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To @il whom it may concermy:

Be it known that I, JamEs T. HAYDEN, a
citizen of the United Smtes, residing at 0111
cago, in the county of Cook aud State of Illi-

5 nois, have invented a eertain new and useful
Tmprovement in Collapsing Taps, which is
fully set forth in the following specification,
reference being had to theaceompanying draw-
ings, in which—

Figure 1is a side elevation of an apparatus
emboclvmo my invention; Fig. 2, a transverse
sectional view of the snme t'Lken on the line
11 of Fig. 1; Fig. 3, a ]onmtudlml sectional
view taken on the line 2 2 of Fig. 2; Fig. 4, a
15 transverse sectional view taken on the line 3
3 of Fig. 1, and Fig. 5 a detail sectional view
of the end plate detached.

Like letters refer to like parts in all the fig-
ures of the drawings.

My invention lelates to collapsing taps, or,
in other words, to that class of taps employed
in cutbing female serew-threads, in which the
cutters are drawn radially inward after the
operation of cutting, in order to permit the
25 ready disengagement of the tap from the arti-

cle operated upon.

The object of my presentinventionis to pro-
vide a tap of this description which shall be
automatic in itsactionand cheap and simplein

3o construction; and to these ends my invention
consists in eertain novel features, which I will
now proceed to describe, and will then pm
ticularly point out in the claims.

In the drawings, A represents the head or

35 body of the tap, whieh is recessed longitudi-
nally along its center, as shown ab «, to re-
ceive thespindle B. Thisspindleis provided
ab ite rear end with a shank, B/, by means of
which it may be attached to the revolving

qo spindle of a'lathe or other suitable device for
operating the same. At its forward end the
spindle B is provided with a eam, C, having
inclines e, corresponding in number to the
number of the cutters employed, which in the

45 present instance is four, although this number
may obviously be varied, as desired, The
threading-cutters D are mounted in radial
slotsin the head A, in which slots they are ca-
pable of moving in and ouf, and are held

50 against the respective inclines ¢ of the cam C

10

20

| by means of suitable springs, E.

{Xo model.)

In the pres-
ent instance I have shown these springs ar-
ranged as follows: At the side of each cutter
T form through the head A a cylindrical ap-
erture, e, inclined with relation to the cutter s
as shown, and closed at its outer end by a
serew- pluo ', which forms an abutment for
the outer ond of the spring K. At the inner
end of the aperture e, I place a movable disk,
¢, fitting within the aperture, and provided
with a stem or shank, ¢, extending centrally
outward within the coil of the spring E, as
shown. The catter D is provided with a seat,
d,in its side near the inner end, against which
the disk ¢ is held by the spring B. It will be 63
seen that from this construction each cutteris
held against the eam by its spring in an obvi-
ous manner, and thatthespring may be readily
inspected, removed, or replaced by the re-
moval of the serew-plug E/, which Jatter part
also serves to adjust the tension of the spring
in an obvious manner.

The head A is capableof a movement of ro-
tation around the spindle B, and in order to
limit this movement I provide in the said head
a transverse slot, A', the euds of which are
preferably closed by plates ¢', in order to pro-
teet the interior working parts. The spindle
B is provided at this poiut with suitable pro-
jections, which engage with the walls of the 8o
slot A’, and thereby limit the rotary motion
of the spindle within the head. These pro-
jections are preferably formed by means of a
transverse pin, B’ extending diametrically
through the spindle and projecting therefrom
at each end, as shown more particularly in
Fig. 4. I prefer this construction for the rea-
son that it affords a ready means for assemibling |
and separating the parts, since by removing
the plates ¢ the pin+B* may be placed in posi-
tion from either end of the slot A', and may
as readily be removed when desired.

Upon the exterior of the head A, I provide
a series of reaming-cutters, F, arranged one
between each pair of threading-cutters and g5
extending slightly forward of the said cutters,
as shown in Fig. 1. These reaming-cutters
may be placed in position and secured in any
desired manner, the method which I prefer
being that shown, in which each cutter is pro- 100
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vided with a dovetailed base, f, which fits in
a corresponding dovetailed groove in the pe-
riphery of the head.

