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- leads-of the ropes passing on and off the driv-
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leads of the ropes and takes up the slack

load on the car causes inereased tension on

“catlon of a rope-counter-balance to the em-
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7o all whom it may concern: | ,
Be1t known that I, MicgaeL E. NEENAN, 4
citizen of the Unite_('i- States, residing in the
corough of Manhattan, in the city, county,
and State of New York, have invented cer-
tain new and useful Improvements in Ele-
vators, of which the foliowing is a specifi-
cation. S
My invention relates to frictional driving
apparatus for elevators and consists of a
device combining the opposite sections or

ing.apparatus whereby the tension through-
out said ropes 1s regulated by the. load ]
suspended therefrom. By' my invention
weights as used heretofore to apply tension |
to the ropes are dispensed .ftvit%, .and 1t is
rendered impossible for any increased load
on the car or sudden stoppage of the same to !
cause the irictional driving mechanism to
slip. - To this end the ropes and sheaves are
so disposed, and the car so suspended thers-
irom, that while the weight of the car holds
in tenslon its direct suspension and hoisting |
ropes, 1t also holds in. tension thé opposite |

thereof, and applies’ greater tension to the
sald opposite leads of the ropes when the

its direct suspension or hoisting ropes, or
Ineriia is to be overcome. . o

In the accompanying drawings, Kigure 1
1s an elevation of an elevator mechanism
Hlustrating my mvention; Fig.-1® is a dia-
grammatic elevation illustrating the appli-

bodiment of the invention shown in Fig. 1.
Kig. 2 1s an elevation of the car and its ap-
purtenances showing a modification; Fig. 3.
1s & bottom view of the car and its accessories
shown 1 ¥ig. 2; Fig. 4 is an elevation of
ancther modification; and Figs. 5 to 12
inclusive, are diagrammatic elevations of
stil further modifications, which illustrate.

modes of carrying into effect the principles of
my mvention. S S

Referring to Fig. 1, 11 represents.the ele- !

vator car suspended by ropes 12 carried over
a suspension sheave 13, from whence they
pass down to and around a frictional driving
drum or drums 14 of suitable construction,
and thence up to the bottom of tlie car; being
carried over g fixed guide sheave 15 in a
hanger 16 and around s pair of movable
sheaves 17 mounted in horizontal slides 18,
the gnds of the ropes being fixed tc thie hanger |

from which the car 1s suspended pass through
the hollow. piston rod 20 of a dash-pot 21,
being secured by clamp collars 22, 23, above
and below so as to fix the ropes in vertical
adjustment in said hollow piston rod and

permit their adjustment therein from tinie to
| time when necessary to compensate - for
stretching of the ropes.” Thus when stretch~

116 at 19. The upper pa'rts ol the ropes 12 '

60

&6

ing of the ropes causes the dash-pot piston to

reach the end of its stroke in its cylinder, the
clamps are loosened and_the piston read-

justed to its primary position. - The dash-
pot cylinder 21 has a suitable by-pass 212 and
1s firmly fixed to the top of the car by means
of a bracing frame 24, or it may be arranged

similarly on the bottom of the car, orin any

office. The office of the dash-pot i$ to con-
trol the action of the tension-slack-rope
take-up device so as to prevent thereby a too

| sudden or jumping movement of the car.

From the lower clamping collar 23 beneath

the dash-pot piston rod, the ropes 12 sepa-

* "- v '
rate and are carried around guide sheaves

25, 25 down the sides of the car and around

oguide sheaves 26, 26 at the bottom, and are
attached at their ends to the horizontal

slides 18, so that the weight of the car and
1ts load tends to draw apart the'sald shides in

which the movable sheaves 17 are mounted.
In opposition to this the tension oi the lower
part of the ropes, carried up from the iric-

tional driving drums 14 to the bottom of the

car and carried around the movable sheaves
17, tends to draw said sheaves together so

that a constant balance is maintained and .

tension applied to the said lower part of the
ropes and consequent friction on the driving

drum automatically regulated by the weight.

of the car and its load. Suitable counter-
weights 36 may be applied to the ropes 12 to
counter-balance the normal weight of the car.

