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UN I'TED . STATES P

ALBERT E. ROBINSON, OF OOVINGTON, KENTUCKY, ASSIGNOR TO THE
AMERICAN TOOL WORKS COMPANY, OF CINCINNATI, OHIO.

CLUTCH.

|

SPECIFICATION forming part of Letters Patent No. 652,692, dated June 26, 1900. o
Appiicatiﬂﬁ filed December 20, 1899.{1 Serial No, 741}021" (Yo mod'ell.)__ . o |

lo all whom it may concerv: ~ |'machines and devices, such as metal-shaping-
Be it known that I, ALBERT E. ROBINSON, |'machines and others of the same or different
a citizen of the United States, residing at |character. Heretofore in devices of this -
Covington, in the county of Kenton and State. character the parts that were used to main- g5
5 of Kentucky, have invented a certain new tain the moving parts in operative relation .
and useful Improvementin Clutches, of which 'to perform their duty were also depended
the following is a specification. -~ |lupon to bring those parts out of operative re-
My invention relatesto thatclass of clutches lation, resulting in excessive abrasion and.
adapted. principally. for transmitting inter- |iwearof the contact-facesandchatteringshock 6o
1o mittent motion, and is especially useful as ‘and breakage of the parts, soon rendering
applied in connection with the feeding agen- |ithe whole device useless, until it had been
cies of sc-called ‘““metal planing and shaping repaired, often causing serious delays and
machines.” - - D ‘damage. I overcome the objections to the
- The object of my invention is to provide a |: devices heretoforein use in a novel, effective, 65.
15 device that will be positive in its'action on |'and inexpensive manner. o
the parts to be moved while the movementof || In the drawings, Figure 1is a side elevation
“those parts is desired, but relieved of shock |iof so much of a metal-planing machine with
and abrasive.grinding or wearing action dur- my improved device applied thereto as ‘may
ing the operation of the machine while the {be necessary to illustrate my invention as 7o.
20 movement of those parts is not desired. applied to a machine of this character. Kig..
My invention consists in providing a clutch |i2 is an end elevation of the same, and Fig. 3.
empodying a primary or main clutching de- |iis a plan view of a detail of a machine of the
vice adapted to transmit motion to the part character described, showing the rack-and-
orobject to be moved and an auxiliary cluteh- gear connections for operating the tool head 75,

25 Ingdeviceadapted to hold the primary cluteh- |'and slide. Fig. 418 a front elevation of my.
ing device out of positive engagement with Improved device. Fig. 5 is-a central section
relation to the prime mover. ~_ |'of the same on the line x x of Fig. 4; and

It consists, further, in providing a clutch Fig. 6 is a section of the same on the line Y Y
comprising a member adapted to be revolved | of Kig. 5, also showing the clamping-ringand 8o
30 alternately in a certain and in the reverse | connected partsin released position in dotted -
| direction during limited times,a clamp adapt- | lines. '. . o
ed to make temporary engagement with the | A represents a trame of a metal-planing
moving member, so as to be carried thereby, | machine on which a work-holding table B is
a part for temporarily relieving the engage- | given a reciprocating motion in the usunal 8g

35 ment between the clamp and moving mem- | manner, as by means of a bull-wheel C,mesh-

ber, and a part for maintaining the clamp in | ing with a rack D on the bottom of the table.
‘relieved relation to the moving member; | The bull-wheel C may be mounted on a shaft
further, in so construeting and arranging | E and receives motion through suitable pin-

- those parts that the reversal of movement of | jon fon a shaft F, which may also carry a go
40 the moving part will cause the clamp and gear ', meshing with a pinion ¢ on a shaft G,
moving part to interengage, so as to travel carrying tight and loose pulleys rotated from
together, and, further, in the parts and in the | a straight and a twisted belt in the ordinary
construction, arrangement,and combinations | and well-known mannerto give the operating-
of parts hereinafter more fully described and | shafts and the table the reciprocating motion gg

45 claimed. S - required to bring the table with the work- =~

I have shown and described my device in support thereon backward and forward un-
connection with the feeding agency of a s0- | der the tool. The belts mentioned may be
called ‘‘metal-planing” machine for feeding | shipped in the nsual way by the tappets b b’
the tool head or slide with relation to the | on the table. | | 100

50 work, although it is obvious that the same  Preferably one of the shafts of the ma-
may also be used in connection with other | chine—as, for instance, the shaft F—has a
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key 2 and bolt or rivet 22.
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take against the projections 5 9.

revoluble part or center piece 1 secured rig-
thereto, as by means of a half-moon
This center plece
is the actuating member of the combination
and rotates with the shaft in one direction
when the tool is cutting and in the reverse
direction when the parts are being operated
in the reverse direction into position for a
new cut by the tool. Advantage of this re-
ciprocating motion is taken to operate the
feed mechanism.

