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"UNITED STATES

PATENT OFFICE.

FRANKLIN A. ERRINGTON, OF EDGEWATER, NEW YORK.

AUTOMATIC FRICTION TAPPING ATTA_CHMENT.

SPECIFICATION forming part of Letters Patent No. 578,483, dated March 9; 1897.
Application filed July 21,1894, Serial No, 518,251, (No model.)

Jo all whom it may concern:
Be it known that I, FRANKLIN ALFRED ER-
RINGTON, a citizen of the United States, and

-a resident of the village of Edgewater, (post-

office, Stapleton,) county of Rlchmond and
State of New York, have invented cer tain new
and useful Improvements in Automatic Fric-
tion Tapping Attachments, as set forth in the
following specification and shownin the draw-
ings forming part hereof. -

My invention relates, broadly, to means for
adjustably connecting a frietion driving-disk
with a gear-wheel or similar driven disk or
part, the mechanism being so arranged that
the frictional contact between said friction
driving-disk and said driven wheel or disk
can be adjusted without changing the rela-
tive position of the latter with its bearings
and in the case of a gear-wheel without in-
terfering with the free action of its gear-teeth.

In the device illustrated in the accompa-
nying drawings I have shown my invention
as applied to a reverse-driving mechanism
adapted to drive a spindle or the like in op-
posite directions, said spindle being shown
provided with a gripping device or chuck for
grasping a drill, tap, or similar cutting-tool,
the object of my improvements being to drive
the spindle by friction in the ecutting or work-
ing direction, thereby preventing the break-
age of tools or other parts where the power
is applied by adjnsting the tension of the
friction to a degree that while the parts will
perform the duty expected of them undernor-
mal conditions, yet at any undue strain the
frietional surfaees will slip over each other,
thereby allowing the working parts to cease
revolving before the strain is sufficient to
cause breakage, although the driving parts
may contmue to revolve
. To these ends the invention consists in the
novel details of improvements and the com-
bination of partsthat will be more fully here-
inafter set forth, and then pointed out in the
claims.

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

Figure 1 is a vertical cross-section of a ma-
chine constructed in accordance with my in-
vention,showing the driven gear-wheel adapt-
ed to have frictional contactwith the driving
friction-disk by screwing the adjusting-ring

out of said gear-wheel; and Fig. 2 is a simi-
lar view showing the same result by screwing
the adjusting-ring into said gear-wheel and
also showing a few of the many variations of
construction that may be employed to gain
the results herein eontemplated. Fig. 3 is
an elevation, partly in section, of the parts
affording frictional adjustment and of the
drivingandreversing clutch meechanism; and
Fig. 4 shows the contents of the case 43 with
the cover 19 removed, and a horizontal cross-
sectional view of the hub 54, the adjusting-
ring 13, the connecting -spindle or bearing-
piece 10, and the spindle 39 at thé plane of
the dotted line 52 of Fig. 3.

The means for revolving the wheels 15 and
28 in opposite directions may be by any ar-
rangement of gearing for that purpose, al-
though the gear-train shown is believed to be
the most economical and effective for this
purpose.
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5 is the longitudinally- movable rotative

spindle of a drill-press or similar machine,
having a tapered socket 7.

_ The longitudinally- movable non-rotary
sleeve 4 passes through the bearing-piece 3 of
the drill-press, and may be raised and lowered
through the medium of thelever 1 by any of
the various means usually employed for this
purpose in drill-presses or similar tools,where-
by upon moving the lever 1 up or down the
rotative spmdle 5 and my device thereto at-
tached will be raised and lowered for the pur-
pose of presenting or withdrawing the tool or
tap 84 to or from the work 35, as heremafter
described.

The tapered shank 6 is inserted in the ta-
pered socket 7 of the machine-spindle 5, the
other end being shown screwed into the hub
or spindle 10 by external threads 44 meshing
with internal threads 45, the friction driving-

disk 23 being similarly attached to said con- -

necting-spindle, although it is obvious thatif

desired said disk could be directly attached
tothe drill-spindle 5 without the intermediate.

means above mentioned, they being desirable
to render the device debaehable.

