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To all whony it may concermn:

Be it known that I, OTT0o FLOHR, a c¢itizen
of the United States, and a resident of New-

" ark, Essex county, New Jersey, have invented

gy |

certain new and useful I'mprovements in Fric-
tion-Clutehes, of which the following ]S‘lSpECI-

| hcatlon

10

“Thisinvention relates to that classof clutches
by which one rotary partis coupled to or un-
coupled from another at will and without re-
gard to the direction of rotation. More spe-

cifically, 1t relates to cluiches wherein the one

moving part is constructed with an overhang-

~ing flange, and the other moving part carries

[5__&

20

' dated Oectober

within said flange in order to bind the two
parts together or slackened in order to dis-
connect them. Such elutches have heretofore
been made in which the divided .ring1s ex-

panded within the flange by means of we edges

forced in between the sections of the ring.
As an instancee of such a construction 1 Would

make reference to my Patent No. 351,370,
26, 1886. Clutches of this
character have also been

sections of the expanding -ring have been

. Qr
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spread apart by means of toggles..

forced apart by levers pivoted to the sections
pivoted to or borne by their carrier.
Clutches of this character have also been con-
structed wherein the sections of the ring are
In this

way a cluteh of great power can be made with

“but few parts, and those of simple and cheap

construetion. It is to clutches of this kind

that my invention pertains.

Iprovide two or more toggle-arms with their
outer ends braced or seated against the sec-
tions of the ring and their inner ends against
a knee-piece, which is movable in ]Ollﬂltlldl-
nal direction, being moved toapplyor release
the clutch through the medium of rods and
levers or other usual or suitable mechanism
for the purpose. The sections of the ring,
preferably two Innumber, are drawn together
by springsandare forced ’Lp&l‘b by the er wrht
ening of “the toggles.

In order to provide a ready and powerful
nmeans of app.ying my improved cluteh, I ar-

range a serew in connection with the ﬂ*rooved.
sleeve to which the rods are fixed, though-
the medium of which the sliding Lnee -plece
is moved so that by turning thIS SCrew in one |

divided friction-ring,which may beexpanded

made wherein the

direction or the other the knee-piece is either

advanced or retracted, and the clutch conse-
quently either applied or released.

- Figures 1 to12, inclusive,of the accompany-
ing drawings illustrate my invention in its
preferred construction. Fig. 1 1s a longitudi-
nal mid-section eutin the plane of the line 11
in Fig. 2. Fig. 21s an elevation looking 1n
dlrectlon para Hel with the axisof rotation a,nd

partly in transverse section, as indicated by

the dotted line 2 2 in Figs. 1 and 3. Fig. 3is
a fragmentary loumtudmal mid-section cut in
the plane of the line 3 3 in Fig. 2.

tions of the knee-piece. Fig. 6 isa front ele-
vation of the divided friction-ring. I"ig. 718
a plan of the mechanism for applying or op-
erating the cluteh. IMig. 81is a side elevation
thereof, the frame of the machine being shown
in transverse section. Fig. 9 1s a front eleva-
tion of a portion of a hoisting-engine embody-
ing my improved construction of clutch. Fig.

1 10 is a fragmentary front elevation, partly in

vertical section, cut in the plane of the lines

“10 10 in Figs. 7 and 8; and Fig. 11isa plan of
the same parts partly in horizontal section, as

Figs. 4
f.and b are respectively front and rear eleva-

65

denoted by the line11 11 in Fig. 10.  Fig. 12 is

a perspective view of one of the socket- blocks.

30

The remaining views illustrate modifications.

Fig. 13
the plane of the line 13 13 1n Iig. 14, and
Fig. 14 is a transverse section thereof cut in
the plane of the line 14 14 therein. Fig. 15

is a section answering to Fig. 3 and showing

a modified construction of the sockets for the
toggle-arms.

