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o all whom it may coneerm:

Be it known that I, MATTHIAS A. BECK, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and State

§ of Wisconsin, have invented certain new and
useful Improvementsin Automatic Brakes, of
which the following is a specifieation, refer-
ence being had to the accompanying draw-
ings, forming a part thereof. :

16  Thisinvention relates particularly to hoist-
ing - machines and machines for analogous
purposes. :

The main cbject of the invention is to au-
tomatically control with certainty and preci-

t§ sion the descent of the load by the operation
of the motor.

1t consists of certain novel constructions,
arrangements, and combinations, as herein-
after particularly described, and. pointed out

26 in the claims.

In the accompanying drawings like letters
designate the same parts in the several fig-
ures.

Figure 1 is a view, partly in vertical longi-

25 tudinal section and partly in side elevation,
of a hoisting-machine to which my invention
is applied. Figs. 2 and 3 are vertical cross-
sections on the lines 2 2 and 3 3, Fig. 1; and
Figs. 4 and 5 are detail views, on an enlarged

30 scale, of the pawl-and-ratechet mechanism for

~ holding the friction-brake shell from turning
in one direction, Fig, 4 being a vertical cross-
section on the line 4 4, Figs. 1 and 5,and Fig.
5 a view, partly in side elevation and partly

35 in section, on the line 5 5, Fig. 4.

" While I'have shown my improved brake as
applied to a hoisting-machine, with which it
is ‘designed, primarily, to be employed for
controlling the descent of the load, it may

40 with little or no modification be used in con-
nection with other machines for similar or
analogous purposes, .

Referring to the accompanying drawings,
and particularly to Fig. 1, A designates a

45 hoisting-drum journaled in a suitable frame
B and provided with a gear C, :

D is a motor-shaft, which may be the arma-
ture-shaft of an electric motor. In the pres-
ent instance it is arranged parallel with the

50 hoisting-drum and isprovided with a pinion d.

E is a shaft supported in bearings provided
therefor in the frame B below and parallel
with the hoisting-drum. It is provided with
a gear ¢, which meshes with the pinion d on
the motor-shaft. _ 55

The brake comprises two members F and
G. The driving member F is fixed upon the
shaft & and consists of a disk-shaped head
formed with a hub or sleeve, through which
the shaft E passes. The driven member G is 6o
fixed upon one end of a sleeve H, which is
loosely mounted on the shaft K, and is pro-
vided at its other end with a pinion or gear £,
meshing with the gear C on the hoisting-drum.

Iis a spiral friction-band for connecting 65
the brake members Fand G and transmitting
power and motion from one to the other. It
is supported inside by a loose barrel f and is
attached at or near its ends to the driving and
driven members by means of blocks ¢ and 7', 70
which are riveted or otherwise secured to.the
inner side of said band and are fitted in re-
cesses in the peripheries of the members F
and G, as shown in Figs. 2and 3, Torelieve
the rivets connecting said blocks with said 73
band of shearing strain, keys, as shown in
Figs. 2 and 3, are inserted between the band
and said blocks in recesses formed partly in
each. One or both ends of the block 4 and
the ends of the recess in the brake member F, 8o
in which said block is inserted, are beveled,
as shown in Fig. 2, for a purpose which will
be hereinafter explained.

J is acylindrical shellsurrounding the frie-
tion-band T, which is closely fitted therein. 85 - .
It is provided with closed heads or ends j and
75 which have ontwardly-extending hubs fit-
ted to turn one upon the shaft E and the
other upon the sleeve H. The end of the
friction-band I to which the block ¢ is at- gc
tashed may be constantly pressed outward
against the shell J by a spring %, inserted in
a recess formed for its reception in the driv-
ing member ¥, asshown in Fig. 2. Thehead

j may be cast integrally with the shell; but 95
the head j' is made detachable for the pur-
pose of assembling the parts. :

The head j is formed with a radial passage
7%, which opens into the space inside of the .
barrel f, and is provided atits outer end with 100
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a serew cap or plug for supplying oil to the
interior of the brake mechanism. The mem-
bers I and G are perforated to allow the oil
to pass freely through them, and the barrel
fis also perforated to permit the free access
of the oil to the space between said barrel
and the shell J, which contains the spiral
friction-band I. TheshellJ is formed on the
outside with rings or flanges 7° 7* for conduect-
ing oft or radiating the heat developed by the
operation of the brake. A ratchet-wheel K,
formed with or attached to the head 7, has a
flange &, constituting a friction-face, at one
end of the ratehet-teeth, opposing a corre-
sponding face on the head j at the other end
of said teeth. Asshown inthe drawings, and
particularly Figs. 1 and 4, the ratchet-wheel
is formed separate from the head j of the
brake-shell and is secured upon its hub or
sleeve by keys, and the flange I is also formed
separate from the ratchet-wheel and attached
thereto by screws.