A friction-clamp band or ring 3 takes about
the center piece 1 and is preferably arranged
to surround the periphery of the center piece.
The clamp may have an opening 4 across its
width, and the ends of the clamp may each

beprovided with alugor projection 5,between

which a lever 6 is adapted to take. The le-
ver is preferably pivoted on a bar or bolt 7,

gecured as hereinafter described. The lever

may have contact-faces &8 9 9, adapted to
Bolts or
rods 12 take through the projections, prefer-
ably to either side of the lever, and may have
springs 13 take about their ends, nuts 14 be-
ing provided to increase or decrease the ten-
sion on the springs, and thereby correspond-
ingly vary the amount of grip exerted by the
clamp 3 upon the center piece 1. I have
shown the contact-faces for the lever in the

~ form of a square head 15 for the latter. The

35
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lever 6 is adapted to be thrown to one side or

‘the other of the radius of the center piece,

thereby causing the diagonally-opposite con-

tact-faces S 8 or the diagonally-opposite con-
 tact-faces 9 9 to impinge against and sepa-

rate the projections 5 5, thereby relieving the

“engagement between the clamp 3 and the

center piece 1. The head or part of the lever
between the projections is also preferably
made somewhat smaller than the distance
between the projections, so that when the
elamp is gripping the center piece 1 the lever
may hang loosely between the projections,
so as not tointerfere with the gripping of the

reason the ends of the clamp are also sepa-
rated, as shown at 4. _ . '
Preferably the frame or other stationary
part of the machine is provided with two
stops or pins 21, against which the lever 6 18
adapted to take in the manner hereinafter
described. ' '
" Devices of this character as heretofore con-
structed embodied a center piece, a friction-
ring taking thereabout, with a lever for sepa-

rating the ends of the clamping-ring and a

~ stop to each side of the lever, and I make no
- ¢claim to so much of the device herein shown

6o

and described ; but in this construction of the
old devices the same force—namely, the fric-
tional contact between the center piece and
the clamping-ring—was depended on in con-

“nection with the stop to also keep the parts
in separated relation when the lever struck

either stop, causing the friction-ring to con-

tinually spring back to operative engagement | the feed, as occasion may require, or fo give

r

)

‘e¢lamp on the center piece, and for the same’

852,692

with the center piece and resulting in thé
chattering and excessive abrasion and wear
and shock and breakage of the parts hereto-
fore mentioned. To overcome these objec-
tions, I have provided the novel, economical,

| and effective devices herein more fully de-

scribed and claimed.

The center piece 1 has a flange 22, on either
side of which are plates 23 24, with auxiliary
friction devices 25 25 interposed between the
flange and the respective plates. I prefer to
make the plate 23 in the form of a cap or bon-
net having a projecting boss or hub 28 tak-

ing into the center piece 1, which thereby

forms a bearing therefor. A projecting rim
or hood 29 of the cap preferably extends over
the clamp to the plate 24 to form an inclo-

| sure serving to protect the parts within the

same from dirt or damage. Thehood 29 may

70

75
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terminate at 30 30 to allow for the proper op-

eration of the lever and mechanism between
the plates. The auxiliary friction devicesare
preferably sunk and secured in annular de-

90

pressions 27 in the respective plates 23 24.

The auxiliary friction devices are of inexpen-
sive material, preferably of leather or other
material adapted for the purpose and are eas-
ily replaced when worn. The plates 23 and
94 are connected by serews or bolts 31, of
which I have shown three, the upper two of
which also pass through clearance-apertures
32 in lugs 33 in the clamp 3. The third or
lower may also serve as the rod or pivot 7
for the lever 6. Springs 34 are sunkinto re-
cesses 35 and take about the bolts 31 between
the heads thereof and the plate. The other
ends of the bolts are preferably tapped into
the plate 24 and have nuts 36 about their ends
for additional security. The springs 34serve

to draw the plates 23 24 together toward the

flange 22, with the auxiliary friction devices
25 25 interposed between the flange and the
respective plates to keep the metal surfaces
of the flange and plates in separated relation,
with the springs exerting sufficient pressure

‘between the parts tonormally carry the plates,
piece 1, in the movement of -

with the center
the latter.

