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To all whomy it may concern:

- Beit known that we, CARL KOTTGEN, a sub
]eet of the Emperor of Germany, residing at
Charlottenburg, and GUSTAV MEYERSBERG
asubject of the Emperor of Austria-Hungary,
residing at Berlin, Germany, have invented a
eeltmn new and useful Improvement in Ele-
vator Apparatus, (Case No. 298,) of which the
following is a full, clear, concise, and exact
debempmon reference bemﬂ' had to the acecom-

Ppanyingdrawings,forminga part of thisspeeci-

fication.

Our invention relates to elevator ‘mpam-
tus, and has forits object the provision of im-
proved braking means and an improved ar-
rangement of the brake apparatus for check-
ing and stopping the travel of elevadtor-cars.

Our invention relates more particularly to
that class of elevator apparatus where a plu-
rality of sheaves are employed for guiding the
elevator-ropes in their travel; and it is one
ObJth of ourinvention tosoar 1‘dtl ge the brak-
ing apparatus that the travel of bhe rope or
e%ble will not be checked solely by braking
force applied at one point. To this end we
employ a brake associated with each of sev-
eral sheaves, so that the travel of the rope or

cable may bea checked by braking force ap-
plied at several points and not at one sheave,
which heretofore gave rise to slippage be-
tween this sheave and the eable especmlly

under heavy loads.

Another feature of ourinvention is par ticu-

larly useful in connection with elevator ap-
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paratus where empty elevator-cars only de-

- scend and loaded cars only ascend—such ele-
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vator apparatus as 1n mining

1t is obvious that where the sheaves in the
elevator apparatus last spoken of are rotated
in one direction to elevate a heavy load and

- in an opposite direction to lower an empty car

in order to stop and hold the eable a stronger
braking action will be required on the str etch
of rope lea ding to the loaded car that on the
stretch of rope leadmw to theempty car. We

pr ovideanimproved b1 aking appliance which |
is'adapted automatically t0 vary its braking
actlon upon the sheave associated therewith
according to the direction of rotation of the

is carried by the: cable.
‘sociate with each of these latter sheaves or.

, Tor example.

sheave.
number of driving-sheaves and one or more
idle sheaves and assoelate a braking appli-
ance with each of thesheaves,each blakmn‘ ap-
pliance being so related to its sheave that the

In practice we preferably employ a 50

braking effec,t of the said appliance upon its 55

sheave is automatically varied as the sheave

rotates 1n one direction or another where the
stretches of rope are subjected to different

strains. There may be, however, in the ap-

or cable that the stresses upon the stretches
of cableleading tothe latter sheave or sheaves
are equal, 1rlespeetwe of the direction of ro-

paratus employing our invention a sheave or 6o
sheavesso arranged with relation to the rope

tation thereof or of the nature of the load that 63

We preferably as-

sheave a braking appliance which is capable
of checking the rotation thereof with equal
force with the sheme rotating in e1the1 di-
rection. |

We will explain our uweutmn more fully

by reference to the accompanying drawings,
1liustrating one of many embodunen‘rs of our

invention, in which— - |

Figure 1 illustrates diagrammatically an
elevator apparatus equipped in accordance
with our invention. Iig. 2 is a modification

of a band-brake used in thls connection.

The drawings show but three sheaves, two

of whlch ‘a and ¢, are in this instance driv-

in fr-sheave_s and the third, 0, an idler-sheave.
1t is obvious, however, tha_b the number of

sheaves in the elevator apparatus may be va-~

ried without departing from the spirit of the

Invention, and we do not therefore wish to be

limited to the precise number and character
of the sheaves illustrated.

A rope or cable is passed over the slleaves
preferably in the manner indicated, the rope
preterably engaging one-half of the circuni-
ference of each 5heave
ropeorcable s’ s*support unloaded and loaded
cars o and n, respectively. When the sheaves
a and ¢ lmm in the direction indicated by the
arrows 1, the car n is lifted and the car o is
lowered. When the sheaves ¢ and ¢ are ro-

| tated in the direction indicated by the arrows

70

75

30 -

g0

T'he stretehes of

05




35

1o

20

o | 676,809

2, the car n, which was previously lifted and
unloaded, i1s caused to descend, while the car
0, previously lowered and loaded, 1s lifted.
In order that the sheaves a and ¢in the ap-
paratus shown may be of simple construction
and in order that the cables engaging the
same may have sufficient frictional engage-
ment therewith, the third sheave b is em-
ployed, stretches of cable s*s*leading from the
sheaves ¢ and ¢ to the sheave 6. It will be
apparent that under all conditions of driving
the stretches of cable s°s®are subjected to
equal tension or strain irrespective of the di-
rection of travel of the cable and of the load
carried by the elevators. This being the
case, the sheave b in the apparatus shown
acts, preferably, as an idler, no motive device
being attached thereto. The sheaves a and

