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To all whom it Mmay concerr:

Be it known that I, FRANKLIN ALFRED Er-
RINGTON, a citizen of the United States, re-
siding in the village of Edgewater, (post-of-
fice Stapleton,) county of Richmond, State of
New York, have invented certain new and
useful Tmprovements in Automatic Extensi-
ble and Collapsible Adjustable Taps, which
I desire to secure by Letters Patent of the
United States, asdescribed and shown in the
following specification and drawings and
pointed out in the claims.

My invention relates, broadly, to means for
automatically expanding the cutting-jaws of
a collapsible tap to the full cutting diameter
upon presenting said jaws fo and pressing
them against the work and for similarly col-
lapsing said cutting-jaws by utilizing the
spiral action of the angular pitch of the cut-
ting-teeth of said jaws,in combination with
the formation of the supporting part or ar-
bor and the resistance of the work, to move
said jaws longitudinally and inwardly for
said purpose, together with means for adjust-
ing the same device for holes of various di-
ameters and depths. In contradistinction to
all previously-known collapsible taps, which
can be utilized for only one size hole, and
which have to be expanded either by hand or
by reversing the direction of rotation of the
driving part, in the device here illustrated
and described the jaws are rigidly supported
while cufting, antomatically rebound to en-
able them to be automatically expanded to
the diameter for which they are adjusted,
automa’mcally protect themselves from jam-
ming when the tap ‘‘ bottoms,” &c., and the
devme is consequently at all times ready to
answer the will of the operator.

To these ends theinvention consists in the
novel details of improvement and the com-
bination of parts, that will be more fully here-
inafter setforth,and then pointed out in the
claims.

Reference is to be had to theaccompanying
drawings, forming part hereof, wherein—

Figure 1 is a vertical cross-section on the
line 3 3 of Fig. 2 of a device constructed in
accordance with my invention,showing the
cutting-jaws T Tin the ¢ working position”
ready for ¢ bottom tapping.” Fig. 2 is an
end view of Tig. 1, showing the extension 8’

(No model.)

flattened to receive the clamp J upon the in-
clined plane a¢. Fig. 3 is a top view of Fig.
1, showing the anoulm piteh z z of the cut-
tlnw—teeth_t of jaw T, the fluting of the ar-
bor S to facilitate the removal of the chips,
the cone-like outline of extension 8, &c.
Fig. 4 is a vertical cross-section of a tube or
pipe R with its driving or holding means B
B. ' Fig. 5 is'a cross-sectional view of the ap-
plication of my invention to taps of smaller
size, showing also the method of connection
with driving or holding means M. Fig. 6
is an end view of Fig. 5. Fig. 7 is a sec-
tional view of Fig. 5, showmﬂ‘ the parts in
the collapsed posmon after completmO‘ the
threading of the ‘“‘bottom hole” Hin rod R,
showing the device without a spring, to-illus.
trate not only what I consider the best con-
struction in small sizes, but the desirability
of the automatic rebound where practicable;
and Fig. 8 is a sectional view of the end of
Fig. 1, showing arbor S with an adjustable
end G’ toenable thedevice totap holes of va-
rying depths without danger of breakage, &e.

In the. application of my invention herein
shown the letter S indicates an arbor, which
has a longitudinal slot or slots s, formed with
the bottom of said slots at an angle to the
axis of said arbor to afford an inclined plane
or planes ¢, having a common apex A. To
obtain a wide range of adjustment, the in-

clined plane « of arbor S may be prolonged’

on an extension 8. The sides of the slot or
slots s in arbor S are designed to receive the
lateral cutting strain of a jawor jaws T. The
extension S’ may be a simple cone rising from
the periphery of the arbor S and having an
apex at A common with the bottom of the
slots s, the surface of said cone thus extend-
ing the inc'ined plane a, or the arbor S may
itself be coned as a continunation of cone S,
and the lateral strain of the cutting-jaws T
taken up by the clamps J, being firmly se-
cured to said cone for that purpose, or the
construction of the parts may be otherwise
varied without deviating from the spirit of
my invention, The e\tenswn 8’ is here pref-
erably shown flattened to provide a surface
to receive the elamp J in the inclined plane
a, where said clamp is securely held in place
by suitable clamping means, such as the bolt
I. To permit the use of the ordinary bolt for
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this purpose, the tapered blocks 7 are pro-
vided with a hole fitting bolt I and are then
interposed to distribute the pressure of bolt
I and increase the frictional contact between
clamp J and arbor S. Where the extended
range of such a device as Fig. 11is not re-

. quired, the extension S’ may be omitted or

IO
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the simple construction of Figs. 5 and 7 util-

ized, and here it is seen that my invention
permits the use of a collapsible jaw in a
smaller tap than any such mechanism known
to me.