In Fig.1the gear-wheel 15 20 is shown com-
posed of two parts in order to permit the fric-
tion-disk 23 being placed within said wheel.
The disk 15 is shown having a serew-threaded
centrally-loeated bore for connection with ad-
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justing-ring 13, an inner surface for frictional
contact with disk 23, and gear-teeth 24, The
disk 20 is shown carrying clutch-sleeve 29,
having a cluteh formation or footh 37 on its
innerface and as screw-threaded to part 15, al-
though this part mightbe omitted entirelyifit
wasmerely desired touse the frictional-driven
wheel 15 through its gear-teeth 24¢. The con-
struction of these parts may be greatly va-
ried without departing from the spirit of my
invention. In Fig. 2 part C is shown pro-
vided with a centrally-located serew-threaded
bore, being attached to wheel D by bolts J,
orthe gear-teeth may be omitted entirely from
this part, leaving it merely as a connection
for wheel D with adjusting-ring A.

"“The adjusting-ring 18 is shown with exter-
nal serew-threads 16 to mesh with internal
screw-threads 17 in check-nut 14 and with
threads 18 in wheel 15, said adjusting-ring
being provided with bearing-surfaces 11 and
22, adapted to press against similar surfaces
12 and 21 of hub or spindle 10 and friction
driving-disk 23, whereby upon turning ad-
justing-ring 13 out of wheel 15 the bearing-
surface 11 will press against the surface 12

‘and press wheel 15 against disk 23, the ring

13 being held in position by check-nut 14 be-
ing screwed down on surface 46 of wheel 15
when the frictional contact between disk 23
and wheel 15 has been adjusted to the degree
desired.

The function of the check-nut, ring, or
washer 14 is to cause the adjusting-ring 13
and the friction-driven disk 15 to remain
firmly united together in whatever position
the adjusting-ring 13is set, and I have shown
the check-nut 14, provided with internal
threads 17, as a medium by which it is firmly
connected with the part 15 when in operative
position; but it is evident that other means
than said threads 17 may be employed to con-
nect the check-nut 14 and the friction-driven
disk 15 to rotate in unison for the purpose of
““checking” or preventing the relative posi-
tions of the adjusting-ring 18 and "the fric-
tion-driven disk 15 with each other from be-
ing disturbed by any slipping of the friction-
disks.

When it is desired to bring the frictional
surfaces of the driving frietion-disk and the
driven wheel or disk together by turning the
adjustinmlinff into the wheel, as illustrated
in Fig. 2, the surfaces I or H against ¥ or M
may be adaptcd for this purpose, or surfaces
21 and 22, as shown in Fig. 1, may be utilized
with the variations of construction suggested
in Fig. 2, Figs. 1 and 2 being equivalent con-
structions, w1th the dlfference that the ad-
Justuw-und A in Fig. 2 moves the friction-
driven gear-wheel D lonoutudlnally (and the
whole device with it, except the driving frie-
tion-disk and its hub or spindle) up against
the driving friction-disk, while in Fig. 1 the
adjusting parts move the friction-driven gear-
wheel 15 longitudinally down against the
frietion driving-disk 23, and when a tapered

friction-driven surface is nsed the female ta-
per is placed on that one of the parts of the
wheel that moves longitudinally toward the
friction driving-disk. The construetion of the
parts may be greatly varied, the aim being to
secure an exact adjustment of the frictional
tension and then lock the parts together to
preserve said tension at a constant degree.

The wheel 20 is shown provided with a
clutch-sleeve 29, carrying a clutch formation
or tooth 37, the longitudinally-movable spir:-
dle 39 being journaled in a concentric bore
opening on the inner face of the driving fric-
tion-disk 23 and extending into said hub or
spindle 10. Forconvenience in manufacture
the disk and hub are shown in two pieces,
with said bore or spindle bearing in said hub
10; but it may readily be seen that where it
is desired to utilize the friction for the pur-
pose of drivirg a spindle or other part alone
the spindle or part could be made integral
with wheel or plate 20.

