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(No modél.}

To all whom it may concern:

Be it known that I, FRANKLIN ALFRED ER-

RINGTON, a citizen of the United States, and a
resident of Edgewater, (P. O. Stapleton,) in
the county of Richmond and State of New
York,; have invented certain new and useful
Improvements in Automatic Tapping Attach-
ments, of which the following is a speclﬁca-
tion.

My invention relates, broadly, to means for
turning a spindle, shaft, or the like in oppo-
site directions, or to automatically reversing
motion from a shaft or driving part whose
direction of rotation is constant, by the em-
bodiment of a new principle in the construe-
tion of the clutch mechanism, wherein the
ratio of certain lengths of the intermediate
clutch-formation or member to certain dis-
tances between the corresponding parts of

the two oppositely-rotative end clutch-forma-

tions or members will enable the members at
one end, upon being unclutched from rotary
engagement and when rotating. independ-
ently, to positively push or draw by the co-
action of their opposing surfaces the clutch
members-at the other end info rotary engage-
ment; to the means for effecting said disen-
gagement, and more particularly to an auto-
matic tapping attachment of compact form
and superior rigidity, adapted for connection
with a lathe, drill-press, or other tool. To
these ends the invention consists in'the novel

. details of improvement and the eombination

of parts set forth in this specification and
illustrated in the drawings forming parthere-
of, and then pointed out in the claims.

In the reversing mechanism I have shown
in the drawings as illustrating my invention
certain of the clutch formations or members
are provided with driving-faces that perform
two distinet functions, the faces that enable
one clutch ‘formation or member to turn the
other being called ‘‘rotary driving-faces”
and the faces that enable one member to push
or draw the other longitudinally ¢“longitudi-
nal driving-faces:”

Reference i to be had to the accompanying
drawings, forming part hereof, wherein—

I‘]cfule 1] i3 a Vertxcal Cross- secmon of & ma-
chine constructed in accordance with my in-
vention. Fig. 2is a horizontal cross-section
on the plane of the line 2 2 in Fig. 1, show-
ing the inner face of wheel o, w1th 1bs cen-
tml bore, the line 2 2 bisecting the device

into ifs two groups of elements—those that
rotate the spindle ' E in the working direc-
tion and those that turn it in the opposite di-
rection. Fig.3isasimilarview on the plane
of the line 3 3 in-Fig. 1, showing the slots a*
b*in the spindle clutch-formation or sleeve G
and- the tube’ or auxiliary spindle F and a
method of splining said sleeve and tube to-
gether. TFig. 4 is a partly-sectional side ele-
vation of my reverse mechanism in the posi-

tion for driving the spindle in the working

direction. Fig. 5 is & similar view showing.
the parts in position for reversing the direc-
tion of rotation of the spindle. Fig. 6isa
developed plan of the clutches, illustrating
them in: detail at or about the point of dis-
engagementof the rotary driving-faces of two
of the clutch-formations or members, and
showing, first, that the rotary driving-faces of
the other end clutch-member will not become
engaged with the rotary driving-faces of the
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mtermedmte member until aftel the rotary /

driving-faces of the first-mentioned clutch |

formations or membershave been disengaged, !

and, second, that while the extreme length of
said intermediate clutch-formation or mem-
ber.is greater than the shortest distance be-
tween the inner faces or opposing surfaces of
the two end clutch-formations or members, yet
it does not interrupt their independent rota-
tion, (see Fig. 5;) and Fig. 7is a detail view of
a clamping means for holding an adjustable
sleeve J, that regulates the reversal of the
spindle.

The machine is shown complete and self-
contained in asingle struecture, and as a driv-
ing means I have shown my deviee connected
with the longitudinally - movable rotative
spindle of a drill-press or similar machine,
but gear-wheel D might terminate in a pul-
ley having belt connection with any motive
power, be connected to a lathe-spindle hav-.
ing no longitudinal movement, or be other-’
wise connected and driven. Compactness of
the parts and rigidity of the spindle-bearings
being desirable, I have shown the frame A
of my improved device provided with a coun-
terbore forming a base-plate having a smaller
central bore. The reversing-wheel o is pro-
vided with a bub H, and said wheel is jour-
naled in said frame by said hub H fitting in
said counterbore, and said wheel o is pre-
vented from longitudinal movement by its
inner face bearing against the inner face of

