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To all whom it may concern:

Be it known that I, LUDWIG LUCKHARDT,
a subject of the Emperor of Germany, resid-
ing at Cassel, in the German Empire, have
invented certain new and useful Improve-
ments in Fly-Wheel Band-Brakes, (for which
I bave obtained Letters Patent in Germany,
No. 61,228 and No. 65,403, dated, respectively,
March 26,1891, and September 11, 1891,and in
Austria-ITungary, No. 50,897, dated Oectober
27,1891,) of which the following is a speecifi-
eation.

My invention refers to an improved band-
brake for steam-engines, gas-motors, turbines,
&e., by which in case of accidents, break-
downs or other interruptions in working, the
brake may be set in action from any point in
the shop or factory, so that the fly-wheel is
quickly stopped and accidents to life and
limb avoided. Infly-wheel brakes which act
on one side of the fly-wheel an injurious in-
fluence is exerted on the center of the fly-
wheel. This is avoided by my improved
band-brake, as in the same, the breaking ac-
tion is exerted on the circumference of the
fly-wheel from several dimetrically-opposite
points, which are located outside of the fly-
wheel and the momentum of which is nsed
for applying and tightening the brake. By
this arrangement a rapid brake action is ob-
tained without any back-lash on the shaft of
the motor engine and without any injurious
effect on the same. =~

The invention consists of a band-brakefor
fly-wheels, which is so arranged that at the
moment when it is released it is applied by a
friction-disk and balance-frame to the cir-
cumference of the rotating fly-wheel, so as to
strongly grip and quickly stop the same.

The invention consists further of certain
details of construction by which the band-
brake is applied to the circumference of the
fly-wheel and by which the friction-disk is
permitted to turn on its shaft after the brake-
band is applied to the fly-wheel, as will be
deseribed hereinafter and finally pointed out
in the claims.

In the accompanying drawings, Rigure 1
represents a side-elevation of my improved
50 band-brake for fly-wheels, showing the same
applied to a fly-wheel. Fig. 2 is a vertical
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transverse section on a larger scale on line
2—2, Fig. 3, showing the friction-disk by
which the band-brake is applied, and the
frictional connection with its shaft, parts be-
ing shown in elevation. Fig. 8 is a side-ele-
vation of the friction-disk, also on a larger
scale, and the connection of its forked sup-
porting-frame with one section of the bralke-
band, and Figs. 4,5 and 6 aredetailsof minor
parts of my improved construction.

Similar letters of reference indicate corre-
sponding parts.

Referring to the drawings, A represents the
fly-wheel of a motor, the direction of motion
of which is indicated by an arrow.

B is the brake-band which is made in two
sections, the ends of each section being fixed
respectively toa supporting point and a draw
point. The supporting point a of the band-
brake is located at the left-hand side of the
fly-wheel A at the upper end of the two up-
right frames B’ while the draw-point b is lo-
cated on the right-hand side of the fiy-wheel
A, at the upper end of a forked-frame E, the
lower end of which is pivoted-to lugs r on a
fixed bed-plate I :

The two sections of the brake-band B in-
close almost completeiy the circumference of
the fly-wheel, the upper seetion w extending
over the upper half of the fiy-wheel, and the
lower section v extending around the lower
part of the fly-wheel. :

The two seetions v and w of the brake-band
are not directly connected with each other at
the supporting-point @, and are applied to
the ends of a balance-frame f, g, as shown in
Figs.1and5. The top-section w of the brake-
band ends in a link-frame 7, which is pivoted
to a supporting-frame B’, said link-frame be-
ing connected by draw-rods v with the bal-
ance-frame f, g, and said draw rods being
strapped below the fly-wheel to eyes or lugs
v’ at the bottom of the well in which the fly-
wheel is arranged. The balance-frame f, g
is suspended by meauns of pulleys p p that are
arranged on a center pin o of the balance-
frame f, g, on sprocket-chains K which pass
arounnd said pulleys and sprocket wheels 4 )
on the shaft of the friction-disk G which is
supported by the forked-frame E, as shown
in Figs. 1 and 3. The upper ends of the
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sprocket-chains are attached to the forked-
frame E at one side of the sprocket-wheels,
while the opposite ends of said sprocket-
chains are pivoted by links K’to the forked-
frame K below the shaft of the friction-disk
G, as shown in Fig. 3, so that at the required
moment the chains: K are wound: up by the
sprocket-wheels 7 and the frame 7, g is there-
by raised. The raising of the balanee:frame
J'g will not only draw aip the bottom-section
of the brake-band, but it will also by the in-
termediate : draw-rod conneetion v:v exert a
strain on the top-section wof the brake-band
and bring both sections to bear on the eir-
cumference of the fly-wheel, . This operation
is effected by the turning of the friction-disk
G, the circumference of which has acovering
of soft: rubber or leather, as shown in see-
tion in Fig. 2, and in side view Fig. 3.

The friction-disk G is mounted on a shaft n
which is supported:in.-bearings of the forked-
frame K and interposed between: clamping-
disks d, d’, which are placed on 'the shaft n
and which like the chain-wheels ¢ 4, are ap-
plied by a key or spline tothe shaft »,so0 that
theclamping-disks d, d’ and the chain-wheels
1, 4, turn with the shaft m on its axis while
they can be also shifted on the shaft n' and
applied with more or less friction tothe frie-
tion-disk G by means of serew-nuts m: and
washers m’, which areapplied to the threaded
ends of the shaft n, as shown in Fig, 2. The
friction-disk G is placed loosely on the shaft
7 80 that it can turn on the same when it has
overcome: the frietional resistance produced
by :the. clamping-disks, which resistance is
regulated by the screw-nuts m. = Leather-
disks are interposed between the center-por-
tion of the friction-disk G and the clamping-
disks d, d’, so that the friction at the contact
surfaces isincreased.