When the ends of the friction - ring are
partly separated by the lever, the lower part
of the clearance-apertures 32 will preferably
strike the bolts 31, and in the further open-
ing of the ring the bolts 51 will act as pivots,
against which the free ends of the ring will
be opened, thus affording a simple and effect-
ive clearance between the center piece and
the friction-ring.

In the application of my device shown here-

in the clutch is used to move the tool of a

metal-planing machine. Forthispurpose the
face of the plate 23 is provided with the usual
cross-slot 41, in which the usual adjustable
crank 42 is adapted to slide, moved longitu-

95
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dinally of the slot, so as to bring the adjust- -

able crank to and from the axis of the plate
to either side thereof to increase or decrease
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the tool a forward or back feed, as may he de-
sired. The crank 42 has the usual connect-

‘ing-rod 43, connecting the erank with the
usual rack 44. The 1a,ek 18 secured slidably

with relation to the housing 47 by means of a
strap 48, taking about the rack and secured
to the housinﬂ' The tools are secured on
sunitable heads and slides mounted on a cross-

rail 49, a,d;]ustable with relation to the hous-
ing and table in the ordinary and well-known
way. Shafts5152arefor the purpose of shift-
ing the tool-head and slide and are suitably
journaled in the cross-rail and rotated in the
ordinary and well-known way through a pinion

53, releasably slipped upon either screw-shaft

51 or 52 and meshing with a gear-wheel 54,
mounted on a shaft 55, 3011111&1@(1 1n the ¢ross-
rall and carrying a pinion 56, which meshes
with the rack 44, which lattel also passes
slidably through the eross-r all. 'The connec-
tion between the pinion 56 and shafts 51 or
52 is made in the ordinary and well-known

‘manner by means of aratechet-and-pawl mech-

anism (not shown in the drawings, because it

~purpose) and is adapted to be set to rotate

elther shaft 51 or 52 in one direction or the

~ other and be returned to normal position at

30

35

40

45,

the end of each progressive movement of
either shaft without reversely rotating the
shaft in its return. A suitable lubnc&tm—
passage o7 may also be provided.

The operation of my device as apphed to a
metal-planing machine, which will also ex-
plain its operation as applied to other uses,
1s as follows: When the planer is set in mo-
tion, so as to feed the table toward the rear
of the housing with the tool performing its
cutting oper a,tlon the shatft I will be rotating

in one dir ection, carr ying the revoluble part‘

or center piece 1, , T1g1dly secured thereto, with
it in its Ievolntlons The center piece 1,
through the medium of the auxiliary fr iction
devices 25 25 and connections between the
plates 23 and 24, maintains the lever 6 con-
tinuously ﬂ,ﬂ'amst one of the stops 21 without
chattering, Wlth the elamp 3 out of intimate

- frictional engagement with the center piece 1.

55
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This relation of the parts continues until the
direction of the feed of the planer-table is re-
versed, when the direction of revolution of the
center: piece 1 18 also reversed and the lever 6
leavesthe pin2landisbroughttoward aradial
line with relation to the Lenter piece. .The
clamp 3 is thereby allowed to make intimate
frictional engagement with the center piece 1,

thereby bringingall partsof the clutch into in-
timate and similar moving relation and turn-
ing all the parts about the axis of the center
piece 1. When the partsare in this relation,

the plate 23, with the crank, is turned with the
center plece and by reason of the eccentric
position of the erank motion is communicated
to the rack 44 and the tool on the cross-rail
1s shifted. This action is momentary, and
during the same the lever 6 is carried from
the duectlon of the first pin 21 with the cen- | e

ter piece untilitstrikes the otherpin 21, which
arrests the movement of the lever while the
center piece continunes its revolution and
swings the lever on its pivot, bringing it out

of mdla,l line with relation to the centel plece
| .and causing the other diagonally-opposite con-

tact-faces on the lever to take against the pro-
jections 5 5 and separate the p1o;|ect10ns and
ends of the clamp. In Fig. 6 T have shown

‘in dotted lines the .position the friction-ring

and lever will assume when brought out of

‘the plane of theradial line of the center piece.