8o

8s

Qo

95

FOO

105



10

I3

20

25

30

w
w

40

45

52

55

6o

65

D) 558,053

the driving-wheel D, said wheel D being jour-
naled in the cover or cap piece B, so that
when the cover B is brought into position by
screw-threads a or similar means the inner
face of wheel D bears against the inner face
of wheel 0 and brings the end of the hub II
to bear upon said basc-plate of the frame A,
the parts thus affording mutual support, and
thereby securing the simplest and the most
compact and rigid construction. Totransmit
and reverse motion from one of said wheels
to the other, the frame A carries the pinions
p, journaled on studs g, said pinions meshing
with internal gear-teeth d, carried on an ex-
tended rim e of wheel D, and also with the
spur-gear teeth upon the periphery of wheelo.

The longitudinally-movable rotative spin-
dle E is journaled in said wheels and case or
frame A B, its axis coineiding with the axes
of said wheels, the end of said spindle pro-
jecting beyond the opening in the bottom of
frame A, being provided with a suitable tool
holder or chuck X to receive a tool or tap Y,
which may be rigidly clamped to said spindle
E by a set-screw 2°. In the self-contained
device illustrated the spindle K is adapted to
have longitudinal movement within the frame
A to an extent that would bring the end of
said spindle remaining within the device ata
considerable distance from its driving means,
thus causing more and more torsional strain
the farther.the tool-carrying end of said spin-
dle progressed from the device before its ro-
tation and longitudinal movement were re-
versed, and thusinterfere with the proper and
free action of the automatic shifting clutch
mechanisin. I have therefore provided a
compound spindle ¥ E by making it in two
parts splined together by feather f of spin-
dle E (see Fig. 2) meshing with a correspond-
inggroove g intube F, or otherwise connected
to rotate together and be independently mov-
ablelongitudinally, the tube or auxiliary spin-
dle F having a bearing in the smaller central
bore of the base-plate of frame A, above men-
tioned, and the part E or spindle proper hav-
ing free longitudinal movement through a
still smaller opening in frame A, thus reduc-
ing frietion, avoiding torsional strains, and
assuring the alinement of the spindle E by
giving it a long and rigid tubular slideway or
bearing in and through the case or frame A B.

To connect the spindle I K with the oppo-
sitely-rotative wheels D and o by clutch-joints,
said spindle is provided with a clutch forma-
tion, sleeve, or member G, which in the au-
tomatic device illustrated is shown splined
to said compound spindle by the feather 7 of
tube I meshing with a groove4in said sleeve
G, (see Fig. 8,) to enable said sleeve to rotate
said spindle and be longitudinally movable
independent thereof. Rach of the wheels D
and o are likewise provided with a clutch for-
mation, sleeve, or member, said intermediate
longitudinally-movable spindle cluteh-forma-
tion G having rotary driving-faces 1, 2, and
5 at its opposite ends, forming teeth j and ¢,

adapted to secure rotary engagement with the
corresponding rotary driving-faces1, 2, and 5
in the opposing surfaces of said two end or
wheel clutch-formations{and v,forming teeth
I and w. However, as above mentioned, the
inner faces of wheels D and o bear upon each
other, and therefore their clutch-formations
land v canrot be located on their inner faces,
as is usually the case in devices of this class.
The wheel o is therefore shown provided with
a central bore passing from its inner face
through its hub I, and the wheel cluteh-for-
mation or sleeve v is shown located in said
bore and connected with said wheel o by the
screws w passing through said clutch-sleeve
v and the hub I of said wheel o, the inner
face of the clutch-sleeve v lying within the
plane of the inner face of the wheel o,whereby
aspace or intermediate clutch-chamberis pro-
vided in the inner face of wheel o around
said spindle I E between the inner face of said
cluteh sleeve or formation v and the plane of
the inner face of said wheel o to receive the
intermediate spindle clutch-formation or
sleeve G and permit it to rotate and have
longitudinal movement within the plane of
the inner face of said wheel o. This inter-
mediate cluteh - chamber between the inner
face of the wheel clutch-formation and the
plane of the inner face of its respective wheel
may vary according to the length of the spin-
dle clutch-formation, or said chamber may be
subdivided by recessing both of the wheel
clutch-formations within the inner faces of

‘their respective wheels; but one or both of

said wheel clutch-formations must be so re-
cessed to enable the inner faces of said wheels
to closely approach each other. Theimprove-
ment in the alinement and support of the
spindle and the saving in weight of the whole
device by this novel construction are best ap-
preciated by comparison with those of adevice
where the spindle clutch-formation is located
and has its longitudinal movement entirely
between, instead of within, the planes of the
inner faces of the oppositely-rotative wheels.