G represents an end plate or cap which
covers the front end of the apparatus, it being
provided with a cireular flange, ¢, whicl {its
in a corresponding groove in the head to hold
the same in place. The flange ¢ is provided
with slots ¢', through which-the threading-
cutters D pass, so as to permit the free radial
movement of the cutters.

The operation of the device is as follows:
The article to be threaded is mounted ina
suitable stationary chuck, and the shank B’ of
the spindle B is secured, in the manner here-
inbefore described, to a rotating lathe-spindle
or other suitable part capable of being fed
forward as it rotates, in the manner usual in
taps of this description. The entire apparatus
is then rotated in a direction the reverse of
that shown by the arrows in Figs. 2and 4, and
is at the same time advanced into the article
to be threaded. The reaming-cutters I, by
reason of their projecting forward beyond the
threading-cutters D, will first ream ount the
aperture to be threaded, and thus provide a
smooth surface for the threading-cutters to
operate upon. The threading-cutters will be
projected ountward by means of the cam C,
which is rotated within the head A by reason
of its connection with the spindle B, until the
pin B? assumes the position shown in Fig. 4.
The pin, by reason of its contact with the walls
of the slot A’, will limit this movement of ro-
tation, so as to render it just suffieient to pro-
ject the cutters to their full extent, in which
case the relative position of the cam C and
cutters D is that shown in Fig. 2. The en-
gagement of the pin with the walls of the
slot will then rotate the head along with the
spindle, and thus carry the cutters around.
When the operation of threading is completed,
the spindle B is rotated in the opposite di-
rection, as shown by the arrows in Figs: 2 and
4, and will turn within the head A until the
pin B’ strikes the other walls of the slot A,
This movement of the spindle will of course
rotate the cam C to a like extent, and the cut-
ters D will be moved inward by means of the
spring B and disengaged from the work. As
soon as this disengagement occurs, the en-
tire tap may be removed direetly from the
article, thus saving the time which would be
employed in a non-collapsing tap in the with-
drawal of the tap by retracing the steps taken
in cutting the thread. .

It will be seen that I provide a tap which is
automatic in its action and simple and cheap
in construction, and which dispenses with the
necessity of employing a separate reaming-
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tool to ream out-the interior of the article to
be threaded prior to the operation of cutting.

It is.obvious that various modifications may

be made in the details of construction and ar-
rangement of parts without departing from
the principle of my invention, and I therefore
do not wish to be understood as limiting my-
self strictly to the precise details hereinbefore
described, and shown in the drawings.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is—

1.- The combination, with the head and the
radially-movable cutters, of the spindle pro-
vided with a cam for actuating the cutters,
said spindle being capable of a limited move-
ment of rotation within the head, substantially
as and for the purposes specified.

2. The eombination, with the head provided
with the radially-movable cutters and with a
transverse slot, of the spindle provided with
a cam to operate the cutters and with a trans-
verse pin to engage with the walls of the slof,
and thereby limit the rotation of the spindle
within the head, substantially as and for the
purpoges specified.

3. The combination, with the head provided
with the radially-movable cutters and with a
transverse slot, of the spindle capable of a
limited movement of rotation within the head
and provided with a cam to actuate the cut-
ters and springs to hold the cutters in contact
with said cam, substantially as and for the pur-
poses specified. )

4. The combination, with the head and the
spring - controlled radially - movable cutters,
said head being provided with a trausverse
slot, of the spindle provided with a cam to act-
uate the cutters and with a transverse pin to
engage with the walls of the slot, substantially
as and for the purposes specified.

5. The combination, with the head provided
with the threading-cutters, of reaming-cutters
arranged between each pair of threading-cut-
ters and extending forward of the same, sub-
stantially as and for the purposes specified.

6. The combination, with the cam C, of the
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head A, provided with the radially-movable

cutters D, each having a seat, d, the springs
E, arranged in the inclined apertures e, the
screw-plugs B/, for closing the outer ends of
said apertures, and the disks d', held against
the seat d by said springs, substantially as and
for the purposes specified. .

JAMES T. HAYDEN.
Witnesses:

CARRIE FEIGET,
IRVINE MILLER.
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