The back of cutting-jaw T is sloped or bev-
eled at an angle to its cutting-face{ to bring
said cutting-face parallel or inthe proper

. working position with the axis of the arbor
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S, although the serrated cutting-face of a
“plug-tap” may itself be tapered somewhat
where it first encounters the work or be oth-
erwise irregularly formed, as is customary in
such and similar tools. The inclined top e
of cufting-jaw T’ is shown parallel with the
back b of said jaw and is provided with a pro-
jection or lug V. The cutting diameter of
the teeth ¢ is regulated by the position of the
surface ' of the clamp J, which receives the
thrust of the lug V. The lug V is for the
purpose of controlling the longitudinal move-
ment of the jaw T. The cutting-teeth ¢ of
the jaw T are formed at any desired angle or
spiral pitch « z to the axis of arbor S, and
upon the rotation of either arbor S or the
work R, (either having an equivalent effect,)
after one or more threads 7' have been cutin
the work and the longitudinal movement of

-arbor S is stopped, (by the end G of said ar-

bor encountering the bottom of the hole & or
otherwise,)said angular pitch of said cutting-
teeth will operate to move said jaw T inde-
pendently along said inclined plane a; and
the resistance of the metal to the cut of said
teeth will tend to press the beveled back b of
said jaw against the inclined plane a, and
the cutting-jaw T will thereby be moved au-
tomatically alongand down theinclined plane
a until the teeth ¢ are freed from the back
pressure exerted by their angular piteh while
rotating against the threads that have been
cut and the tap will be in its collapsed po-
sition (see Fig. 7) ready to be withdrawn from
the work.

By the lug V encountering the surface w
of clamp J when the tap is withdrawn the cut-
ting-jaw T is prevented from escaping from
its proper position upon arbor S, the dis-
tance between the surfaces w and ' of slot
W being at least equal to the distance trav-
eled longitudinally by jaw T in moving from
its working toits collapsed position, (see Figs.
5 and 7,) and it is advisable to have said
space or slot somewhat exceed said distance
as a margin of safety, as the longitundinal
back pressure of the angular pitch of the
teeth against the threads that they have al-
ready cut, while here utilized to move said
jawsindependently tocollapse the tap, would

_serve to strip said threads or break said jaws

587,715

if said teeth ¢ were not clear of the threads
I’ before lug V encountered the surface w or
the end G met the bottom of the hole & after
the longitudinal movement of arbor S is
stopped by end G, face D, or otherwise.

As shown in Fig. 7, after the jaw T has
been collapsed it will remain collapsed until
the serrated teeth { are again projected be-

yond the arbor S, and that if only slightly .

raised beyond said periphery they will then
expand to theirnormal working position upon
being pressed against the work. In the
smaller sizes the sensitiveness of the threads
and the ease with which the single jaw can
be manipulated, especially when the work re-
volves and the tool is non-rotary, as on a
turret-lathe, make the simple construction of
Fig. 7 the most desirable. When the tap is
to be used on a drill-press, where the tool re-
volves and the work is stationary, it is de-
sirable to have the jaws rebound automat-
ically to a sufficient degree to extend them
beyond the periphery of arbor S to enable
them to encounter the edge of the hole H,
and thus be pressed backward and expanded
outward to their normal cutting size. This
automatic rebound should be so slight as to
avoid stripping or unduly wearing the threads
I/ after the jaws are collapsed, and yet suffi-
cient to move the jaws to a position where
they can be automatically readjusted to the
cut by pressure against the work, and for
this purpose I have inserted spiral springs
W' in space or slot W between projection or
lug V and the surface w, (see Figs. 1 and 5,)
although the spring might be otherwise ar-
ranged for the same purpose. This springis
preferably shown shorter than the distance
between the surfaces w and the lug V when
the jaw T isin full working position, so that
the action of the spring is very slight when
the tapis collapsed, yetis most powerfully ex-
erted when the tap is being withdrawn from
the work, so that when the jaw T clears the
threads /' the spring will cause the jaw to re-
bound sufficiently to be readily and automat-
ically reéxpanded, as previously. explained.
Thus it will be seen that while this automatic
rebound is desirable in many cases yet it is
not an essential to the coaction of the other
improvements of my invention, which are op-
erative without this feature under many use-
ful conditions.

