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To all whom it may concern:

Be 1t known that I, Micmarrn . NEENAN,

a citizen of the United States, residing in

New York city, in the county of New York
and State of New York, have invented a new
and useful Improvement 1n Tension-Beams
for Frictional Driving Apparatus, of which
the following 1s a specification.

My mvention relates to traction elevator
apparatus.

One of the objects of the invention 1s the

provision of a tension beam and connections
in a traction elevator system to effect a
maintenance of sufficient tension 1n the
power transmitting means to prevent slip-
ping of the latter on the driving apparatus.

A further object of the mvention 1s to pro-
vide a pivoted sheave-beam or lever con-
nection, whereby the weight thereof and any
additional weight that may be placed there-
on, and the weight of the car, the ropes and
chains connected thereto and the load, apply
tension to the ropes according to the pro-
portion between the distance of the support-
ing points on sald beam or lever and the
arrangement of the hoisting gear.

Another object of my invention 1s the pro-
vision of a piveted beam connected and ar-
ranged 1n a traction elevator system toapply
tension to all the leads of the ropes winding
respectively on and off the driving appa-
ratus, the tension p]:eiembly automatmally
changing with the load.

Tt is also the object of the present inven-
tion to connect a tension holding device,
which may be a dash pot, to a pivoted beam
in a traction elevator system to prevent too
sudden reaction of the ropes and thereby
prevent dancing or teetering of the car.

A further ob]ect is the provision ot a

pivoted beam in an elevator system to resist

lateral strain when the path of travel of the
car i1s at a distance from the hoisting gear.

Another object 1s the provision of a pivoted
tension beam in a traction elevator system
and a safety support for said beam.

- Other objects of the invention will appear
hereinalter,
rhents beln pointed out in the claims.

In the accompanying drawings, Ifigure 1
represents a traction elevator system includ-
ing my invention in the form of a horizontal
beam; Fig. 2 shows a modification; Ifig. 3
repr esents a tension retaining dash-pot con-
nected to a pivoted tension beam in a trac-

the novel combmatlons of ele-

tion elevator system; and Tigs. 4, 5 and 6
are detail views.

Referring to Fig. 1, 1t will be seen that 1n
this 11’13tancu I hfne shown an electric motor

M adapted to be controlled from the car C
ror operating the driving sheave S and thus
effect transmission of power through the
hoisting cables to the car. By throwing the
‘witch 1 in the car in one direction or the
other the rheostat 2 may be operated to start
the motor 1n the desired direction. Ob-
viously any kind of suitable motor and con-
irolling apparatus may be used whether elec-
ric or otherwise. At some fixed point as

- inat designated 3 adjacent the driving appa-
' ratus 1s connected one end of the mble o1

rope 4 which passes upwardly over the loose
cheave 5 and thence downwardly to the trac-
tion driving sheave S. The cable passes
.round the lower portion of the sheave S
‘nd continues upwardly until 1t reaches the
-heave 6 on the overhead beam 7. The cable
then leads downwardly around the loose
sheave 8 and upwardly again to the fixed
sheave 9 and thence dmvanrrlly to the
point 10 where it is fixed to the outer end of
the pivoted tension beam 11.

It should be understood that there may be

a plurality of ropes or cables 4 but for the
aLe of sumplicity I have shown a single
power transmitting cable. The loose sheaves
or pulleys 5 and S appear to be separate and
are shown as of different diameters to facili-
tate the tracing of the cable, but the sheaves
5 and 8 may be made 111te01*al or fixed to
cach other and of substantmlly equal diam-
cter 1T desired. To prevent tilting of the
voke or sheave block there may be three
sheaves; a center sheave with two outside
sheaves mounted on the hubs thereof, the
center sheave corresponding to sheave 5 and
the outer sheaves to sheave 3, or vice versa.
The sheaves 5 and 8 are in this instance
mounted in bearings at 12 in the yoke 13 to
the lower end of which is connected the
counterwelght W and to the upper end of
which is connected at 14 one end of the
hoisting rope or cable 15. This latter rope
passes upwardly over the movable sheave 16
on the pivoted tension beam 11 and thence
over the fixed sheave 17 to the car C to the
top of which its other end is secured. The
tension beam 11 1s pivoted 1n this instance
to a fixed standard 18, at 20, and the sheave
16 1s mounted on said beam at a point 19
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intermediate the outer end 10 and its pivotal
point 20. The bracket 18 may be provided
with a plurality of ovenings 207 to permait
vertical adjustment of the pivotal connection
tor the beam 11. The length of the beam
and the ratio of the distances between the
point 19 and the ends of the beam may be
varied as desived to secure the requisite ten-
sion eflect 1n the power transmission ropes.
The latter are so adjusted and connected
that the beam 11 will be suspended from the
upper end of the cable 4 m a substantially
horizontal position.