¢, however, are each preferably provided with

a motor adapted to rotate the same in oppo-

- site directions fo elevate and lower the ele-

vator-cars.. We do not wish to be limited,

- however, to the employment of 1.116 sheave b
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merely as an idler,
As each driving-sheave can only supply

- power to the '::Lpp'ar*atus which 1s equal to

_30

the difference in the tensions between the

stretches of rope or cable leading to and from

the same, it may be determined mathematic-

ally (the sheaves a and c¢ rotating in the di-

rection indicated by the arrows 1 and the cars

- n and o being loaded and unloaded, respec-
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tively) that the tractive force of the sheave a
- upon the cable is greater than the tractive
forece of the sheave ¢ upon the cable.

If the
cars nand o are unloaded and loaded, respec-
tively, and if the sheaves ¢ and ¢ are rotated

in the direction indicated by the arrows 2,

thenthetractive forceof the sheavec upon the
cable will be greater than the tractive force
of the sheave a¢. The sheave ¢ or sheave ¢,

as the case may be, is subject to necessary
frictional engagement in its bearings, where-

by the difference in tensions in the stretches
of ropeissecured.
cases the stresses ortensions upon the lengths
of cable s°s® intervening between the sheaves

¢ b and sheaves a b, respectively, are equal.

- In practice we have found it well to employ the

o

_'6'0
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sheave b merely as an idler to create a bite in |

the cable between the sheavesaand ¢, there-
by to afford sufficientarea of contact between
the cable and the driving-sheaves, the frie-
tion between the driving-sheaves and the ca-

“ble being sufficient to pmwde the requisite
‘acceleration of movement of the elevator-ears.

The motors d and e, associated with the driv-

1ng-sheaves, are adapted torotate each sheave

in either direction and with varying forece, ac-

cording to the direction of movement of the |
~ cable.

Kach driving-sheave and also, pref-
erably, the 1dler is provided with a braking
appliance, the sheaves ¢ and ¢ having br akes

f and g associated therewith and the idler-

sheave b having the brake i associated with
it. We have shown in connection with the
sheaves ¢ and ¢ but_on:e type of braking ap-

In either of the foregoing |

| pliance and with the sheave b6 another type
of braking appliance, but manystylesof brak- -

ing appliances may be employed without de-
parting from the spirit of our invention.

In the form of brake shown in connection
with thesheaves ¢ and ¢ simplefriction-bands
are employed, which surround reduced cylin-
drical extensions a’ ¢’ of the sheaves a ¢, re-
spectively. Inthe brakes f and ¢glever-arms
1" g" are employed, one end of a brake-band
being anchored at the pivotal point of each
lever-arm. Theotherend ofeach brake-band
is attached to itslever-arm ata distance from
the pivotal point thereof, this distance to be
determined by the braking force that has to
be exerted upon the sheaves. The braking
mechanisms associated with thesheaves a and
¢ are symmetrically arranged.

Assuming the sheaves ¢ and ¢ to be rotat-

ing in the direction indicated by the arrows
1, upon the depression of the lever-arms ' ¢’
the braking action of the lever f will be
oreater than the braking action of the lever
g, which is desirable, as the car n is loaded
and the car o unloaded. If the sheaves aand
¢ are rotated in the direction indicated by the
arrows 2, the car o being loaded and the car
n unloaded, an application of the brakes will

be followed by a greater braking action due -

to the brake g than that due to the brake f,
which is desirable, as less foree is required to
check and hold the earn, which 1s now as-
sumed to be empty, than the car o, which is
now assumed to be loaded. Theidler-sheave
is provided with a brake, which exerts a uni-
form braking action thereupon irrespective
of its duectlou of rotation.

In Fig. 2 we have shown another form of
bl'akmn‘ mechanism which may be employed,
in which we preferably connect the ends of the
brake-band to the lever-arm at unequal dis-
tances on opposite sides of the fulerum /, the
two lever-arms & and ¢ being preferably an-
gularly disposed.