I will ﬁ:st describe the, construction 1illus-
trated in Figs. 1 to 11. Referring to these
figures, let A denote (for instance) bhe dram-
shaft of a hoisting-engine; B, the driving-gear

fixed thereto; C, the wmdma drum mounted
loosely thereon ‘ind D the hxed frame- work

of the engine, In hoisting the gear B is ro-

tated by the engine.

clutch and 18 revolved thereby until the load
18 rmsed to the: desired height.
it is desired to lower the lmd the clutch 18
partially released, and the dram is thereby

The drum Ois coupled to
the gear throuﬂ‘h the medium of the friction-

Then, when

IS a longitudinal mid-section of a
‘modified constraction of hoisting-gear cut in

sl
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I O

permitted to be revolved backward by the de-

scent of the load, the 1ap1d1ty of its backward




- revolution being governed by the clutch, which | gether.

[O

then acts as a friction-brake. The gear-wheel
B i1s formed with an annular overhanging
flange, ¢, and within this flange 1is placed the
divided friction- -ring L. This ring is divided
at diametlically opposite points into half. Sec-
tions, asshown in Figs. 2and 6. The friction-
ring is carried by the drum, the latter being
formed with an expanded flange, b, to which
the ring 1s connected through the mediam of
carrying-pins K F. (Shown in elevation in

Fig. 1 _‘m_d in transverse section i1n Fig., 2.)
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These pins are screwed securely into theflange

0, and their heads enter recesses or sockets ¢
¢ 1n the opposite sections of the divided ring,

(see Kig. 6,) so that the ring 1s forced to turn

with the drum; but the sections are free to be
moved slightly from or toward each other.
The two sections of the ring are formed with
ﬂm]fres d d at their division, and a pin or stud,

, 18 screwed firmly into one of these ﬂanﬂ'es
:«.md passes ifreely through a close-fitting hole
1n the other flange. There are two Sbuds e,
on opposite sides, arranged parallel to each
other, so that they serve to guide the sections
1n their expanding and collapsing movement
and keep them in properalignment. On each
stud e 1s placed a stiff spring, 3, which is con-
fined by nutsscrewed upon the end of the stud.
The two springs G G serve to draw together
or collapse the sections of the ring.

The gear I3 1s formed with a prolonged hub,

f, titting the shaft A, and on the exterior of

this hub, which is turned to a true cylinder,
18 fitted the ‘‘ knee-piece’” H, which is shown
detached 1n Figs. 4 and 5. This knee-piece
18 free to slide on the hub f in a direction par-
allel to theaxisof rotation. Fourtoggle-arms,

I I, are arranged in radial manner, as shown
1 ¥ig. 2, between the knee-piece H and the |

ring J&. DBoth the knee-piece and the ring
have recesses or sockets which receive the re-
spective ends of the toggle-arms. The sockets
1n the ring are lettered g g ¢, Fig. 6, and those
in the lmee piece are lettered h ht, I‘w b. The
sockets o 2 in the knee-piece are by prefer-
ence formed in separate detachable blocks J
J, as shown 1n Figs. 2, 3, and 5. Fig. 12is a
pelspeetlve of one of these blocks. These
blocks should be made of hard steel, in order
to reduce the wear. They are ﬁtted into an-
gular sockets 1n the knee-piece, as shown in
Fig. 3, In such manner that they cannot be-
come displaced. Theendsof thearms]I land
their respective Sockets g h are rounded to fit
each other.

The proportious of the parts shonld be such

that the toggle-arms will stand at about the

angle shown In Ifig. 3. 1t 1s obvious, refer-
ring to that ﬁgure that on forcing the knee-
piece H to the right the toggle-arms will be
pressed outw &rdly against the sections of the

‘ring and somewhat straightened, and that
thereby the sections of the ring will be forced

outwardly against the inner surface of the
flange @¢. Thus the clutch is applied and the
two moving parts B and C are coupled to-

- adjustment of the parts.

375,739

-On moving the knee-piece H to the
left the pressure against the toggle-arms 1s re-
lieved and the sections of the ringare released
whereupon their springs G G draw them to-
gether, so that the ring no longer presses
against the flange ¢, and the two moving parts
B and C are uncoupled or disconnected.