While the spindle elutch-formation may be
of any suitable form to merely connect said
spindle alternately with either of said wheel
clutech-formations to secure a completely au-
tomatic reversal of said spindle, I employ a
novel principle in the construction of the
cluteh mechanism, in that, while the length
of the intermediate spindle clutch-formation
or member between the outer extremities of
its rotary driving-faces at its opposite ends is
less than the shortest distance between the
outer extremities of the rotary driving-faces
of the end or wheel clutch-formations or mem-
bers to permitsaid intermediate cluteh-forma-
tion or member to be disconnected from ro-
tary engagement with one of said end or wheel
cluteh-formations or members before having
rotary engagement with the other thereof, as
is usually the casein such devices, yet the ex-
treme length of said intermediate spindle
clutch-formation or member G is greater than
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the shortest distance between the opposing
surfaces 3 7 ofsaid end or wheel elutech-forma-
tions or members 7 and v, to render said in-
termediate spindle clutch-formation or mem-
ber too long to remain inactive between said
opposing smfaces of said end or wheel clutch-
formations or members and still clear one end
clutch-formation when in full rotary engage-
ment with the other thereof, as shown “in
Fig. 5. This last condition issecured by the
addition on the opposing surface of one of
said cluteh-formations or members of a lon-
gitudinal driving face or faces 3, extending
outward longitudinally beyond and sloping
backward from the outer extremity of the
respective associate rotary driving face or
faces of said cluteh-formation or member;
or said longitudinal driving-face may be sub-

- divided, as shown, between the opposing sur-
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faces of any two of the clutech-formations; or
teeth similar to & 5 may be stibstituted for

teeth ¢ v, thus rendering the ¢ single-acting -

automatic-reversing clutch-mechanism shown
‘“ double acting” by also providing either or
both of the opposing surfaces of the cluteh-
formations G v with a longitudinal driving-
face; but in either and all cases the prin-
ciple of construction must be the same to en-
able the disengaging eclutch-formations to
cause the engagement of the rotary driving-

faces that connect the other end of the inter-

mediate clutch-formation with the other end
clutch-formation. The tendency of the parts
s0 constructed to jam togetheris overcome by
their form or elasticity, and in this connee-
tion attention is called to the advantages of
a curved surface or surfaces, (see teeth j k,
Tig. 6,) where the onter extremity or ¢ point
of disengagement” of the rotary driving-face
merges into a longitudinal driving-face ex-
tending outward longitudinally beyond and
sloping backward from said outer extremity
of the respective associate rotary driving-
face. In the device shown this curved form
of cluteh-formation is carried around into
the rotary driving-face, undercutting said

"~ face in the form of an ogee, so that while
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said undercut rotary driving-faces will thus
be enabled to remain in rotary engagement
during the independent longitudinal move-
ment of the spindle E and sleeve G, asherein
explained, the curved surfaces will facilitate
their easy disengagement when desired, and
as a precaution against the jamming of said
clutehmembers during the coaction of gaid
longitudinal driving-faces 3 3 the opposing
smfaees of the clutch-formations G and » (7

6,see F'ig. 6) are stoped inward longitudinally
and backward from the outer extremity of
their respective rotary driving-faces.