Having thus deseribed our mvention we
claim as new, and desire to secure by Tetters
Patent, the -following:

- 1. In an elevator apparatus, the combina-
tion with two driving-sheaves, of means for
rotating each sheave in opposite directions,
an elevator-cable engaging the said sheaves
and adapted to support unequal loads upon
stretches of cable leading from said sheaves,
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a braking appliance associated with each

driving - sheave serving to exert a greater
braking effect upon its sheave when said
sheave isrotating in one direction than when
the sheave is rotating in the opposite direc-
tion, the said sheave coOperating with its
braking appliance automatically to change
the force of the brake upon the reversal of
direction of rotation of the sheave, an idler

“about which the said cableis also passed, and

a brake associated with the said idler to
check 1ts rotation, substantially as described.

2. In an elevator apparatus, the combina-
tion with two driving-sheaves, of means for
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rotating each sheave in opposite du*eetlons
an elevatm-eable engaging the said sheaves
and adapted to squmt unequcﬂ loads upon
stretches of cable leading from said sheaves,
and a braking appliance assoclatﬂd with each
driving - sheave serving to exert a greater

blakmﬂ' effect upon its sheave When said
| sheave is rotating in one direction than when

the sheave is 1‘013%113# 1n the opposite direc-
tion, the said sheave cooperating with its

the forece of the brake upon the reversal of
direction of rotation of the sheave, substan-
tially as deseribed.

3. In an elevator apparatus, the combina-
tion with two drivin g-sheaves, of means for
rotating each sheave in opposite directions,
an elevatov cable engaging the said sheaves
and adapted to suppmt unequal loads upon
stretches of cable leading from said sheaves,
a braking appliance associated with one of
sald dl‘lVlllfi" - sheaves, serving to exert a
greater braking effect upon the sheave when

sa1d sheave is rota,ted in one direction than
‘when the sheave is rotated in the opposite

direction,thesaid sheave codperating with the
braking &pplmnce automatically to change
the force of the brake upon the reversal of
direction of rotation of the sheave, an idler
about which the said cable is passed. and a
brake associated with the said idler to check
its rotation, substantially as deseribed.

4. In an elevator apparatus, the combina-
tlon with two driving-sheaves, of means for

rotating each sheave in 0pp081te directions,

an elevatm* cable engaging the said Shefwes
and adapted to suppmb uneqtml loads upon
streteches of cable leading from said sheaves,
and a braking apphanee assoclated with one
of sald driv mfr-shem es, serving to exert a
greater Dl"é‘tklllﬂ‘ effect upon the Sheave when
rotated i1 ohe dircetion than when the sheave

18 rotated in the opnoslte direction, the said

sheave codperating with the blftkmﬂf appli-
ance automatically to change the foree of the
brake upon the reversal of direetion oL rota-
tion of the sheave, substantially as deseribed.

. In an elevator apparatus, the combina-
tion with a plurality of driving-sheaves, of
an elevator-cable engaging the same,an idler-

'Jl.kamg appliance automatically to change

S

shezwe also engaging the cable, and a braking

appliance assoela,ted with each of the Smd
sheaves, substantially as described.

6. In an apparatusfor raising heavy loads,
the combination with a plurality of sheaves,
of anelevator-cableengaging thesaid sheaves
and adapted to support unequal loads upon
the stretches of cable leading therefrom,
means for operating said cable, and braking
appliances for said sheaves constructed and
arranged to exert a greater braking effect on
the ahe&va nearest to the greatest 1oad sub-
stantially as deseribed.

7. In an elevator apparatus, the combina-
tion with a plurality of sheaves, of an ele-
vator-cable engaging the said sheaves and
adapted to support unequal loads upon the
stretches of cable leading therefrom, means
for operating said cable, and braking appli-
ancestor thesheaves from which the stretches
of cable lead, each of said brakingappliances
being conqtrueted and arranged to exert a

ﬂl"eatf‘l‘ braking eiffect when the streteh of

eable leading from the sheave with which it

1sassociated,isbeingdriven tewarditssheave,

substantially as described.

8. In an elevator apparatus, the combina-
tion with a plurality of sheaves, of an ele-
vator-cable engaging the said sheaves and
adapted to support unequal loads upon the
stretches of cable leading therefrom, means
for operating said cable, braking :{Lpphanees
for the bheaves from which. the stretehes of
cable lead, each of said braking appliances
being constructed and arranged to exert a
oreater braking eflect when the stretch of
cable leading from the sheave with which it
1sassociatedis being driven toward its sheave,
an 1dler about which the said cable is also
passed, and a braking appliance constructed
and arranged fto 61615 equal braking effects
in both d1rect10nb associated with said idler.

In witness whereof we hereunto subscribe
our names this 7th day Of December, A. D.
1899.

CARL KOTTGEN.
GUSTAY MEYERSBERG.
Witnesses: o
HENRY IHASPER,
YWOLDEMAR HAUPT.
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