It 1s importantto provide some stop for lim-
1ting the retractile movement of the knee-
plece, as otherwise the springs & &, acting
upon it through the medium of the ring-sec-

y 70

tions and togﬂ'le arms, would force it so far to .

the left (in Figs. 1 and 3) that 1t would bind

against the drum and generate sufficient fric-
tion to prevent the running down or back-

ward rotation of the drum under a light load.
To obviate this I provide a flange or co]]m 2,
which is placed against the left Thand or front
end of thehub f md screwed therevo, as shown
in Fig. 1. When the retractile movement of

the knee-piece brings it against this flange ¢,

it 18 stopped.

The advancing and retractile nmvements of
the knee-piece H are Imparted to 1t through
the medium of rods K K, which are carried
by the drum and slide ]011gitudina,lly through
holes therein and are fixed at their front ends
to a sliding sleeve, L, which is mounted to
slide {freely on the shaft A and has an annu-
lar groove, [, into which projects any suitable
moving part by means of which the requisite
longitudinal movement may be imparted to
the sleeve. 'This 18 the usual construction

heretofore adopted in clutches of tms char-

acter. |

My iniproved construction of fr 1(,131011 ciatch
has the advantages of enabling the respective
moving parts to becoupled together vVery pow-
erfully with but slight exertion on the part of
the person operating it, of effecting a free and
quick release, and of uniformly distributing
and equalizing the strains incident to the forc-
1ing of the frictionalsurfaces together. There
1s but little wear, and such as there is will be
compensated fmtonmtlcally by the moving
parts for a cousiderable time.

In constructing the clutch the toggle -arms
and their comlecbmns should be accumtely
proportioned and fitted, although slight in-
equalities will be compensated for by the self-
If my preferred con-
struction be adopted, wherein the sockets 2 b
are formed in separate blocks J J instead of

in the knee-piece H itself, the proper adjust-

ment of the machine will be greatly faeili-
tated. Ior example, if, after putting the parts
together, any one or two of the toggle arms
are found to sustain less strain than theothers,
the blocks J J, against which those arms are
seated, are taken out of their sockets and a
piece of paper, card-board, or sheet metal of
the proper thickness is inserted under each
block, thereby lifting 1t away from the center
of the knee-piece, which has the same effect
that the insertion of a longer toggle-arm
would have. The same construction enables

the wear of the machine to be taken up when-
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ever necessary, which would only occur at
long intervals whenever the parts have worn
tosuch extentthat thetoggle-armsare straight-
ened out to too obtusean angle. Thisis done
by underlaying the blocks JJ of all four tog-

gle-arms in the same manner as has been just

described for aﬂjustmo* those of one or two
arms.

Tnstead of providing the knee-piece with re
movable blocks J J, the sections of the ring
may be thus pr ovlded as shown in Fig. 15; or
blocks may be prov ided in both the knee- pleee
and the ring.

My inv ention is susceptible Of Various
structural modifications without departing
fromitsessential features. Theremay bemore
or fewer of thetogglearms I I, two being the
smallest number t,lm can be made oper ative.
The friction-ring may be divided into more-or
fewer sections, mth one, two, or more toggle-
arms to each section. Diﬁ’erent means may

~ be provided for collapsing the sections of the

25
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“or backward movementof the revolvingsleeve.

KC

ring, and other devices may be emph)yed for
imparting motion to the knee-piece.
presently describe a GDI]Stl[ILBIOll embodying

these modifications.

I will now describe the mecham‘sm which 1

‘have devised for imparting the clutching and
releasing movements to the sleeve L. |

The shaft A has its bearings 1n the side

_fr.a,me D, as usual, a bearing - cap, M, being | |

fixed over the journal. Tlll% bemmﬂ‘ cap 1L
extend upwardly, as best shown in I‘lg 10, 1t
being formed with side ledges, k %, and mt;h
upwardly- projecting walls or ﬂanﬂ‘es mm. On

top of these walls is fastened a top plate, N,

whieh has wings or flanges n n, which prO]ect
beyond the walls m m and LOl‘leSpOHd to the
ledges & & beneath them. In the space be-
tween the walls m m, beneath the top plate, N,
is confined a slide, P, which is so guided in
this space as to be mp&ble of tree lolwltuduml
movement. Therearendolthisslide istarned
downwardly and enters the groove ! in the
sleeve I.. - Thus the sleeve 13 free to rotate
while being held stationary in longitudinal di-

rection _by,bhe slide P, and the 10nﬂ*1tud1na1-

movement of the latter effects a 111«.6 forward

A voke, Q, has its arms bolted to the walls m
m, lJemﬂ* confined in place vertically by the

