
moved a distance of one 1101.011 thus rotating
the feed-screw Q and advancing the tool to
increase the depth of the cut. "When the tap
has been cut to the desired depth and size, a
blank or toothless space, k', on the ratchet-
w heel is brought around opposite to the pawl

. when the Ieed of the tool ceases; and it will
be evident that by adjusting this wheel ¢’ the
toothless space &” can be set in such manne
as to cause the feed of the tool to be auto-

matically arrested after the tool has traversed
the work any desired number of times and

has penetrated to the desired depth.

What I claim as my invention, and desire to
secure by Letters Patent, 15—

1. -In a machine for cutting taps with re-
lieved threads, the emnbumuon with the head
and tail centers for supporting the work and
a slide-rest or tool-carriage, ot the reciprocat-
ing rock-shaft M, connected with the tool-car-
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ringe and provided with means for trans-

versely operating the toolsslide to cause the
tool to move toward or from the work, a pat-

tern-wheel or face-plate, G, having a cams-
shaped periphery, and a lever secured to the
reciprocating rock-shaft and bearing npon the
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pattern-wheel, whereby the shaft M as 1t 1S
moved longitudinally is rocked to cause the
tool to. advance and recede to cut a relieved
thread on the tap, substantially as set forth..

2. In a machine for cutting taps with re-
lieved threads, the combination, with the head
and tail centers for supporting the work and
a slide- rest or tool-carriage, of the reciprocat-
ing rock-shaft M, provided with a crank-arm,
S, eonneeted with the tool-slide ¢ of the car-
riage, whereby the tool is caused to advance
and recedeas the shaft is rocked, the pattern-

- wheel or face-plate G, having a cam-shaped
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periphery, the lever N secured to the rock-
shaftand bearingon the pattern-wheel,where-
by the shait is rocked to operate the tool-slide

transversely, the feed and return screws H 1,

cgeared tothe live-spindle, and the lever L, con-
nected with the rock-shaft M and provided
with the half-nuts p g, the said lever L being
vibrated to cause the half-nuts to alternately
engage with the feed and return screws,

- whereby the tool-carriage 1s-reciprocated, all

operating substantially as described.

3. In a machine for cutting taps with re-
lieved threads, the combination, with the re-
ciprocating tool-carriage B, its operating rock-
shaft M, the lever N, and pattern-wheel G, of
the tool-slide 7 and the transverse feed-screw
Q, for operating the same, provided with a
ratchet-wheel, ¢’, having a blank ortoothless
portion, &', and the stationary pawl+/,whereby

- the tool is advanced and its motion auto-

35

matically arrested when the thread on the tap
has been cut to the desired depth, substan-

tially as set forth. .
4, In a machine for euttmﬂ' taps with re-

lieved threads the combmatlon of the head

and tail centers for supporting the work, a -
slide-rest or tool-carriage, the reciprocating.

rock-shaft M, connected with the tool-carriage

and provided with means for transversely op-
erating the tool-slide to cause the tool tomove
toward or from the work, a pattern-wheel or -

face-plate, G, having acam-shaped periphery,
a lever, N, secured to the reciprocating rock-
shaftand beari ing upon the pattern-wheel, the
feed and return screws H I, the lever 1., con-

nected with the rock-shaft ”\/I and haﬁvmn‘ the
half-nuts p q at its upper end and pr ovided

at its lower end with the Sprmﬂ's b’ ¢/, the
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cguide-plate w, and the rolls d’ ¢/, with which

the springs are alternately brought into con-
tact, all operating substantially in the man-
ner zmd for the purpose set forth.

ciprocating rock- shaft M, connected with the
tool-carriage, and the lever N, attached to said

rock-shaft ‘and carrying the half-m_lts P q, of.

thefeed and return serews H I, having threads
with a carrying-face at right angles to the

axial line of the screw and tapering fromthe

bottom toward the top on the opposite side

or face, and having a flat top and bottom,

whereby the half-nuts nqare heldin constant
engagement with the said feed and return

serews and prevented from slipping thereon,

substantially as described.
Witness my hand this 18th day of Auﬂ*ust

A. D. 1888,
GEORGE W. TOWER.

In presence oi— |
P. E. TESCHEMACHER,

HARRY VW. AIKEN.
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5. In a machine for cutting taps with re-

lieved threads, the combmatmn with the re-
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