T'his action releases the positive intimate en-
gagement between the clamp 3 and the cen-
for piece 1; but the normal tendency of the
clamp would be to spring back into engage-

ment with the center piece, and in plactwe_
1nthe old construetions the clamp doesspring
back immediately after the lever strikes the
stop and is returned, so that the lever again

makes intimate contact with the stop as soon

70

75

8o

as engagement between the clamp and center

piece is again made, and then springs back

again, this 1eelproe@tmn action being very
Is an ordinary and well-known device for the |

apid although not very great, and pr oduemw
chattering and abrasion between the clamp
and cente1 piece, as hereinbefore mentioned,
and it is toavoid this that I provide my aux-
iliary frietion devices, which maintain suffi-
cient resistance between the center piece and
the plates to maintaintheleverin its assumed
position against the stop, with the center piece

and the clamp continuously relieved of posi-
tive Intimate frictional engagement until the.

direction of motion of the planer-tableis again
reversed, when the lever is swung back toits
original p081t10n against the "1% stop . 21.

| Dmmﬂ' this last movement however, there is
N0 COT I’GSpOIldlll‘?" movement of the tools from
the crank 42, because during it the ratchet
‘and pawl connecting with the pinion 56 are

moved back and broughtto their original nor-
mal position ready to take a new hold to move
the tool. When the direction of the move-
ment of the planer-tableis again reversed, the
operation as herein described is repeated.

0o
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In practice it is desirable to have a Sub; '

stantial grip between the primary clutch and
the center piece in order to carry the clutch

TI5

with the center piece as soon as engagement

is made between the two, so that there will
be no relative movement between the two
during engagement and that the part moved
by the crank-pin may be carried an equal dis-

for instance, moving a tool-head or slide—
may be positively and accurately periormed,
and 1t 1s also desirable that the clutch shall

also ““let go” at the proper time to prevent

wear and jar between the metallic faces be-
tween the clutch and center piece. The im-
petus that the end of the lever has galned by
the time it strikes the stop will aid in throw-
ing the primary clutch out of engagement
Wlth the center piece, and it is then only nec-

essary to maintain this relieved relation of .

120

tance each time engagement is made with.the .
center piece by the clufch, so that its duty—

125

130
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tional engagement 1s not desired.
not for the auxiliary friction devices, the

ol

the parts.
device of leather or non-abrasive or non-me-
tallic substance for this purpose. It exerts
a uniform pressure just sufficient to main-

tain the lever against the stop, with the clamp

and center piece maintained in disengaged
position, without chatter, jar, noise, or wear.
It will readily be seen that the chattering,

wearing, tearing, and abrasive action between

the center piece.1 and the clamp 3 and the
shock on the parts which. would otherwise be
occasioned by the lever striking one of the

'pins without means for mamtmmnﬂ‘ the lever
in assumed position is obviated by means of
my auxiliary friction devices and the de-

vices herein shown and described, which
maintain the clamp and center piece out of
positive intimate frictional engagement when
such engagement is not required to movethe
rack or other part that may be desired and
provides a device in which a momentary posi-

~ tive engagement for moving a part may be
- had, with auxiliary f1101310n device to main-

tam the former parts out of intimate fric-
tional engagement when such intimate fric-
If it were

tendency of the clamp would be to spring
back into positive frietional engagement with

the center piece, which springing “back would |

oceur throughout the entire movement of the
planer-bed and cause chattering, shock, jolt-
ing, and abrasive action between the center
piece and the clamp. Itisforthe purposeof
obviating this that I provide my auxﬂlmy

friction devices, and I overcome these objec-
tions in a very efficient and satisfactory man-
ner by means of myimproved device,in which |

I can always provide sufficient friction, the
amount of which is easily adjusted, and which

is also free from abrasive action, to maintain

the primary friction-clutch out of engagement
with the center piece 1, and so make 1t abso-

‘Jutely certain that there will be enough play

between the center piece and the clamp to pre-

vent the destructive and disastrous results

which might occur without the application of
my 1mproved auxiliary frietion devices hel e-
in shown and described.

It is obvious that changes may be made in
the constructions I have pleleued to show

~without departing from the spirit of my in- |
vention.

T claim—

1. Inacluteh, the combination of a revolu- |

bie part, a friction-clamp therefor acting un-
der spring-pressure, means for relieving the
engagement between the friction- elamp and
tne revoluble part, with mechanism actuated
independently of the friction-clamp by the
revoluble part and actingagainstthe continu-
ingspring-pressure of the friction- clamp upon
the partforrelieving the engagement between
the friction-clamp and the revoluble part to
maintain the friction-clamp and revoluble
part in relieved 1@1&‘5101‘1 substantially as de-
secribed.