- flanges n and k, between which they are closely

coahned In the front portion of this yoke,
which extends across in front of the end of the
slide P, is formed a threaded holc or socket, 1n
which turns a screw, R, on the front end of
which is fixed a ]nnd wheel, S, as shown In
Fig. 1, or a crank-lever, as Shown in -Bigs. 7
-md 8 The rear end of the screw R enters 3}

v socket in the slide P, and is swiveled therein

by means of one or more pins, p p,1n theslide

_entering a groove in the screw, so that as the
serew 1s tumled and thus mowes forward or-

backwar d, the sllde is caused to move forward
or backward with 1it.

I will .

By turning the hand
wheel or ecrank S in one direction or the other

tracted, and the cluteh is either applled Or re-
leased; ‘but a very slight motion is required to
either applv or release the cluteh, and by im-
parting this motion through the medium of a
screw and lever (namely, ‘the hand wheel or
crank S) a considerable mechanical advantage
is gained, and the operator is enabled to regu-

late to a nicety the pressure applied to the

frictional surfaces. Thisconstruction renders

it practicable to use my friction-clutch as a

70
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brake to regulate the speed of descent of the

Joad which hfv-: been hoisted.
turn of the wheel or crank S will cause the

load to descend faster or slower, the control
being as perfect 1n this lesldec,t as w1th any

brake now in use.

A very slight

S0

Fig. 9 shows my invention as applied to a

11015131{10* engine.
which carries the hoisting-gearisshown.
steam-engine may be coubtmcted in any way
desired— for* instance, like that described 1n
Patent No. 295,289, dated March 18, 1884¢. D
is the side frame. O is the pitman. U is the
crank-wheel, which is fixed on the crank-shaft
V. q1s the. driving-pinion, (shown in dotted

line s,) which 18 fixed on the shaft V, and which

ears either directly with the gear - wheel B
(the pitch-line of which 18 shown by a dotted
line) or with a slow-motion gear-wheel, W,

'(the piteh-line of which is shown by a dotLed

ine,) and which in turn drives the gear B
through the medium of a pinion, w, (also in-
dicated by a dotted line.) This is the usual
construction of hoisting - engines whenever
either a slow or quick motwn is desired. " Cis
the winding-drum; A, the drum-shaft; S, the
crauk-wheel for app]y ng the cluteh, a.nd tha
serew. Y isarateh et~wheel orn o,tcl'l'ed- wheel,
which is carried by the drum, being con-

| strueted in the form of a ring and bolted to the

end of the drum, as shown in Iigs. 1 and 7.

Itisfrequently desirableor necessary to have

some means for locking the drum fast in posi-
tion, in order to hold theload suspended at any
desu*ea poing 1nde,1:)endent1v of the action of
the cluteh and engine. For this purpose I
provide a locking pawl or hool, X, which 1is
pivoted to the fixed frame D, and the hooked
end of which engages the teeth or notches in
the wheel Y. l\orma,llv this pawl 1s thrown
down liorizontally upon the frame D;

it is moved 1nto engagement with 1t as shown
in Fig. 9.
In I‘Ifr 1, Z1s a mndldss barrel or V@mch

which 18 fasbened upon the rear end of the shafb

A, outside of the fixed frame.
PIUS 13 and 14 iilustrate a modification of
my uwentlon which I will now describe.

A 1s the d11v1ng shaft.
thereon, and C is the winding-dram. In the
COHStI’u“ElOll before debcmbed the flange @ was
formed on the part B and the fllCthIl ring I
was carried by the part C. In this constric-
tion, however, this arrangement is reversed.