In the application of my invention to a de-
tachable reverse-driving mechanigsm adapted
to be used as an automatic friction tapping
attachment, as illustrated in Figs. 1 and 2,
the operation is as follows: The device is
moved toward work 35 by feeding down the
longitudinally - movable non- 1o’oary spindle-
sleeve 4 by means of the lever 1, and upon
tool 33 meeting the work 35 the spin‘dle 39 is
raised until its elutch 36 engages cluteh 37.
On spindle 5 being rotated, the shank 6 com-
municates motion to connecting hub or spin-
dle 10, which turns disk 23. The frictional
contact of surfaces 26 27 causes wheel 15 to
revolve in a direction corresponding to that
of frietion driving-disk 23, and adjusting-ring
13 and check-nut 14, when screwed tightly
together, becoming virtually one piece with
wheel 15, turn with it and form a journal or
bearing for said wheel upon said hub or spin-
dle 10, assuring the alinement of said wheel
with said hub or spindle and permitting said
wheel 15 and said driving frietion-disk 23 to

rotate independently (or, more strietly speak-

ing, said wheel 15 to stand still while said
disk 23 continues to rotate) should the tool
or working parts meet with undue resistance
greater than provided for when regulating
the frictional tension between said wheel
and said disk. The clutch formation 37 is
positively connected to wheel 15 20 and is
shown in position for engagement with spin-
dle-clutch formation 36. Gear-teeth 24 mesh
with the teeth of ‘“double-depth pinion” 30,
which engages ‘‘reverse-pinion” 31, which
transmits and reverses the motion to wheel
28, carrying cluteh formation 47, having tooth
38. The casing 43 furnishes bearings for said
mechanism and serves to hold all parts in
their relative positions. The spindle 39 is
shown provided with a chuck 32, holding a
tap 33, the device being illustrated in its
working position, the bore 34 in work 35 hav-
ing. been threaded by the tap 33.: At this
point should spindle 5 cease to feed toward
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work 35 and still continue to rotate, the tap

33 would still advance into bore 34 until teeth
37 36 were separated thereby, whereupon said
tap would automatically cease to rotate. (See
5 Fig. 3.) TUpon lever 1 being raised, the tap
33, remaining in the work 35, will hold down
spindle 89 until clutch 36 engages reverse-
clutch 38, when the tap will be backed out at
a greater speed than that with which it re-
10 Volved when cutting.
It is readily seen that this deviee could be
used in a lathe or other tool where the spin-
. dle has no longitudinal movement, in which
case the work would be moved to and from
15 the cutting-tool with the same result.
~ The frictional contact between the disk 23
and wheel 15 may be adjusted to a sufficient
degree of tension to drive cutting-tool 33 un-
der normal entting resistance, and yet should
20 tool 33 strike a chilled spot in work 85, be-
. .come clogged with chips, or otherwise meet
with undue resistance the surfaces 26 27 will
slip over each other and tap 33 cease to re-
volve, thus avoiding all danger of breakage,
25 which would have been the case if tool 33 had
been positively driven from spindle 5. It is
obvious that the connecting-spindle 10 might
be shortened by substituting the bearing-
surfaces N of the lips K of shank G for the
30 bearing-surfaces 12, although the greater the
Jength of the bore 48 the better bearing it af-
fords to spindle 39, this being an -essential
feature in securihg the accuracy of the func-
tional result. Likewise the disks 15 and 23
35 might have the angles of their frictional sur-
faces 26 and 27 reversed, and then turn ad-
justing-ring 13 into said wheel, utilizing sur-
faces 22 and 21 for pressing said wheel 15
against friction-disk 23.
40~ While the interposition of a friction-sur-
face between the driving-spindle and the cut-
ting-tool is not in itself new, yet the means
and conditions under which they are em-
ployed, as herein set forth, for adjusting the
45 frictional tension, as well as their combina-
tion in a reverse- duvmor mechanism, are be-
lieved to be original, Whlle the superior ef-
fectiveness obtained by this combination is
very material both as a time and labor saver,
5o dispensing with the necessity for a reverse
“movement to the machine and enabling the
-operator to control the driving, stopping, and
reversing of the tap or other tool from the
feed-lever 1 of the machine. The distance