As shown, the clamp or clamps J have a
slot 7, permitting them to be moved up and
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down the inelined plane @ to adjust the cut-.

ting diameter of teeth . In Figs.5and 7 the
bore of the hub I' of the clamp J performs
theoffice of theabove-mentionedslot j. This
range is particularly valuable when the de-
vice is to be used as a pipe-tap, as it enables
the same mechanism to thread several sizes
of pipe, which is Dbelieved to be a novel fea-
ture in a collapsible tap. The recess or slot
W should be of sufficient length to allow the
longitudinal movement of lug V of jaw T, as
above described, and to enable said jaw T to
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be readily controlled by hand the slot W ig
extended up through the surface of elamp J
and the lug V projected beyond said clamp,
so that it can be readily grasped by the oper-
ator. When used as a pipe-tap, the face D of
the clamp J may be used to regulate the depth
the arbor S goes into the hole H of a pipe R
and by arresting the longitudinal movement
of arbor S permit the jaw T to collapse auto-
matically, as above described; and when used
on a bottom hole, as %, in rod R, Fig. 7, the
end G of arbor S operates to produce the same
effect. DBoth the end G or the face D may be
made adjustable by such means as shown in
Fig. 8, where the screw or stop-piece G’ is
moved out of or into the hole ¢’ to collapse the
jaws T sooner or later, as desired.

To explain the coaction of the several parts,
asherein shown, the arbor S, Fig. 5, isadapted
for connection with suitable holding or driv-
ing means M, and the tube or rod R may be
similarly held or driven by the means B.
Where the means M for holding arbor S are
connected with the longitudinally-movable
rotative spindle of a drill- press, and the
means B with the stationary jaws of a chuck
to hold the tube R rigidly, the arbor S will be
moved forward and rotated to the right (to
the left for left-hand threads) and the cut-
ting-jaw T presented to one side of the bore
H. Then the surface F of arbor 8 (or the op-
posite jaws in the case of two or more jaws,
as in Fig. 1) will be pressed against the other
side of said hole, and the continued longitu-

"dinal pressure on the arbor S and the rota-

tion of the tapwill cut thethreads/”’. When
the end G or G' of spindle S (or face D of
clamp J in the case of a pipe or through hole
H, Fig. 4) encounters the bottom % of bore
H, (see Fig. 7,) the continued rotation of the
tap will enable the angular pitch of its teeth

to coact with the threads already cut to move

the jaw T longitudinally, asabove described,
and collapse the cutting-teeth of said jaw
until they clear the work, where they may
revolve harmlessly until the arbor S ismoved
backward from the work, when the lug V en-
gages the surface w (or spring W) and the
whole device is withdrawn without reversing
the motion of the rotating part, which in this
casewould be the arbor 8, which at all stages
of the operation continues to rotate in the
same direction as originally started. Asthe
jaws T continue to revolve it is difficult, if
not impossible, to expand them by hand with-
ont stopping the machine, and it is therefore
desirable to have them rebound sufficiently
after leaving the hole H to enable them to
encounter the edge of the next hole II upon
being again presented to the work, and this
may be accomplished by spring W' or similar
means for this purpose, as explained above.
Where the means M for holding arbor S is
the longitudinally-movable non-rotary turret
of a turret-lathe and the means B for holding
the work R the rotative jaws of a chuck that
connectthe work R with therotativelive-head

of said lathe or similar machine, the arbor S
would notrotate,but be simply pressed against
and into the holeIl, and as the rod R revolved
against the teeth ¢ the threads &' would be
cut, as heretofore, the only difference being
that the arbor Sis not rotated in this case and
the work is, whereas in the previous case the
arbor S rotated and the work did not. In
this last position on a turret-lathe it will be
seen thatas the jaw or jaws ' do not rotate the
operator can readily expand them by hishand
on the lug V sufficiently to enable them to
encounter the edge of the hole H when again
presented to the work R, should it not be de-
sirable for any reason to employ the spring
W' for that purpose. (See Fig. 7.)

‘The ability to regrind the parts and reset
them in their respective places to a nicety
makes the simplicity of my device particu-
larly desirable, while the movable clamp and
the rigidity obtalned by having the jaws at

all times during their (3111‘,‘51n0r action sup-.

ported by a fixed arbor S, with its inclined
plane «, secure an accuracy and evenness of
cut and a readiness of adjustment not here-
tofore met with in devices having an inde-
pendently-movable supporting-piece instead
of my independently-movable cutting-jaw.

‘While my invention is here shown as ap-
plied to a serrated jaw, it is obviouns that it
is equally applicable to any description of
cutting-jaw.

Having now described my invention, what
L elaim is—

1. The combination of an arbor, a cuttmw-
jaw connected to rotate thexemth retammo
means to preserve the connection of said jaw
with said arbor, said arbor having variations
in its diameter under said jaw to coact with
similar variations in the depth of said jaw,
and said jaw being longitudinally movable
independently both of said arbor and of said
retaining means for such a distance as will
enable said jaw to expand to or collapse
from the cutting position, substantially as de-
seribed.