The spindle E and sleeve Gare shown lon-
gitudinally ‘movable independent of each
other, and the spindle clutch-formation is to
Dbe chsengaoed from rotary engagement with
one wheel cluteh -formation and reéngaged
with the other thereof. In the maehme

shown I cause the longitudinal movement

of spindle E to aceomplish this disengage-
ment of the rotary driving-faces of the clutch-
formations or members either automatically
by the tap or die Y advancing into or reced-
ing from the work or by raising and lowering
the frame A, say, by lever O, as hereinafter
explained. To connect said spindle E lon-
gitudinally with said independently - mov-
able sleeve G to regulate said engagement
and disengagement of the rotary driving-
faces of the clutch members, the sleeve G
and tube I are provided with slots a?b?, which
register with each other, (see Fig. 3,) the slot
b* in tube F being of greater length than slot
a? in sleeve G,and a stop piece or lug L, car-
ried by spindle E, is inserted in said slot-and
adapted to eng zwe sleeve G longitudinally at
the ends thmeof wherenpon the continued
longitudinal movement of spindle E would

' move said sleeve G longitudinally and disen-

gage the rotary driving-faces that connected
said spindle cluteh-formation with one of said
wheel cluteh-formations. To render said
stop-piece adjustable, I have shown the sleeve
G, with its slot ¢?, of considerable length, and
added an adjustable stop-piece I, connected
with a clamping-sleeve J, of sufficient length
to project through the opening in the bot-
tom of frame A within reach of the operator
when spindle E is extended. (See Fig. 5.)
By this means the longitudinal movement of
spindle E can be regulated by setting the
stop-pieces L and I at a greater or less dis-
tance apart to engage the end.or ends of slot
a® of sleeve @ sooner or later; as desired, the
stop piece or pieces T being elamped in posi-
tion by screwing the nut 23 up the tapered
and threaded surface h? of clampmv-sleeve

J, and thereby closing the slots ¢* cut in said

sleeve J, locking the internal threads f* of
said sleeve to the external threads ¢?, shown
provided on spindle E for this purpose.” This
construction permits the use of a small nut
%%, and thus not increasing the bore of tube F,

while permitting sleeve J to have a bearlnrr
within tube F to steady said. spindle. It is
thus seen that the stop-piece, although car-
ried by the spindle, is enabled.to dileetly en-
gage the intermediate clutch- fonnatwn and
eontrol its action.

The coaction of the parts is as follows: P
is the stationary head of a drill-press or simi-
lar tool, carrying a pinion controlled by lever
O, said pinion meshing with a rack on the
non-rotary longitudinally-movable sleeve N,
which forms a bearing for the rotative spindle
M and moves said spindlelongitudinally from
the lever O. The spindle M is provided with
a socket M? t0 receive the shank D2 These
parts may be of usual or approved design, as
usually found in such tools or machines.

The wheel D of my device is shown pro-
vided with a centrally-located tapered bore
to receive the shank D? and is thereby con-
nected with the longitudinally-movable ro-
tative spindle M. The arm R connects the

case A Bwithsome non-rotary part of the drill-
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press—say sleeve N—to prevent said case
from rotating. Upon the spindle M being
rotated wheel D will be turned in the same
direction thereby, which will be right hand
or in the driving direction, and the internal
gear-teeth d, carried on itsrim e, will turn the
pinions p, which will transmit and reverse
the motion to wheel o0, which will thereby be
turned in the opposite direction to wheel D.
As the lever O is raised the device A B rises
with it, and the spindle, with its stop-pieces
and cluteh-formation, assumes the position
shown in Fig. 5, the spindle E turning Ileft
hand or in the reverse direction. TUpon the
device being lowered the tool Y encounters
the work and causes the spindle E to rise in
the deviee with its stop-pieces independently
of the sleeve G until the stop-pieces 1. en-
counter the upper end of slot o? in sleeve G,
when said sleeve G will be moved longitudi-

nally with said spindle out of rotary engage-

ment with the reversing clutch-formation v
and the continued upward movement of spin-
dle E(or, more accurately speaking, the down-
ward movement of the case A B) carries the
spindle cluteh - formation G into rotary en-
gagement with the driving-wheel clutch-for-
mation 7, and the rotation of spindle E is
thereupon reversed toright hand or the driv-
ing direction, the longitudinal downward
movement of drill-spindle M and case A B
ceases, and the tap or die Y advances into

the work by the spiral action of its teeth in |

the usual manner, carrying the spindle E
longitudinally with it until the stop-pieces 1
encounter the lower end d? of slot ¢®. The
continued rotation of the parts continues the
longitudinal movement of said tap or die Y

and spindle E, and said spindle clutch-forma- ..

tion Gis moved longitudinally with said spin-
dle through the medium of the stop-piece I
until its rotary driving-faces thereby become

diseconnected from the rotary driving-faces of .