- 53 between theends of teeth 37 38 is greater than

the length of cluteh 36, so that the latter

may be placed where it will not engage with

either of the former, if desired, thus allowing

the spindle 39 to remain stationary, even
60 when the surrounding parts are 1otatmd

I claim—

1. The ecombination of a friction-disk hav-
ing a hub provided with a bearing surface or
surfaces adapted to afford longitudinal re-

65 sistance, another disk surrounding said hub
and capable of rotation independent thereof,
a screw-threaded adjusting-ring adapted to

coact with said bearing surface or surfaces of
said hub to move one of said disks longitudi-
nally to adjust the tension of their frietional
contact, and a check-nut to hold said adjust-
ing-ring in position when adjusted, substan-
tlally as described.

2. The combination of a friction-disk hav-

ing a hub projecting from its outer face, said
parts having a concentric bore opening on
their inner face and said hnb being provided
with a bearing surface or surfaces adapted to
afford longitudinal resistance, another disk
surrounding said hub and capable of rotation
independentthereof,ascrew-threaded adjust-
ing-ring adapted to coact with said bearing
surface or surfaces of said hub to move one
of said disks longitudinally against the other,
a check-nut to hold said adjusting-ring in po-
sition when adjusted, a spindle socketed in
said concentric bore, and means to connect
one of said disks with said spindle, substan-
tially as described.

3. The combination of a friction-disk hav-
ing a hub provided with a bearing surface or
surfaces adapted to afford longitudinal re-
sistance, another disk surrounding said hub
and capable of rotation independent thereof,
a screw-threaded adjusting-ring adapted to
coact with said bearing surface or surfaces of
said hub to move one of said disks longitudi-
nally against the other, a check-nut to hold
said adjusting-ring in position when adjusted,
a longitudinally-movable spindle provided
with a eluteh, one of said disks being provided
with a clutch to engage said spindle-clutch to
turn said spindle in one direction, and means
connected with one of said disks to turn said
spindle in ‘the opposite direction, substan-
tially as described.

4, The combination of a driving friction-
disk, a friction-driven disk surrounding said
driving friction-disk and having a concentric
screw-threaded bore, an externally-screw-
threaded adjusting-ring independent of said
driving friction-disk, located in and meshing
with said screw-threaded bore of said friction-
driven disk to adjust the tension of the fric-
tional contact of said disks, said ring having
a concentric bore to admit means for connect-
ing said driving friction-disk with a rotative
driving part, and a check-nut to hold said ad-
justing-ring in position, substantially as de-
scribed.

5. The combination of a disk having a hub,
a bearing - surface connected with said disk
and adapted toafford longitudinal resistance,
another disk surrounding said hub and hav-
ing a centrally-located screw-threaded bore,
an externally screw-threaded adjusting-ring
interposed between said last-mentioned disk
and said hub to form a bearing for said last-
mentioned disk on said hub and adapted to
mesh with said serew-threaded bore of said
last-mentioned disk and to bear against the
bearing - surface connected with said first-
mentioned disk to move one of said disks lon-
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put to lock said adjusting-ring in position
substantially as described.

6. The combination of a friction-disk, a
bearing-surface connected therewith, a wheel
composed of two parts, means to connect said
parts of said wheel together, one of said parts
of said wheelhaving acentrally-located screw-
threaded bore, a screw-threaded adjusting-
ring provided with a bearing-surface to bear
against said surface of said friection-disk, a
check-nut to hold said adjusting-ring in po-

sition, a spindle, means connected with the
other of said parts of said wheel to turn said
spindle in one direction, and means connect-

ed with one of said parts of said wheel to 15

turn said spindle in the opposite direction,
substantially as deseribed.
New York, N. Y., July 20, 1894.
F. A. ERRINGTON.
Witnesses:
JAMES D. MACPHERSON,
BERNARD BOGERT.