Assuming the parts to be stationary 1t will
be noticed that the weight of the beam 11
and the resultant downward thrust of the
counterweight W acting through the hoist-
ing cable 15 on the sheave 16 will produce a

certain tension in the upper portion of the

cable 4 which 1s transmitted to the part of
the cable just to the left of the sheave S as
viewed in Fig. 1. The tension on the lower
portion of the cable to the right of the
sheave or drum S is produced by the un-
balanced weight of the load. Now 1t 1s 1m-
portant that when the load changes 1n the
car either by adding to the weight thereof
or when inertia 1s to be overcome, slipping
due to slackening of the lead which 1s run-
ning off should be prevented. This 1s sat-
isfactorily accomplished in the take-up de-
vices disclosed 1n my co-pending application
hereinbefore referred to and also by the p1v-
oted tension beam shown in the drawings
forming a part of this specification.

- The operation of the system shown in If1g.
1 1s as follows. Assuming the car switeh 1
to be operated to start the motor so that
the car will begin to travel upwardly, 1t 1s
evident that by reason of the inertia to be
overcome there will be a tendency of the trac-
tion drum or sheave S to ship on the lower
portion of the rope 4 and of the rope wind-
ing oftf the drum to slacken. It is therefore
necessary to obtain more friction between
the rope 4 and sheave S than after the car

1s under way. This 1s accomplished by au-

tomatically taking up the slack of that part
of the rope winding off the drum and tight-
ening the same in proportion to the load to
be moved. Now 1t may be said that when
the motor revolves the sheave S in a clock-

wise direction the sheave 5 will roll onto

that portion of the rope 4 adjacent the fixed
point 3 and the sheave 8 will roll off of that
portion of the rope 4 connected to the outer
end of the beam 11. A downward movement
of the yoke 13 being thus cobtained the car
will be moved upwardly. But it should be

ward pull on the yoke 13 the rope 15 will
exert a downward thrust on the sheave 16
which 1s pivoted to the tension beam 11.
This downward thrust 1s transmitted to the
upper portion of the rope 4 and thence to

the portion of the same rope winding off
the drum S. The greater the inertia to be

overcome the greater will be this downward
thrust and therefore the slack will be taken
iup or the rope winding off the drum S
i‘ight{aned in proportion to the load to be
l1fted.

tension throughout the leads or ropes of the
power transmission gear 1s varied in direct

In other words the
power transmitting ropes tends to be auto-
matically equalized under varying condi-
tions of the load to be moved, the conse-
quence being that slipping is prevented and
a much more eflicient traction elevator sys-
tem obtained. If the car and load happens
to be well counterbalanced the tendency to
shipping will be small but the tension beam
will still be effective. If the car is under

| As the load gets under way this
tightening effect 1s automatically eased off;
the result accomplished therefore is that the
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proportion to variations or changes of load.
tension through the
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balanced so that the counterweight W tends

to drive the car, slipping of the rope 4 on
the drum S 1s prevented by the same down-
ward thrust on the beam 11 to the requisite
degree. Now on stopping the sheave S the
inertia of the counterweight W will tend
to slacken the lower portion of the rope
winding on the drum S and therefore tend
to cause said rope to slip on the drum and
the car to travel beyond the desired point.
The 1nertia of the counterweight, however,
will effect a thrust on the beam sheave 16
and therefore cause the beam to pull up on
the rope 4 winding off the sheave 8 and thus