1 provide my auxiliary friction |

652,602

‘2. The combination of arevoluble part ro-

tating alternately in opposite directions, a

fr 10131011 band taking about the same, and nor-
mally moving therewwh a crank-plate, a le-
ver fulerumed between the ends of the frie-

tion-band for opening the same, contact-faces

on the lever for the ends of the friction-band,

a pair of stops for the outer end of the lever,

a secondary friction device acting mdepend-
ently of the friction-band from the revoluble
partagainst the fulerum of the lever for main-
talmnc-' the lever out of normal position and
aframst a stop and maintaining contact-faces
on the lever against the ends of the friction-
band and thereby opening the latter for re-
lieving the engagement between the friction-
band and the 1evoluble part, substantiall y as

“described.
3. The combination of a 1evoluble part ro=

tating alternately in opposite directions, a

friction-ba,nd taking thereabout, and ar-

ranged to be actuated thereby, a crank-plate,
Wlth a positive connection between the band

70

75

80
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and the crank-plate, a lever fulerumed to the

crank-plate, with contact-faces thereon for

‘taking against the ends of the friction-band

for opening the latter, stops for the lever, an

independent secondary friction deviece be-
tween the revoluble part and the crank-plate

and acting through the crank-plate on the ful-

erum of the lever for maintaining the contact

between the lever and a stop, and the con-
tinuous operative release of the friction-band
with relation to the revoluble part by opening

the friction-band, substantially as deseribed.
4. The combination of a revoluble part ro-

tating alternately in opposite directions, &
friction - band taking thereabout, and ar-
ranged to be actuated thereby, a spring for
yleldmo'ly forcing the ends of the band to-
ward each other, a crank-plate, with a posi-
tive connection betweeu the band and the
crank-plate, a lever fulerumed to the crank-
plate, with contact-faces thereon for taking
against the ends of the friction-band for open-
ing the latter, stops for the lever, an inde-

pendent-seeo,ndary friction device between

the revoluble part and the crank-plate and
acting through the crank-plate on the fulerum
of the lever for maintaining the contact be-
tween the lever and a stop and the continu-
ous operative release of the friction-band with
relation to the revoluble part by opening the
friction-band, substantially as deseribed.

5. The combination of a revoluble part ro-
tating alternately in opposite directions, a
friction - band taking thereabout, and ar-
ranged to be actuated thereby, a spring for
yieldingly forecing the ends of the band to-
ward each other, tension-adjusting mechan-
ism for the spring, a crank-plate, with a posi-
tive connection between the band and the
crank-plate, a lever fulerumed to the crank-

| plate, with contact-faces thercon for taking

against the ends of the friction-band for open-
ing the latter, stops for the lever, an inde-

| pendent secondary friction device between

95
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the revoluble part and the crank-plate and | and auxiliary friction devices 25, 25, con-
acting through the erank-plate on the fulerum | structed and arranged substantially as de- 30
of the lever for maintaining the contact be- | seribed. | - |
tween the lever and a stop and the continu- | 8. The combination of a center piece alter-

5 ousoperative release of the friction-band with | natelyrevolvingin opposite directions, a fric-
relation to the revoluble part by opening the | tion-band therefor, a lever for opening the
friction-band, substantially as deseribed. friction-band, stops for the lever, a plate 23 35

6. The combination of a revoluble part, a | journaled in the center piece and connecting

primary clutching device therefor, a part | with the lever, with an auxiliary friction de-

ro adapted to normally rotate with the revoluble | vice between the plate and the center piece,

| part, an auxiliary friction device operatively | constructed and arranged substantially as de-
interposed between the latter part and the | seribed. | 40

revoluble part, means fornormally yieldingly Y. Thecombination of a center piece, a fric-

pressing the normally-rotating part toward | tion-band taking thereabout, an opening in

15 the revoluble part, means for adjusting the | the friction-band, a lever for separating the
latter means, means connecting with the said | ends of the friction-band, a stop for the friec-
latter part and normally rotating therewith | tion-band and acting as a fulecrum therefor 45

arranged for relieving the engagement be- | against the power of the lever, with a stop for

tween the primary clutching device and the | the lever, and an auxiliary friction device for

20 revoluble part, and a stop for arresting the | maintaining the lever against the stop, sub-

~ latter means, and constructed and arranged | stantially as described.

for maintaining the primary clutching de- In testimony whereof I have signed my 5o
vice in relieved relation to the revoluble part, | name hereto in the presence of two subserib-
substantially as described. | ing witnesses. | - o
25 7. The combination of a center piece 1, a ALBERT E. ROBINSON.
- Irietton-band 3, a lever 6 for opening the fric- Witnesses: | |
tion-band, stops for the lever, plates 23 and Jouwn C. ROGERS,

24, a yielding connection between the plates, | EMmIir. RAPP.
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