It should be noted that in ki, 1 the caris

suspended in a loop, the maximum strain

being thrust upon the take-up device. This
take-up device obviously comprises two
portions, each having a limited to-and-fro
movement. It should be otserved that the
‘taﬁ‘re-up device acts in the manner of a give-
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other desired position, so as to periorm its
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and-tae connection, and that upon changes

of load it relieves the strain on one lead

extending from the driving apparatus and

increases the strain on the other lead. Ior
instance, if the driving apparatus is stopped

and the inertig of the car tends to continue

110
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movement of the same downwardly, the
~strain on the right-hand lead is relieved or

made less than it would be if it wete con-
nected directly to the top of the car, where-
as the left-hand lead is tightened or has the
tension therein increased to prevent its be-
coming slack, and therefore to prevent
slipping of the power transmitting rope on
the driving sheave or drum. . -

In the modification shown in Tigs. 2 and 3,
the lower ends of the suspension ropes 12,
after ‘passing as Lefore around the guide
saeave 15 on the bottom of the car, are

carried around a second fixed guide sheave

15

20

95

30

35

410

~ancing the weight of the lower
45

15* and colled on a ta e-up sheave 27 to
~wtich their ends are secured. Integral with
or fixed to the sheave 27 so as to turn there-.

with, 1s a smaller sheave 28, on which the
upper parts of the ropes 12 are coiled so that
a strain applied to the said ropes I y the load
on the car tends to rotate the com!ined
sheaves 27, 28 and there'y wind up the
lower part of the ropes: 12 on the Fa,rger
sheave 27; thus, as before, ta ing up the

slack and applving tension to the lower or |

opposite lead of the ropes regulated by the
load on the car, ' T
~In the modification

of the car. The connections of the car sus-
Fension ropes with the levers 29 are near the

Tulerums thereof, and the meeting ends. of
sald levers are connected to the lower parts -

of the ropes, coming up from the driving
drums 14. The meeting ends of the levers

29 are also connected to the depending end -

of a rope 31 running over the fixed sheave 15
on the bottom of the car and attached to the
end of the rope-counterralance chain 32
which 1s-suspended therefrom. This chain
serves the double purpose of counterbal-
art of the

ropes 12 exerted on the tension device from

which they are suspended at the bottom of |

the car, as this lower part of the 1‘0{393 1S

90
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elongated by the rising of the car; anc

In practice the weights of

countercalance. In thisillustration ( ig. 4)
the weight of the car tending to raise the
levers 29 will apply tension to the lower or

oppostte lead of the ropes 12, graduated |

according to the lever proportions, so that—
as in the other illustrations—the tension on
all the ropes extending on both sides of the

driving drums is regulated ty the load on

the car; increased load producing greater
tension. - |
In the modification shown in the dia-

shown in Fig, 4, the
car ropes 12 are carried around guide sheaves
25, as I efore, and are connected at their ends
- to levers 29 fulcrumed at 30 on the bottom

aiso,
1in conjunction with said ropes, counter- |
balancing the weighit of the suspension ropes |
above the car as this is elongated when the |
~car descends.
the ropes and chain are properly propor--
tioned to effect a sul stantially perfect rope-

912,258

ram, Iig. 5, a loose sheave 33 is suspended

from the upper ends of the suspension ropes
12, and the lower ends of the' suspension
ropes .passing around guide-sheaves 15, 15

mounted on the bottom of the car are car-

70

ried up and over the loose sheave 33-and

attached at their extremities to the top of
the car. In thisillustration of the invention

the downward strain of-the car applied to
the terminal ends of the suspension ropes 12,
will, through the medium of the loose sheave

33, apply doukle tension to the upper section

~of said ropes and single tension to the lower
sections so as to Increase or decrease the said
‘tensions on the ropes correspondingly with
‘the load on the car, as In the other illus-

trations. .

The diagram Fig. 6 shows the same device

applied to the well known differential speed

drum eclevator mechanism. As in TFig. 5,
12 represents the main hoisting rope carried
over the suspension sheave 13; 33 the loose

shaeave suspended by the upper section of
sald rope. _ _
from which the car 11 is suspended. 142,

14> sre the differentially rotated "driving
‘drums, "and 12® the endless rope driven
‘thereby and carried over loose sheaves 34, .

75

122 i3 a separate rope. section
90

35, respectively, hung from the extremities -

of the ropes 12-and 122, ' In this illustration

likewise the strain applied to the rope 12 by -

welght of the car and its load, thiough the .