When upon’ the application of the brake,
the chain-wheels 4,7, have drawn the balance-
frame f, g, together with the brake-bands up-
ward, the latter remain in position with the
pull on them, while the disk G having over-
cowme the frictional resistance of the clamp-
ing-disks, keep on turning until the power of
the fly-wheel is broken. When the brake is
in a position of rest and before it is applied to
the fly-wheel, the friction-disk G and its sup-
porting-frame E are held in a position away
from the fly-wheel by a rod ¢, which passes
through a slot in the upper part of a sta-
tionary column F near the friction-disk G.
When the sections of the brake-band are in
a position of rest, they do not form contact
with the circumference of the fly-wheel, as
the lower section being acted on by gravity,
has no tendency to form contact with the
same, and as the upper section w is hung on
suitable spring-bearing rods w’ by which the
contact of the upper section with the fly-
wheel is prevented. The connecting-rod ¢ is
provided at the right-hand side of the sta-
tionary column F with a noteh which is en-
gaged by a pawl or latch ¢’ which may be re-

leased by an electro-magnet, said ‘electro-
magnet being connected with an eleetricbat-
tery ‘and also with electric contacts: which
are arranged at different points of. the shop
or: factory, so that from any ‘one of these
points, on' closing the contact, the fly:wheel
and the motor engine may be stopped. In
place of the-electric connection, the lateh ¢’
may be released from the rod ¢ by means of
pneumatic: means or by rope pulls or other
equivalent mechanical devices.

The braking operation takes:place in the
following manner: ‘At the moment when the
locking latch ¢ of the connecting-rod ¢'is re-
leased either by actuating an electrie contact
or the pneumatie or mechanical device, the
forked frame E with its friction-disk ‘G is
dropped over toward the fly-wheel so thatthe
friction-disk forms contact therewith and is
immediately set in rotary motion by the fly-
wheel in the-direction of  the arrow shown
in Figs. 1 and 3. ' By the turning of the fric-
tion-disk G, the sproeket-chains are wound
up on'the sprocket-wheel 4, 7, o that the bal-
ance-frame f, g, israised and the brake-bands
tightly applied to the ecircamference of the
fly-wheel. Thebottom-section 2 is first placed
in'contact with the fly-wheel, but as the bal-
ance-frame f,'¢g, is turned on'its fulerum o at
the same time therewith, the lower section «

is only slid by the wheel without ‘the latter

being firmly engaged or gripped; which effect
is only obtained when the top section i has
been brought by ithe draw-rods o to bear
against the i circumference of the fly-wheel,
that is to say, when the balance-frame 7, ¢, is
loaded equally at:both ‘ends. ' The balance-
frameformsthereby areliable means by which
the lower section of the brake-band exerts at
the same time and with the same powera grip
on the lower half of the fly-wheel equal to
that of the band-section w on the upper haif
of the fly-wheel whereby all back lash on the
fly-wheel is prevented and the motor-engine
quickly and effectively brought to a stop.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination; with a band-brake for
a wheel, said band-brake comprising opposite
sections, of a movable frame, a rotatable fric-
tion-disk carried by said movable frame and
adapted to engage the periphery of such
wheel, a balance-frame connected with one of
said brake-sections and with the frietion-
disk, and draw-mechanism connecting the
other of said sections to said balance frame,
substantially as set forth.

2. The combination, with a band-brake for
a wheel, the same comprising opposite sec-
tions, of a movable frame, a rotary friction-
disk ecarried by said movable frame and
adapted to engage the periphery of such
wheel, a balance-frame with which said brake-
sections are connected, a guide-pulley mount-
ed in said balance-frame between the con-
nections with said brake-sections, and a draw-
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chain connected with said movable frame at
one end below the axis of the friction-disk,
the said chain also passing around said pul-
ley and being adapted to be actuated from
its other end by said frietion-disk, substan-
tially as set forth. ,

3. The combination, with a band-brake for
a wheel, the same comprising opposite sec-
tions, of a movable frame, & rotary friction-
disk carried by said movable frame and
adapted to engage the periphery of such
wheel, a balance-frame with which said brake-
sections are connected, a guide-pulley mount-

ed in said balanee-frame between the conneec-

tions with said brake-sections, a sprocket-
wheel adapted to beactuated by saidfriction-
disk, and a draw-chain passing around said
pulley, said draw-chain being connected at
one end with said movable frame below the
said sprocket-wheel, and at the other end
passing over the latter and being connected
with said movable frame at one side of the
sprocket-wheel, substantially as set forth.

4, The combination, with a band-brake for
a wheel, the same comprising opposite sec-
tions having supporting points and draw
points, of a movable frame, a rotary friction-
disk carried by said movable frame and
adapted to engage the periphery of such
wheel, a link-frame to which one of the brake-
sections is secnred ab its draw point, draw-
rods connected with said link-frame, and
means connected with said movable frame
whereby the other brake-section is actuated
and applied from its draw point, and said
rods are actuated to apply thefirst brake-sec-
tion, when the disk is revolved, substantially
as set forth.

In testimony that I claim the foregoing as
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my invention 1 have signed my name in pres- 4o

ence of two subseribing witnesses.
LUDWIG LUCKHARDT.
Witnesses:

S.'B. SCHLOSS,
KonrAD DENY,