counteract said 1nertia and tend to produce

a back action on the sheave 5 to pull up on
the same and prevent the rope winding on
the drum S from being slackened. On lift-
1ng the counterweight by rotating the drum
S 1n an anticlockwise direction the portion
of the rope winding off tends to slacken
but this 1s 1mmediately taken up by the up-
ward pull on the beam 11 in addition to
rolling the sheave 8 on the upper portion of
the rope 4. If the weight of the load to be
moved 1s so great as to move of itself the
cdescent may still be controlled by the mo-
tor and sheave S by maintaining the requi-
site frictional contact of the rope 4 with the
latter. In such case there is a downward
thrust 1in the sheave 16 to exert tension in
the rope winding on to the drum and the
upward pull on the yoke 13 keeps the rope 4
winding off the drum taut.” In case the
transmission rope should break or bhecome
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slackened the beam 11 will come against the

fixed stop 21 thus preventing the beam from
talling and maintaining the sheave 16
and hoisting rope 15 in substantially the
same position as before. Furthermore, by

|-

the use of a pivoted beam the car may be

moved to any point distant from the hoist-

| ing apparatus the side thrust being taken
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up by the beam and its support 18, the
downward thrust on the sheave 16 being ad-
justed to secure the requisite automatic

change 1n tension as hereinbefore described.

If desired the bearings for the sheave 16
may be made adjustable along the beam 11.

In Kig. 2 the tension beam 19 ig pivotally
mounted at 43 at an intermediate point and
supports the sheave 16 at one end and 1s
connected at its other end by the link 41
to the cross bar 89. This cross bar is ver-
tically movable on the
ports the sheave 6 over which passes the rope

4 the upper end of the latter being connect-

15

ed to the cross bar 39 at 40. It will be
evident that with this arrangement when the

right-hand end of the beﬂm 42 15 tilted

downwaldly there will be a direct thrust

- upwardly on the sheave 6 to a correspond-

20

ing degree but depending on the lengths of
the lever arms of said beam, to effect a
tightening of rope 4 whenever there 1s a

| tendency For it to become slackened.

In Fig. 3, as in Fig. 2, the car 1s suspended
directly “beneath the overhead sheave 16 ‘md
is not carried off to one side as in Iig.

In such case, however, to obviate the tend

~_ency of the car to have any lateral motion
T connect a parallel motion device to the

30

~one type 1n Ig.
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beam so as to secure a practically vertical
motion of the sheave 16. Any desired par-
allel motion may be used and I have shown
3 and another m Fig. 5
by way of iMustration. In Fig. 8 an ex-
tension of the shaft 44 moves 1n a vertlc&l
ouldeway 45 and a link 46 connects the tension
beam 1177 to the fixed overhead beam 47.
The length of this link 46 may be varied by
h.,onnectmo the same at different Openings
48 to the beam 47. Should the ro pe 4 break
or the sheave 16 descend too far downward
due to slackening of said rope, the car will
be held by the engagement of the sheave 16
with the brake shoe 49 secured to the beam
47. The shoe 49 is preferably arranged be-
tween the beams 47 and 1n the plane of the
sheave 16. Pivotally connected at 50 to the
outer end ot the beam 11”7 1s a tension hold-
ing device, which in this case is in the form
of a dash pot to prevent the car from danc-
ing or teetering particularly in coming to a
sto] The inner part or cylinder 53 of this
pot 1s pivotally connected at 54 to a
standard 55 on the overhead beam 7.

By reference to Fig. 4, which shows a

form of dash pot that may be used, 1t will

be seen that in this instance a spring-
pressed check valve 56 is placed in the bot-
tom of the inner cylinder or receptacle 53.
This check valve opens downwardly into the
space between the inner and outer cylinders
and is mounted in a frame 57 provided with
an opening 58. The outer cylinder is neces-
sarily open at the top and closed at the bot-
tom while the inner cylinder is closed with |

ouides 38, 38 and sup-

the exception of the check valve opening, the

adjustable opening 59, and the screw thread-
ed opening. The lower conical end of the

:-:lee rod 60 fits into the opening 59 so as to
partially close the same. 'The upper end of
this rod 1s provided with a thumb piece 61
so that 1ts screw-threaded portion 62 which

passes through a screw-threaded opening 1n

the upper end of the cylinder 53 may be
turned to eftect a slight longitudinal move-
ment of the valve rod 60 and thus vary the
size of the opening 59.
filled with a fluad prefel ably a liquid such as
oil and the cylinder 52 1s partially
the same substance so that all the inclosed

space 1s filled when the two parts of the

dash pot occupy the relative positions shown
in Fig. 4. It should be noted that the dash
pot 1s so constructed as to resist upward
movement of the beam 117" but allows a com-
parative free downward movement thereolf.