The ﬂange a is formed on the drum Cand the

the parts P, I, K, and H are advanced or re- | friction-ring is carried by the carrier B, which,

Only thatend of the machine
The

but
whenever it is desired to lock the drum fast

B is a carrier fixed

QO
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as here shown, is not a gear-wheel. The fric-

tion-ring is divided into three sections instead

of two, and a considerable portion of the ring

1s removed between these sections, so that the
sections are reduced to the semblance of fric-

tion-blocks or brake-shoes.  They are lettered
E" E'. The carrier B is constructed with fill-
ing portions BB, which fill thespaces between
the sections ' E'. The carrier B is formed
with three radial slideways, in which the
blocks orsections I’ are fitted, the latter being
thus capable of moving out and in radially,
being guided by these slideways. The knee-
piece H and grooved sleeve L are both con-
straeted 1n one piece, connected by o portion,
!y, and slide upon theshaft A, with which they
revolve. Therearethreetoggle-arms I I—one

- to each ring-section J¥'—and each arm is sock-

20
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eted at one end in a socket, ¢, in the section
E, and at the other end in a socket, %, in the
knee-piece, and is pivoted to both the sections
and the knee-piece by pins or pintlesj 5. G

G are retracting springs, which are-interposed

between the carrier B and the knee-piece H,
and act to force the latter to the left, thus
pulling back the toggle-arms I I and the see-
tions K I’. B is a cap or hood for inclosing
and concealing the clatehing parts. The
clutch 1s applied by means of a hand-lever, S,
which 18 forked at its fulerum and carries pins
or rollers, which engage the groove [ in the
sliding sleeve. In operation the friction-ring
sections If" I are forced outwardly against the
flange @ by the thrust of the knee-piece I,
acting through the toggle-arms I I, and are
drawn back by the tension of the springs G G.

My invention may be otherwise variously
modified in construction, as will be well un-
derstood. 1t 18 obvious that either of the re-
spective parts B C may counstitute the driver,
1t being1mmaterial whether the power is trans-
mitted from the friction ring tothe flange a or
from the latter to the {riction ring.

I claim as my invention the following-de-
fined novel features and combinations as ap-
plied toa friction-cluteh, substantially as here-
inbefore specified, namely:

- 1. The combination of a driving and a
driven part, one of said parts formed with an

overhanging flange, a divided frietion-ring

within said flange and so connected to the
other of sald parts that both must rotate to-
gether, the axial shaft upon which said ro-
tating parts are mounted, a lcngitudinally-
moving knee-piece on said shaft, and said seec-
tions and knee-plece formed with opposite
sockets, inclined toggle-arms with their op-
posite ends entering said opposite sockets and

abutting directly against the sections and .

knee-piece, respectively, whereby on advanec-
Ing sald knee-piece the friction-ring is ex-

panded by the direct and unyielding thrust of

sald toggle-arms, and retracting-springs ar-
ranged to contract said ring and thereby re-
lease the clutceh. |

2. The combination of a driving and a
driven parf, one of said parts formed with an

375,739

ovérhangiug flange, a divided friction - ring
within said flange and so connected to the other

of said parts that both must rotate together,

the axial shaft upon which said rotating parts
are mounted, a longitudinally-moving knee-
plece on said shaft, and said sections and knee-
plece formed with opposite sockets extended

70

laterally in planes perpendicular to the axis of 73

rotation, inelined toggle arms or plates broad-
ened laterally to a width corresponding to the
length of said sockets and arranged with their
opposite ends entering said opposite sockets
and abntting directly against the sections and

knee-piece, respectively, whereby on advanc-

ing sald knee-piece the friction-ring is ex:
panded by the direct and unyielding thrust of
said toggle-arms, and retracting-springs ar-
ranged to draw back the sections of said ring
and release the cluteh.

3. The combination of a driving and a
driveu part, one of said parts formed with an
overhanging flange, a friction-ring within said
flange so connected to the other of said parts

that both must rotate together, and diametrie-

ally divided into two sections, the axial shaft
upon which said parts are mounted, four in-

clined toggle-arms arranged radially with their

outer eunds bearing against the sections of said
ring, two against one section and two against
the other, and a knee-piece movable longi-
fudinally on said shaft and against which the
inner ends of said toggle-arms bear.