the driving clutch-formation I, whereupon

the continued rotation of the driving clutch- .

formation [ causes the longitudinal driving-
faces 3 8 to pass over each other and push
the intermediate spindle cluteh - formation
longitudinally into rotary engagement with
the reversing - wheel clutch - formation v,

whereupon the direction of rotation of spin- |

dle ¥ E is automaticallyreversed and the tap
or die Y recedes from the work; but said re-
trograde movement of tool Y and spindle E
cannot automatically reéngage the rotary
driving-faces of the clutch-formations 7 and

G, as the opposing surfaces of the eclutch-

formations v and G are not provided with a
longitudinal driving face or faces. There-
fore after the automatic reversal of the spin-
dle T E the case A B is raised by means of
lever O as the tap or die recedes from the
work. It is here noticeable that, while the
rotary driving-faces 1 2 of clutch-formations

[ and G are fully engaged by hand, (through

the medium of the lever O, stop-pieces 1,
&e.,) the rotary driving-faces 5 of cluteh-for-

558,053

mations ¢ and G are automatically engaged
solely by the coaction of the longitudinal
driving-faces 8 3without further external aid
after the disengagement of the rotary driv-
ing-faces 1 2 than the continued rotation of
the driving part. In other words, the longi-
tudinal driving-faces 3 3 overcome the ‘‘dead-
center” after the disengagement of one set of
rotary driving-faces by causing the engage-
ment of the other set thereof.

‘While the length of the intermediate spin-
dle cluteh-formation G should allow the op-
posing surfaces 3 3 of the clutch-formations
G and [ to freely pass each other, yet, as
shown in Fig. 5, they preferably pass each
other so closely as to enable them to force the
rotary driving-faces 5 5 into full rotary en-
gagement. This full engagement of the ro-
tary driving-faces at one end of the interme-
diate cluteh - formation by the longitudinal
driving-faces at the opposite end, while de-
sirable in a positively-acting device, the un-
dercutting of the rotary driving - faces, as
shown at 5 5, or other equivalent means may
aid in completing the engagement of said ro-
tary driving-faces whose engagement is pri-
marily caused by said longitudinal driving-
faces 3 3. The undercutting of the rotary
driving-faces of the clutch-formations G and
I, as above mentioned, by enabling said ro-
tary driving-faces to remain in contact dur-
ing the longitudinal movement of the spindle
8 and its_stop-pieces, provides a space be-

.tween the top of said slot and the top of said

stop-pieces before the sleeve G moveslongitu-
dinally under the automatic coaction of said
longitudinal driving-faces, thereby avoiding
jamming of these parts.

‘While the construction of the parts may be
greatly varied in adapting the device to its
full range of work, the feature of recessing
one or both of the clutch-formations within
the plane or planes of the wheels, for the pur-
poses above explained, I believe to be espe-
cially valuable, particularly where the device
is applied to a drill-press, where compactness
isof importance, sufficientlongitudinal move-
ment being provided in the spindle of the
machine itself. The compacting of the de-
vice by this method not only greatly reduces
its cost, &c., but also greatly reduces its
weight, which is important, as, if too heavy,
it could not be held firmly in a vertical posi-
tion by the friction of the taper-shank used
in such machines, and which is practically
theonly method of readily bringing the device
in line with the machine - spindle. Then,
again, the antomatic reversing clutch-mech-
anism is readily seen to be adapted to any
similar purpose, the conditions here given
showing many variations of movement, such
as the longitudinal movement of the spindle
through the case and the longitudinal move-
ment of the case on the spindle, the inde-
pendent longitudinal movement of the spin-
dle and its clutch-formation while rotating
together, and their temporary longifudinal
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connection- by the stop-pieces to disengage
the rotary driving-faces of the clutch-mem-
bers, &c., all of which parts may be greatly
varied in their eonstruction and still perform
their individual parts in the general fune-
tional results. v

Having now described my invention, what
I claim is—. ‘

1. The combination of two wheels, each of
said wheels being provided with a clutch-
formation, a non-rotative part carrying gear-
ing to transmit and reverse motion from one
of said wheels to the other, a longitudinally-
movable spindle, a tube surrounding said
spindle and connected to rotate therewith,
and a clutch-formation connected with said
spindle and adapted to engage either of said
wheel clutch-formations to turn said spindle,
said spindle and said spindle clutch-forma-
tion being movable longitudinally independ-
ent of said tube, substantially as deseribed.