‘medium of the sheave 33, will take up the

slack and automatically graduate tt
sion. on the om;osite leads of the ropes to
correspond wit

plained. - _ o
Instead of the .ropes 12 being carried

the load, as before ex-

around guide sheaves 25, 26 on both sides.of -
the car, as in Fig. 1, they may pass on one.

side only,-as skown in Fig. 7, and.be con-

movable skeave beiﬂ%,diapensed with. =
Instead of the two levers 29 shown m Fig.

4, a single lever may be employed, the ropes

being carried down on one side of the car,.as

in Fig. 7, and this lever may be mounted on
top of the car, as shown in Fig. 8. ‘

[he same effect described with reference
to F1g. 5 may be produced with the arrange-

he ten-
S100

nected to one movable sheave 17, the other

110

115

ment of ropes shown in Fig. 9, in wnich the

bottom sections of the ropes .are. carried

around guide sheaves 252, 25°, 25°, 2594
thence over the loose steave 33 and attached
“to the top of t" e car.

Tr.is produces a dou-
ble take-up |
with the sheaves 259 and 33.
- In the diagram Fig. 10, the car 11 15 sus-

nended

| at one end of the car-ropes 12 wiich
pass over a sheave 33 and are attacled at
treir other ends to the counterweigit 36.

ne sl eave 33 13 hung to the secondary driv-

ing rope 40 passing over the fixed sheave 13,

tnence downward under a sheave 41 mounted

| on the top of the counterweignt 36, tience up

120

effect by associating the ropes

125

130
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and over a fixed sheave 42, thence down-and | fixed sheave i3, thence down under sheave

around the motor-drum 14, thence up and

around a sheave 43 mounted on the bottom

of the counterweight 36, thence down and
around a tixed skeave 44, and thence up to
and around. the fixed sheave 13, as already
stated. Under this arrangement the car is

moved up or down by the movement im-

parted to the counterweight 36 by the sec-

ondary rope 40 whieh is driven in either di-
rection by the motor-drum i4. The weight

~of the car applied to the secondary driving

" 15

20
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65 ropes 12 are carried from the car 11 over a |

rope 40 maintains tension on said driving
rope, automatically takes up any slack there-

1n, and regulates the friction on the motor-

drum i4 according to the load ox the car.
It should be noted that in Fig. 19 the
parts may be so designed that the

tion so that said sheave in reality acis in the
manner 0f a pivoted tension lever.
viously the sheave 13-may be made of any
desired diameter. The advantage of this ar-

rangement 1s that the action of the take-up
device 1s direct and, furthermore, that the

cables suspended from said sheave 13 are
maintained substantially vertical. The lat-
ter acvantage, however, i3 not of so great
importance as it is found in practice that the

movement of the sheave 13 would be small in

acting as a tensioning device to vary the ten-
sion 1 the leads winding on and off the

drum.tc prevent slipping.

In the diagram Fig. 11 the?secdndéiydﬁ#; '
ng rope 40 13 dispensed with by carrying the:|

13, tr.ence down beneath a sheave 412 from

which the counterweight 36 is suspended, _
thence ap over fixed sheave 42, thence down. |

arouna riie sheave 41 mounted on the top of
ie counterweight, thence up and over a

fixed sheave 422, thence down and around

ti-e motor-drums 14, thence up and over the
sheave 43 mounted on the bottom of the
counterweight, thence down and under the
fixed skeave 44 and thence up to the bottom
of tie counterweight to which said car-ropes
12 are attached at their lower end. |
‘Figs. 10 and 11 show a motion-reducing
gear of two-to one and three to one respec-
tively, referring to the reduction ‘of motion
between the rope on the face of the driving
drum and the car. With a structure on the
principle illustrated in Fig. 11, this can be
carried out to ‘any extent desired where the

- reduction 1s represented by an odd number,

such as three to one, five to one, and so on: or
with a reduction represented by even num-
bers, two to one, four to one, and so on, with
8 structure sucir as represented in Fig. 10

‘wkere asteave 33 is suspended from the sup--

plemental hoisting rope 40. ~
the diagram Fig. 12 shows a more simple
arrangement in whiech the car suspension

Ob-

. . fixed | dium of the sheave
steave 13 may have a limited degres of rota-

of the same. !
“under the car, as in Fig. 1, cause a tension
effect equivalent to four-to-one of the weight.