4. The combination of a driving and a
driven part, one of said parts formed. with an
overhanging flange, a friction ring arranged

within said flange and diametrically divided

into two sections, each of which is formed at
1ts middle with a socket, driving-pins enter-
Ing said socket and carried by the other of
said parts, whereby the sections are forced to
rotate with the latter part, the axial shaft upon
which said parts are mounted, four inelined
toggle arms arranged radially, with their outer
ends bearing against the sections of said ring,
two against each section and on opposite sides
of said socket therein, and a knee-piece mov-
able longitudinally on said shaft and against
which theinner ends of said toggle-arms bear.
~ 5. The combination of a driving and a
driven part, one of said parts formed with an
overhanging flange, a friction-ring arranged
within sald flange and so connected to the
other of said parts that both must rotate to-
gether, and divided into sections, retracting-
springs applied to the sections of said ring
and acting to draw them together,and thereby

.contract the ring, toggle-arms arranged at an

Inclination with their outer ends bearing
against the sections of said ring, a knee-piece
movable longitudinally and against which the
Inner ends of said toggle-arms bear, and mech-
anism for longitudinally moving said Lknee-
piece. |

0. The combination of a driving and a
driven part, one of which is formed with an
overhanging flange, a divided friction - ring
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within said flange and so connected to the |
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other of said parts that they must both rotate
together, guiding devices upon the respective
sections of said ring,adapted to guide them in

their expanding and contracting movements,
inclined toggle-arms with their outer ends

hearing against the sections of said ring,a lon-
mtudmally movable knee-piece,against which
the 1nner ends of said toggle-arms bear, and
retracting-springs acting tocontract said ring.

7. The combination of driving and driven
parts, one of which is formed with an over-
hanging flange, a divided friction-ring within

sald {lange and so connected to the other of'

said p%rts that both must rotate together, a
longitudinally-movable knee- piece, umlmed
toggle-arms with their outer ends bearing

-against the sections of said ring and thelr in-
‘ner ends against said knee-piece, and remov-

able blocks in which the ends of said toggle-
arms are socketed. |

8. The combination of a driving and driven
part, one of which is formed with an over-
hanging flange, a divided friction-ring within

said parts that both must rotate together, a
longitudinally-movable knee-piece, inclined
toggle - arms with their outer ends bearing
against the sections of said ring and their in-
ner ends against the said knee -piece, and ad-

30 justable socket - blocks, each interposed be-

35

tween one end of one of said toggle-arms and
the part against which it bears and angularly
socketed in said latter part.

9. The combination of driving and driven
parts, one of which is formed with an over-
hangmg flange, a divided friction-ring within

3

said flange and so connected to the other of |

o

| said flange and so connected to the other of

said parts that both must rotate together,

a longitudinally-movable knee-piece, mclmed

toggle - arms with their outer ends bearing
against the sections of sald ring and their in-

ner ends against said knee-piece, retracting-

springs acting to contract said ring and re-
tract said knee- -piece, and a stop for limiting
the retractile movement of the knee:-piece.

10. The combination of driving and driven

| parts, one of which is formed 'mt,h an over-
‘hanging flange, a divided friction-ring within

said ﬂann*e a knee- -plece and 111011nec1 toggle-
arms for expandmg said ring, an annalarly-
orooved sleeve connected to sald knee-piece,
a Jongitudinally-moving slide engaging the
groove in said sleeve, and an operating-screw
engaging s
tated, to impart longitudinal movement there-
to and thereby to engage or ‘release the

clutceh.
11. A clutch operating mechanism consist-

ing of the combination of cap M, formed with

alls m m, top plate, N, fixed theleon, yoke

Q, fixed the1 eto, slide I, conﬁned between said |
walls and beneath said top plate, and operat--

said slide and adapted, when ro-

o
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ing-serew R, engaging said yoLe a,nd swwe]ed _

to qald sllde

In witness whereof I have hereunto 51gned
my name in the presence of two SUbSCI'lblllﬂ‘
witnesses. :

OTTO FLOHR.

Witnesses: |
ARTHUR (. I'RASER,
GEORGE H. FRARER.
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