2. The combination of an arbor, a cutting-
jaw connected to rotate therewith, a clamp
connected with said arbor to retain said jaw
thereon, said arbor having variations in its
diameter undersaid jaw to coact with similar
variations in the depth of said jaw, and said

jaw being longitudinally movable independ-
ently both of said arbor and of said clamp for
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such a distance as will enable said jaw to ex- .

pand to or collapse from the cutting position,
substantially as described.

3. The ecombination of an arbor, a cuttmv- ]

jaw connected to rotate therewith, sald arbor
having variations in its diameter under said
jaw to coact with similar variations in the
depth of said jaw,anda clamp connected with
said arbor to retain said jaw thereon, said
jaw and one of said other parts having re-
spectively the one a slot and the other a pro-
jection meshing with said slot, the longitudi-
nal dimension of said slot being sufficiently
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greater than the eorresponding dimension of
said projection to permit said jaw to move
longitudinally independently of both said ar-
bor and said elamp for such a distance as will
enable said jaw to expand to or collapse
from the cutting position, substantially as de-
scribed.

4. The combination of an arbor, a cutting-
jaw connected to rotate with said arbor, cor-
responding variations in the diameter of said
arbor under said jaw and in the depth of said
jaw, aclampadjustablelongitudinally on said
arbor, and means to fasten said clamp rigidly
to said arbor at certain intervalsin the length
of the latter to vary the position of said jaw
thereupon, said jaw being movable longitu-
dinally independently both of said arbor and
of said clamp for such a distance as will en-
able said jaw to expand to or collapse from
the cutting position, substantially as de-
scribed. ‘

5. The combination of an arbor, a longitu-
dinally-movable cutting-jaw connected to ro-
tate therewith, said jaw having teeth extend-
ing at an angle to the axis of said arbor, said
arbor having variations in its diameter un-
der said jaw to coact with similar variations
in the depth of said jaw, retaining means to
hold said jaw in connection with said arbor,
and a stop-piece to coact with said parts to
cause said jaw to move longitudinally along

- said arbor during operation to collapse auto-

35

matically, substantially as described. .
6. The combination of an arbor, a longitu-
dinally-movable cutting-jaw connected to ro-

-tate therewith, said jaw having teeth extend-

ing at an angle to the axis of said arbor, said
arbor having variations in.its diameter un-

der said jaw to coact with similar variations

40
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in the depth of said jaw, a clamp to retain
said jaw in connection with said arbor, and
a stop-piece connected with said arbor and
projecting beyond said jaw to cause said jaw
to move longitudinally along said arbor dur-
ing operation to collapse automatically, sub-
stantially as described.

7. The combination of an arbor, a cutting-
jaw connected to rotate therewith, one of said
parts being movablelongitudinally independ-
ently of the other, said arbor having varia-

tions in its diameter under said jaw to coact
with similar variations in the depth of said
jaw, retaining means to hold said jawin con-
nection with said arbor, and a spring fo co-
act with said parts to cause said jaw to re-
bound automatically from the collapsed po-
sition, substantially as described.

8. The combination of an arbor, a cutting-
jaw connected to rotate therewith, one of said
parts being movablelongitudinallyindepend-
ently of the other, said arbor having varia-
tions in its diameter under said jaw to coact
with similar variations in the depth of said
jaw, a’'clamp to retain said jaw in connection
with said arbor, and a spring located between
said parts to cause said jaw to rebound auto-
matically from the collapsed positien, sub-
stantially as described.

9. The combination of an arbor, a cutting-
Jjaw connected to rotate therewith, one of said
parts beingmovablelongitudinally independ-
ently of the other, said arbor having varia-
tions in its diameter under said jaw to coact
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with similar variations in the depth of said -

jaw, a clamp to hold said jaw in connection °

with said arbor, one of said parts having a
slot and another of said parts having a pro-
jection or lug meshing therewith, the longi-
tudinal dimension of said slot being greater
than the corresponding dimension of said
lug, and a spring located between said parts

80

to cause said jaw to rebound automatically

from the collapsed position, substantially as
described. . »

10. The combination of an arbor, a longi-
tudinally-movable cutting-jaw connected to
rotate therewith, said arbor having variations
in its diameter under said jaw to coact with
similar variations in the depth of said jaw, a

clamp having a slot W, passing through it,
said jaw having a lug V, passing through

said slot W, insaid clamp and extending be-
yond the surface of said clamp, said slot W,
being of greater length than the correspond-

ing dimension of said lug V, substantially as
described.
“¥. A. ERRINGTON.
Witnesses:

THEODOR D. WILSON,
BENJ. W. EATON.
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