41 mounted on the top of the counterweight

36, thence up and over a fixed sheave 132, -

thence down to and around the motor-drums

14 and thence up to the bottom of the counter-

es is fixed. Under this arrangement it

and the bottom of the counterweight 36 is
compensated by that between the sheave
13* and the top of the counterweirht so that
movement of the counterweight down or u

imparted by rotation of the motor-drum is
communicated with equal motion in raising
It wil also beseen that

or lowering the car. &lso be'see
the weight of the car, acting through the me-
41, necessarily exerts o

two-to-one upward draft on the heisting
rope attached to the bottom of the counter-

i0

| weight 36 to-which the lower end of said car-
{ TO
' will be apparent that the travel in either di-
| rection of the ropes 12 between the drum 14

70

80

B

weight, and a one-to-one draft on the oppo-

site lead of the rope from the drum. so a3 to

take 'u%) slack and apply tension to both
I &

ieads of the rope and consequent friction on
tae driving
ear., “

While each

drumregulated by the load on the

0f the ditving drum, and consequent friction
The two movable sheaves

of the load between the respective leads,

‘while & single movable sheave, as in ¥ig. 7,
produces a tension of two-to-one. The ar-

rangement shown in Fig. 11 causes a tension

effect of one and one third to one. The
levers (Fig. 4) and the two sheaves under.
the car (Fig. 2) which act virtually 4s con-

tinuous levers, admit of a finer graduation
and can be used to obtain this effect if found
desirable in the other structures.
Heretofore, in frictional driving elevator
mechanism, the weight of the tension devices

was fixed according to the maximum load .

the elevator was built to carry. Hence it
will be clearly apparent that the weight of

| the tension device above that required by
the various loads is detrimental, causing a

ach of the arrangements described
possesses structural and operative advan-
tages of 1ts own, and some of the parts there- |
of atre interchargeable, it will be evident that
the diufferent arrar gements of the sheaves or
|-levers of the.tension: device afford simple
| means for causing the weight of the car or
momentum of the same to graduate the ten-
_ ston £0.be applied t6 the ropes on both sides
car-ropes 12 over one or more fixed sheaves |

1

95

100

1G5

110

115

120

loss of power and increased wear on the

mechanism, and consequent reduction in the

iife of the same; whereas my invention

achieves the ideal result in frictional driving
elevator machinery of causing the tension on

the ropes on both sides of the driving drums

125 -

to increase or decrease automatically accord-

ing to the load which may include inertia

‘when the car is started from rest and momen-

130"
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tum of the moving masses when the car 1s
being stopped, as well as the actuai weight to
be lifted or lowered. - '
- In the foregoing description, I have re-
ferred to “ropes 127 in the plural number,

“because in passenger elevators the hoisting

ropes are commoniy used in gangs for addi-
tional security; but for simplicity of repre-

sentation, I have shown in the drawing a

single rope as viewed from oné side of the

or separated to pass around opposite sides of
the car. The invention may, of course, be

used with one or with any desirable number

of ropes.
Figs. 1, 2, 3 and 4 are intended to indicate

8 gang of hoisting ropes (usually two or
four) as commonly employed 1 passenger

 -elevators. Such ropes being separated at

20

25

30

35

“bottom as shown in Figs. 2,

40

the top of the car, as shown in Fig. 1, may

be carried down on each side of the car and

connected to the respective sliding-pulley

‘boxes 18, as shown in Fig. 1, or coilled from

opposite sides on the sheaves 28, as shown in

Figs. 2 and 3 or connected to the respective.
The tail end

levers 29, as shown in Fig. 4.
of the ropescarried up from the driving drum

to the bottom of the car may be united in one

by means of a clamp, such as shown m KFig.
1* so that a single Tope extends to and

around the pulley 15, as shown in Xigs. 2
and 3. Or the plurality of ropes may be.
carried up in one plane, which, when viewed
edgewise, will appear as a single rope, as

shown in Fig. 1. As the strain on this tail-
end of the rope is one-fourth or even less,

than that on the head end from which the

car is suspended, the use of a single rope at
. 3 and 4 1s en-
tirely feasible. ' - '

The 1llustrative strutatures shown may be

modified in various ways in carrying into et-

45

fect the principles of my nvention.
Having thus described my invention, the
following is what I claim as new therein and

- desire to secure by Letters Patent.