L L are counterbalanced pawls journaled
upon studs, projecting from one side of the
frame B. The two pawls are arranged, as
shown in Fig. 4, to divide the space between
adjoining teeth on the ratchet-wheel. Each
pawl is formed with a transverse sleeve or
socket parallel with its pivot-pin I and open
at both ends, and in this sleeve or socket are
fitted cup-shaped friction-blocks M, which
are pressed outwardly and held in yielding
engagement by an interposed spring m with
the opposing faces of the head j and flange ,
as shown in Fig. 5. The hub or sleeve of
cach pawl by which it is journaled on its
pivot-pin [ is provided, as shown in Fig. 4,
with a key!', which projects into an extended
keyway in the pivot-pin, and thus serves as
a stop to limit the outward movement of the
pawl away from the ratchet-wheel and to re-
tain said friction-blocks in engagement with
the head j and flango .

- On the several figures of the drawings the
arrows designated 1 indicate the direction in
which the parts are turned for hoisting or 1ift-
ing the load, while the arrows designated 2
indicate the direction of rotation for lower-
ing the load. -

My improved brake, in connection with
hoisting-machine, as hercin shown and de-
seribed, operates as follows: In hoisting, the
shaft E, being turned by the motor-shaft D in
the direction indicated by the arrow 1 on
Figs. 1 and 2, operates, primarily, by the en-
gagement of one of the beveled ends of the
recess in the driving member F with the ad-
jacent beveled end of the block 7to force the
end of the friction-band I attached to said
block 7 outwardly against the shell J, there-
by insuring initial frictional engagement of
said band with said shell; secondarily, to un-
coil and expand said friction-band in said
shell, and thus prevent the one from turning
in the other, and, finally, through said fric-
tion-band, which is confined in said shell, to
turn the driven member G in the same direc-
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tion. The friction-band I and the shell J
being thus locked together by frictional en-
gagement with each other, the shell is caused
to turn with the band I and the members I
and G, with which the ends of said band are
connected, in the direction indicated by the
arrow 1 on Fig. 2. The load to be hoisted or
raised, which acts in & reverse direction (in-
dicated by the arrows 2) on the hoisting-drum
A and the shaft E, tends to turn the driven
member G of the brake in a direction oppo-
site that in which it is turned by the motorin
hoisting, and consequently to uncoil and ex-
pand the friction-band I within the shell J.
The frictional engagement thus produced be-
tween said band and shell varies according to
the load. The greater the load the greater
will be the force tending to expand the frie-
tion-band I and to hold it in engagement
with the shell J. Theratchet-wheel K being
free to turn with the shell J in the direction
indicated by the arrows 1 on Iigs. 2 and 4,
the frictional engagement of the blocks M
with the opposing faces of the head j and
flange k causes said head and flange to move
and hold the pawls L out of engagement with
said ratchet-wheel. The outward movement
of said pawls is limited by the keys or stops
U, and the friction-blocks M are thus pre-
vented from passing out of engagement with
the head j and flange k.. To lower the load,
shaft E is turned in the direction indicated
by the arrow 2 thereon by reversing the mo-
tor. When this is done, the pawls L are in-
stantly thrown, by the head j and the flange I
engaging the blocks M, into engagement with
the ratchet-wheel KX, which is thereby held
from turning with the shaft E. Thetendency
of the motor when turned in the direction of
the arrow 2 on the motor-shaft D is to con-
tract the spiral friction-band Iand to reduce
its frietional hold against or engagement with
the shell J, while the tendency of the load, as
above stated, is to increase such frictional
hold orengagement, so that the descent of the
load depends upon and is governed by the op-
eration of the motor. If the motor is stopped,
theload will be instantly stopped and held by
the expansion of the friction-band I or the in-
creased frictional engagement thus produced
between it and the shell J, which is held from
turning until the motor is again started in a
backward direetion (indicated by arrows 2)
to assist the load in overcoming the frictional
engagement between the band I and the shell
J. Thus the movement of the load in de-
scending as well as in ascending is controlled
by the positive operation of the motor, a posi-
tive movement backward being necessary to
allow the load to descend. Initial engage-
ment between the driving end of the spiral
band I and the shell J is insured by the bev-
eled or inclined ends of the block 7 and of
the recess in which it is held or by the spring
7%, or by both the inclines and the spring.
Various changes in the minor details of
construetion and arrangement of parts may
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be made without materially affecting the op-
eration of the brake or departing from the
principle or intended scope of my invention.