2. The combination of three rotative clutch-
formations or members located in line and
having rotary driving-faces in their opposing
surfaces, certain of said clutch-formations or
memberg having a longitudinal driving face
or faces extending outward longitudinally
beyond and sloping backward from the outer
extremity of the respective associate rotary
driving face or faces, certain of said rotary
driving-faces extending inward longitudi-
nally and sloping backward from their respec-
tive outer extremities, certain of said clutch-
formations or members having longitudinal
movement to engage to rotate one another,
and means to disengage said rotary driving-
faces, the length of the intermediate eluteh-
formation or member between the outer ex-
tremities of its rotary driving-faces atits op-
posite ends being less than the shortest dis-
tance between the outer extremities of the ro-
tary driving-faces of the two end clutch-for-
mations or members, and the extreme length
of said intermediate cluteh-formation or mem-
ber being greater than the shortest distance
between the opposing surfaces of said end
clutch-formations or members, substantially
as described.

3. The combination of two end clutch-for-
mations or members, means for rotating said

_cluteh - formations or members in opposite

directions, a longitudinally-movable inter-
mediate clutch-formation or member located
between said two end clutch-formations or
members, said clutch-formations or members
having rotary driving-faces in their opposing
surfaces to turn one another, one of said
clutch-formations or members having a longi-
tudinal driving face or faces extending out-
ward longitudinally beyond and sloping back-
ward from the outer extremity of said rotary
driving face or faces, the length of said inter-
mediate clutch-formation or member between
the outer extremities of its rotary driving-
faces at its opposite ends being less than the
shortest distance between. the outer extremi-
ties of the rotary driving-faces of said two

<

end clutch-formations or members, and the
extreme length of said intermediate clutch-
formation or member being greater than the
shortest distance between the opposing sur-
faces of said end clutch-formations or mem-
bers, and means to disengage said rotary
driving-faces, substantiaily as described.

4. The combination of two wheels, each of
said wheels being provided with a clutch-
formation, means for rotating said wheels in
opposite directions, a spindle, a clutch-forma-
tion connected to rotate with said spindle and
capable of longitudinal movement thereon,
said spindle clutch-formation being located
between said wheel clutch-formations and
adapted to have rotary engagement with
either fthereof, a stop-piece carried by said
spindle and adapted to engage longitudinally
with said spindle cluteh-formation, substan-
tially as described. ‘

5. The combination of two wheels, each of
said wheels havinga clutch-formation, means
for rotating said wheels in opposite direc-

tions, a spindle, a clutch-formation orsleeve

connecled to rofate with said spindle and
movable longitudinally thereon, one of said
elements having a slot, and a stop-piece car-
ried by said spindle and located in said slot,
whereby said stop-piece is enabled to have
longitudinal engagement with said spindle
clutch-formation or sleeve, substantially as
described.

6. A longitudinally-movable rotative spin-
dle, a wheel and a clutch-formation driven by
said spindle, combined with another longi-
tudinally-movable spindle, a clutch-forma-
tion connected therewith, another wheel hav-
ing a clutch-formation, a non-rotary part car-
rying gearingto transmit and reverse motion
from one of said wheels to the other, whereby
said last-mentioned spindle can be rotated in
opposite directions, and an adjustable stop-
piece on one of said spindles to limit the lon-
gitudinal movement of said oppositely-rota-
tive spindle, substantially as described.

7. The combination of two wheels, each of
said wheels having a clutch-formation, means
for rotating said wheels in opposite direc-
tions, a spindle, a clutch-formation or sleeve
connected to rotate with said spindle and
capable of longitudinal movement thereon,
one of said elements having a slot, a clamp-
ing-sleeve adjustably connected with said
spindle, and a stop-piece projecting from said
clamping-sleeve and meshing with said slot,
whereby said stop-piece is enabled to have
longitudinal engagement with said spindle
clutch-formation or sleeve, substantially as
deseribed.
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Signed at New York, in the county of New -

York and State of New York, this 30th day
of March, A. D. 1893.

F. A. ERRINGTON.
‘Witnesses:
TIMOTHY J. SHEA,
T. . BOURNE.