50

1. The combination of a frictional driv-

‘ing system comprising power-transmitting

means, and appliances operated by the load
for varying the tension in said transmittmg

“means upon changes of load and in direct

- bb

60

proportion thereto. -

9. The combination of a load-carrying de-
vice, and a rope drive connected thereto and
comprising means to apply temsion In the
S10N. - - |

3. The combination of a car or carrier, and

a rope drive therefor comprising means oper-

ated by the load to effect the application of
variable tension in all the ropes and to regu-
late such tension. - SR

4. In a rope drive elevator, the combina-
tion with a car, of & system of ropes connect-

.. 66 od thereto, and apparatus for driving sald

gang, except where the ropes are bifurcated

ropes and to automatically regulate such ten-

812,258

tension to the ropes. N
5. In a frictional driving elevator, the
| combination with driving apparatus, of &
car, connections between the driving appa-
ratus and car, including means for regulating
the tension in said connections in accordance
with the load. - o o
6. In a fricu:onal driving elevator, the
combination with driving apparatus, of a
\.car, a rope system connecting the driving
apparatus and car, and means operated by
the load for maintaining said rope system
taut when at rest or in motion. o
7. In a {rictional driving elevator, the
combination with driving apparatus,of a car,
ropes connecting said driving apparatus and
car, and means permitting the ioad to apply
‘tension to the rope leads extending from the
driving apparatus. - T
8. In a irictional driving elevator system,

means sctuated directly by the load to apply

| ropes, the said system of ropes comprising

75

80

85

the combination of a car and driving drum, -

=

and suspension ropes suitably connected
therewith, and a tension slack rope take-up
‘device operated to apply varisbie tension
‘and pressure to the ropes and frictional driv-
ing mechanism governed by the load on the
¢ar. . | R |
-9, In a frictionsl driving elevator mech-
snisma, the combination of & car, a holsting
rope or ropes therefor, a driving device on
which the ropes are coied, and a rope take-

s

1 up device actuated by the weight of the car

and its load, said car and take-up device
being connected to all the leads of the ropes
winding on and off the driving apparatus

ing with the load. - |
10. In a frictional driving elevator mech-
anism, the combination of a car, a frictional
driving - drum, suspension Topes passing
down on the side of the car, and a rope take-

said ropes, so that the weight of the car and
1ts load can a,p]i)iy tension, changing with the

tively on and off the driving drum.
ii1. The combination with
ing apparatus, of a car, connecting means

said car, and means associated with said con-
necting-means for varying the tension in the
leads of said connecting means when the load
varies. - . S

12. In a frictional driving elevator, the
combination with driving apparatus, ol an

apparatus and car, and means for effecting
‘the appiication of tension in propertion to

the load, to the leads of all the ropes winding
respectively on and off the driving spparatus.

in the operation of the elevalor.
-~ 13. The combinatioy _ ..
| driving apparatus, of a loaa-carrying device,

and applying to all seid ropes tension chang-

Lup device connected with the car and with

frictions! driv-

100
105

110 .

load, to all leads of the ropes winding respec-

115"

hetween the frictional driving apparatus and

120

elevator car, ropes connecting the driving

with ‘& -irictional

130



19

15

20

25

812,266

flexible mieans for connecting the load-carry- |

ing device to the driving apparatus, and
means for effecting a variation in the tension
oi all the leads of said connecting means in
direct proportion to variations of load.

14. The combination with a {rictional

~driving apparatus, of a load-carrying device, |

tlexible ropes or cables connecting said load-

earrying device to the driving apparatus, and

means for effecting & variation in the tension
of ali the leads of sald ropes in a predeter-
mined ratio to the weight of the load. |

15. In an elevator, the combination with.

frictional driving apparatus, of a load-carry-

ing device, flexible ropes or cables connecting

sald load-carrying device to the driving ap-
paratus, and means connected to the leads
of the cables winding respectively on and off
the driving apparatus, for automatically
eflecting a variation in the tension on all the
leads of sald ropes in a predetermined ratio
to the variation of load. -

. -16. In a frictional driving elevator mech-

anism, the combination of a load - carrying
device, a frictional driving apparatus, flexi-

~ ble means looped around the driving appa-
“ratus and driven thereby, and a connection

36

- connecting means between the frictional

40

45

65

60

between the leads of the driven flexible means
wiereby the weight of the car and its load
holds tignt all the said leads winding respec-
tively on and off the driving apparatus, and
lthedtension on said leads changes with the
oad. ' |

17. The combination with frictional driv-
Ing apparatus, of a load-carrying device,

driving apparatus and said load-carrying de-
vice, and means for regulating the tension of
sald connecting means to effect a variation
of tension throughout the latter in propor-
tion to variations of load. -

18. In a frictional driving elevator, the
combination with frictional driving appa-
ratus, of a load - carrying device, flexible
means 1or connecting the driving apparatus

and sald load-carryng device, and meaans for

regulating the tension of said flaxible means
to effect a varlation of tension throughout
the latter in proportion to variations of load.