I claim—

1. In an automatic friction-brake the eom-
bination of driving and driven members con-
nected by a spual friction-band, and a shell
surrounding said friction-band ‘and free to

turn in one direction but held from turning-
in the opposite direction, the driving mem-

ber and said friction-band being provided
with beveled engaging faces adapted, when
the driving member is turned in a direction
to carry the -shell with it, to force said band
outwardly into engagement with said shell,

substantially asand for the purposes set forth."

2. Inan automatie friction-brake the com-
bination of a driving member and- a driven

- member connected by a spiral frietion-band,
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a shell surrounding said friction-band and

free to turn in one direction but held from:

turning in the reverse direction, the friction-
band bem” connected with the dI‘lVln"‘ mem-
ber by a block held in a.recess of sald mem-
ber and having beveled ends which are adapt-

ed, by engagement with beveled ends of said -

recess, to force said band outwardly into en-

gagement with said shell, substantially asand.

for the purposes set forth.

3. In an automatic friction-brake the com-
bination with arotary shaft supported by suit-
able bearings, of adriving member fixed upon

said shaft, a driven member loosely mounted:

on said shaft, a spiral friction-band for trans-
mitting motion from one member to the other,
a perforated barrel loosely inserted between
said members inside of said band, and a.cy-
lindrical shell supported concentrically with
said shaft around said friction-band and free

to turn in ohe direction but held from turn--

ingin the otherdirection, substantially as and
f01 the purposes set forth
4. In an. automatic friction-brake the com-

- bination of a driving member, a driven mem-
ber, a shaft extending continuously through

both members, oue of which is fixed and the
other loose on said shaft and -having a sup-
porting-bearing outside of each of said mem-

. bers, a spiral frietion-band. connecting said
members, a cylindrical shell surrounding said

friction-band and free to turn-therewith.in
one direction, a ratchet-wheel fixed to said

8.

shell and a pawl adapted by engagement with
said ratchet-wheel to prevent said shell from

turning. in the -opposite direction, substan-

tially as desecribed.

5. In an automatie friction-brake the com-
bination of coaxial driving and driven mem-
bers, a spiral frietion-band connecting them,
a shell surrounding said band and free to turn
therewith in one direction, a ratchet-wheel
fixed to-said shell and provided with friction-
faces perpendicular to its axis,:and a pawl
pivoted to a stationary support for holding
said shell from turning in the opposite direc-

tion and provided with opposing friction-

blocks, a spring. pressing said blocks out-
wardly against said frietion-faces and adapt-

ed. to move said pawl into engagement with

the ratchet-wheel when it is turned in one di-
rection, and out-of engagement: therewith
when it is turned in the other direction, sub-
stantially as described.

6. In an automatie friction- brake the com-
bination with driving and driven members,
one fixed and the other'loosely mounted on a
shaft, a spiral friction-band connecting said
members, a cylindrical shell surrounding said
band and free to turn-therewith in one direc-

tion, and means for holding said shell from-

turning-in the opposite dlrectlon, said shell
hav1n°' closed-ends and beihg adaptedto con-
tain 011 and the driven member having ahub
or sleeve which projects through and is fitted

to turn in-one end of said shell, substantially:

as and for.the purposes set forth.

7.:In an automatic friction-brake the com-

bination of :driving and driven members, a

spiralfriction-band connecting said members, -
a cylindrieal shell surrounding said band and.

free to turn therewith in one direction, means
for holding said shell from turning in the

other direction, a sleeve to which the driven"

memberisfixed,extending through and adapt-
ed to turn.in‘one head of said shell,and a
shaft passing axially through both members

of the brake, substantlall yasand for the pur-~

poses set forth,
In witness whereof T hereto affix my swna-
ture in presence of two witnesses.
. MATTHIAS A. BECK.
Witnesses: '
CHAs. L. Goss,
M. L. EMERY.
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