19. The combination with a frictional
driving apparatus, of a car, flexible connec-

tion betweeh the driving apparatus and said |
“car, and means associated with said connec-

tion for effecting a variation in the tension
in sald connection in direct proportion to
variations of load. .

20. In a frictional driving elevator, the
combination with an elevator car, of driving
apparatus, ropes connecting the driving ap-
paratus and the car, and means permitting
the weight -of the car to apply variable ten-
sion to-the leads of all the ropes winding re-

spectively on and off the driving apparatus

in the operation of the elevator and to regu-

o

21. The combination with a frictional
driving apparatus, of flexible means driven
thereby, a load-carrying device connected
to sald means, and a connection between

| the opposite leads of the same winding re-

spectively on and off the driving apparatus,
whereby tension on all the said leads changes
with the load. S -

22. The combination with a frictional

driving apparatus, of flexible means driven

70

75

thereby, a load-carrying device, and & con-

nection between the load-carryin device
and all the leads of the flexible means wind-

ing respectively onand off the driving appara-

tus, whereby tension on all the said

changes with the load. - '

23. The combination of a
ing apparatus, flexible means driven thereby,

eads

80

frictional driv- .

a load-carrying device connected to said

flexible means, and a connection between

the load-carrying device and the opposite

85

leads of the said flexible means, whereby

tension changing with the load and in a pre-

determined ratio to the weight of the load, is.

applied to all the said leads winding respec-
tively on and off the driving apparatus.

90

24, In an elevator, ths combination with

a car, of frictional driving means, powar-

between the car and the opposite leads of

sald power-transmitting means to vary the

transmitting means, and means connecfed

95

tension mn the said leads when the load varies.

- 25. In an elevator, the combination with

driving apparatus, of power-transmitting
means, a lecad-carrying device, and, a vari-
able connection between .the load-carrying
device and the power-transmitting medns to
effect tension in the latter in proportion to
the load. S
26. In a frictional drive, the combination
with a frictional driving drum or shesve, of

a car, power-transmifting means connecting

the drum and car, and a device having a
limited degree of movement- to cause the
load to place said power-transmitting means

~uncer tension and to vary such tension upon

variation of load. -

100

105

118

27. In an elevator, the combination with

frictional rope driving appsratus, of a load-
carrying device,

tensioning device having oscillating parts
for tightening the leads on said rope driving
apparatus upon changes of load. |
28. The combination of a frictional rope
driving apparatus, flexible means driven
thereby, a load-carrying device, and a take-
up device connected to all the leads of the
flexible means winding respectively on and
off the diiving apparatus and applying ten-
sion to all said leads varying with the load.
29. In a frictional driving elevator mech-
anism, the combination with a car, of sus-
pension ropes, & frictional driving drum, and

ower-transmission means-
comprising fiexibie ropes or cables, and a

115
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66 late such tension in accordance with theloéd--. | & take-up device; said ropes b_eipg suitably 130
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connected to the car and to the take-up de-
vice, and said take-up device automatically

applying variable tension between limits of

travel of the car to the section of the ropes

5 between the driving mechanism and sald
take-up device. _ |

- 80. In a frictional driving elevator mech-

anism, the combination with a car, of a iric-

“tional driving drum, car suspension means, a

10 rope take-up device, and a hoisting

suspension means and to the rope take-up
device, whereby tension changzingz with the
load, and in a predetermined ratio thereto,

15
- is applied to all the leads of the ropes wind-

inc on and off the frictional driving drum

the operation of the elevator.. |
. 31. A frictional driving elevator mechan-

.20 ism comprising & car, a driving drum, a rope

coiled thereon and having a. suitable sus-
~ pensory connection with the car, and a rope
~ take-up device connected to the car and ap-
- plying tension therefrom to the lead of the
25 rope opposite to that by which the car is

suspended, whereby tension, changing with

the load, is applied by the weight of the car
and its load to all .the leads of the ropes

- winding on and oiI the drum. - l
30 - 32. The combination with a car, of a fric-
tional driving drum, suspension ropes asso-

ciated with said drum and connected to the
car, and a tension-take-up device applying |

‘variable tension-to the leads of the ropes on
the driving drum opposite to those, from
which the car is suspended.. -~ -
- 33. In an elevator, the combination of a
car, & driving sheave or drum and power-

40
the power-transmitting means extending

~ {rom the driving drum or sheave.
- 34. In a frictonal driving elevator meeh-
ism, the combination with a car, of adriving
45
tension slack-rope take-up device operating

to apply variable tension to the ropes and

pressure between the latter and the drum,
such tension and pressure being governed
by the load on the car. =~ - "

- 35. The combination of frictional driving
apparatus, a load-carrying device, power-

transmitting means associated with the driv-
ing apparatus and connected to the load-
55 of '

 mitting means in accordance with variations
of load. - S

- 88. In a frictional driving elevator mech-

anism, the combination of a car, a frictional

driving drum, suspension ropes passing down

80

~ onThe'sides of the car, and a take-up device

912,256

. rope
Jooped around the drum, and connected Ey
on~-winding and oF-winding leads to car-

transmitting means, and a take-up device
applying variable tension to the section of

drum and ropes connecting the seme, and a

earrying device, and a take-up device for
varying the frictional connection between |
~ the driving apparatus and said power-trans-

connected with said ropes and appiying vari-
able tension to the lower section thereof.

37. In a frictional driving elevator, the
combination with an elevator car, of a fric-

‘tional driving drum, ropes passing down on

the sides of ths car, and a rope take-up de-

vice for maintaining said ropes taut under
varying conditions of the elevator.

38. In frictional driving elevator appa-
| ratus, the combination with a car, of suspen-

sion ropes, driving mechanism, and a plural-
ity of movable sheaves, said suspension

ropes being in suitable connection with the
car, separating at the top of the car and pass-

65
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ing down on opposite sides of the same and

connected respectively to said sheaves.
39, In a friction driving elevator mech-
anism, the combination of a car, a frictional
driving drum, ropes driven by said drum in
suitable suspensory connection with the car,

80

separating at the top of the car anu passimng - '

down on opposite sides thereof, and movable
sheaves connected respectively to the ends

of said descending ropes so as to be drawn

apart thereby and having the section of the

ropes opposite to that from which the car 1s
suspended looped around them so as to re-
ceive tension by the drawing apart of said
sheaves.. T B
40. In a friction
anism, the combination of a car, suspeunsion

‘rtopes, a frictional driving drum, guide
sheaves at the sides of the car, a take-up de-
vice comprising movable take-up sheaves to-
the boxes of which the extremities of the

upper sectiuns of the ropes are connected
so as to draw sald take-up sheaves apart

by the weight of the load, the said take-up

device carrying the lower parts of the ropes
around the take-u

ing with the load, to all the leads of the rope
winding on and oif the driving drum. .'_
41. The combination of a frictional driv-
ing apparatus, ropes driven thereby, a load-
carrying device connected to said ropes; and

‘a give-and-take connection between the

90

driving elevator mech-

100

sheaves so as to draw

said sheaves together in opposition to the

weight of the car and apFly tension, chang-
!

105

110

load-carrying device and all the leads of the

rope winding respectively on and off the
driving apparatus, whereby tension on all
the leads of the ropes changes with the load.

42, In an elevator, the combination with
driving apparatus, of power - transmi*ting
means, a load-carrying device, and means for
relieving the strain of the lead of said power-
transmitting means winding off the driving
apparatus, and substantially at the same

115

120

time tightening the lead winding on the

- driving apparatus.

"43. In an elevator, the combination with |

' frictional driving apparatus, of power-trans-
mitting means comprising ropes or cables, a
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~ oar suspended in a loop of said power-trans-

‘tending from the driving apparatus, and a |

b

mitting means, one end of said loop being
connected - directly to one of the leads ex-

take-up device between the other end of the

loop and the other lead. '

10

means. : B
- 45. The combination with a ear, of rope.
~ drive apparatus therefor comprising a take-
up device for maintaining the ropes of said

15

~ balance chain connected

. 44. The combination with a car, of rope

drive apparatus connected thereto-and com- |

the ropes of said apparatus, and a counter-
to said regulating

‘elevator in suitable tension, and a counter-

20

balancing chain connected te said device.
- 46. The_combination of ‘a car, & driving

drum or sheave, power-transmission means
in suitable connection therewith, a.tension-
ing device applying tension to the lead of the
power - transmission means extending from
the driving drum opposite to -that from

- which the car is suspended, and a chain con-

25

30

~ the car, a rope take-up device actuated by’

nected to said tensioning device to counter-
“act the weight of the lea
ascends and descends. . . .+ .
.- 47. In a frictional driving elevator mech-:
- anism, the. combination of & car; a driving

s thereon as-the car

drum, suspension ropes driven by said drum.|;
~and 1n suitable suspensory.connection.with:

the weight of the car and its load .and apply-

~_ ing tension changing with the*load ‘to the

35

40

“vice to prevent.sudden

45

rope -take-up device, and dash-pot mechan- |
. 1sm for controlling. said take-up

50

-said take-up device. . -

m-either direction. . < .
.. 49. The combination with a car, of rope

ead of i;hé" ropes winding . on. the:

- =
= u

as to counteract the weight of the ropes on

suspended, and a chdin so connected thereto

~48.. The combination with ‘a' rope drive
elevator comprising a c¢ar or-carrier, of a
slack. rope. taking-up device, and dash pot
mechanism-for ¢controlling said take-up de-
novement of the load

L ]
[

O -on. the driving.
-drum opposite . that from which the car is-

7

car, and means connected between said
ropes and the car for preventing teetering of
‘the latter. ' |

52. In an elevator, the combination with
an elevator car, of kiving apparatus, con-

65

necting ropes or cahles, a tensioning device

~operated by the load, and a cushioning de-
: | _ | vice to prevent teetering of the car.
prising means for regulating the tension in.

53. In a friction driving elevator mechan-

1sm; the combination with a car and a frie-

tional driving drum, of suspension ropes suit-

|'ably connected to the car and drum, a take-
.up device applying tension to the lower sec-
| tion of the suspension ropes, and a dash-pot

device connected to the suspension ropes and
car so as to prevent sudden movement of the
car. - 5 s
54. In a friction driving elevator mechan-
1sm, the comibination of a car, a frictional
driving drum, suspension ropes, a dash-pot
device through which the suspension ropes

are connected to the car, and means for fix-
ing the- suspension ropes adjustably -with

relation to the dash-pot device.

W

55. In & frictional driving elevator mech-

~anism, the combination of a car, suspension

|-Topes, a.dash-pot cylinder fixed to the car, a
-nollow;:dash-pot - piston-rod through which

.the ropes-are passed, and. clamps above and

~which:"the :ropes are secured adjustably
theremn. ot . . ' I

70

75
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~ 56. The combination with driving appara- -

tus, -of.an elevator car; power-transmitting

‘ropes and carried by the car, and means for

JLimiting the movements of said sheaves.

57, The combination with driving appara-

tus, -of an elevator car, a counterweight,

power-transmitting ropes or cables, a take-
up-device, and a dash-pot device, said power-

transmitting ropes connecting the driving ap-
paratus, the counterweight, the car, the

_ , 95
I ropes-or: cables, a slack rope take-up device = -
- comprising sliding sheaves connected to said

100

105

dash-pot and take-up device and being di-

drive apparatus therefor comprising a slack | dash-pot device and the take-up device.

device to

prevent sudden movement of the load in |

~either direction. - |

[

. '50. The combination with frictional driv-

ing apparatus, an elevator car and power-

transmitting ropes, of a slack rope take-up

- bbb

)

device, and an adjustable dash-pot device
carried by the car for controlling said take-
up device to prevent sudden movements of
the car. - -

51. The combination with driving appa-

ratus, of an elevator car, ropes or cables |
connecting the driving apparatus and said |

- 58. In an elevator, the combination with
frictional driving apparatus, of a load carry-

vided into a double set of ropes between the

110

ing device, flexible ropes or cables connect-

| 1ng said load carrying device with the driving

apparatus, and a tensioning appliance com-
prising a part having a narrow range of rela-
tive movement, said appliance being asso-

ciated with said ropes to tighten the leads on
the driving apparatus proportionately to the

lqad.

Witnesses:
J. GREEN, .
Ocravius KNIecHT.

MICHAEL E. NEENAN
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