To 1illustrate the action of the dash pot as

a tension holding device, let 1t be assumed
that the sheave S 1s stopped while the car
1s traveling downwardly. In such event the
beam 1177 will be moved downwar dly by the
inertia of the car and the outer cylinder 52
slipped partly off from the inner cylinder 53
causing the oil to flow freely past the check
valve into the outer cylinder at its bottom
and when the beam starts to move 1n the op-
posite direction it i1s prevented from doing
so suddenly, by reason of the closure of the
check valve. The o1l can return only slowly
through the opening 59. It 1s therefore evi-
dent that when the tension take-up device
acts to produce sullicient tension in accord-
ance with change of load to prevent slipping
the dash pot holds such tension and does
not give until the nertia has been sufli-
ciently overcome. Any load can thus apply
coxlespondmo tension and such tension will
be held to prevent dancing or teetering of
the car.

In I'ig. 6 1 have shown an adjustable
pivotal pomt for the tension beam 1n that
the pivot block 63 may be moved up or
down on the support 65 by means of the
serew 64 bearing against the fixed I-beam 67.

| The tension beam 66 is pivoted at 20" to the

block 63 and carries at its outer end the
sheave 16. The fixed stop 21 1n this figure
1s shown 1n the path of the said sheave so
that 1t will act as a brake on the latter as
well as to prevent the falling of the beam 66.

Obviously those skilled in the art may
make various changes in the details and ax-
rangement of par ts without departing from
the SplI‘lt and scope of my invention and I

“desire therefore not to be limited to the pre-

cise construction herein disclosed.

Having thus described my invention, what
I claim and desire to have protected by
Letters Patent of the United States 1s:—

1. The combination with frictional driv-

The receptacle 1s
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ing apparatus, of a load carrying device,

said flexible means and maintaining tension
thereon, and a stop for limiting the down-

ward movement of said beam.

2. The combination with frictional driv-
ing apparatus, of a load carrying device,
flexible power transmission means, a pivoted
tension beam, and an adjustable support for
the pivotal portion of said beam.

3. The combimation with frictional driv-
g apparatus, of a load carrying device,
flexible power transmitting means, a pivoted
tension beam, and means for restricting the
movement of a predetermined point on said
beam to a predetermined path.

4. The combination with frictional driv-
ing apparatus, of a load carrying device, a
piveted tension beam, a sheave mounted on
said beam, and having its bodily movement
restricted to a substantially vertical plane,
and flexible connections between the said
load carrying device and beam and the said
driving apparatus.

5. The combimation with a frictional driv-
ing apparatus, of an elevator car, a pivoted
tension beam, a sheave mounted on said
beam, parallel motion apparatus for said
sheave, a connection between the beam and
the driving apparatus, a counterweight for
the car, and a fiexible connection between the
counterweight and car, and passing over said
sheave. _

6. The combination with frictional driv-
Ing apparatus, of a car and a counterweight,

exible power transmission means, a mov-
able tension beam connected to one end of

998,629

a - plurality of sheaves movable with the
counterweight, a pivoted tension beam, a
sheave connected to said beam, a rope con-

necting the car and counterweight and pass-

mg over sald last-named sheave, and con-
nections between the beam and driving ap-
paratus. |

7. The combination with frictional driv-
ing apparatus, of a load carrying device,
power transmission means, a tension beam,
and a tension holding device. _

S. The combination with frictional driv-
ing apparatus, of a load carrying device,
power transmission means, a tension beam,
and a dash-pot for permitting said beam to
move 1n one direction freely and to retard
the same 1n the opposite direction. '

9. The combination with frictional driv-

1nge apparatus, of an elevator car. a tension
. &= b, ?

beam, a car suspension sheave connected
thereto, a counterweight, a flexible connec-
tion between the counterweight and car over
said sheave, power transmission connections
between said beam and said counterweight,

and a dash-pot connected to said beam to
retard its movement in one direction, and

-1

permit comparatively free movement in the
opposite direction. - _-

In test 7wl f, I have signed

i testimony whereof, I have signed my
name to this specification in the presence of
two subscribing witnesses.

MICHAEL E. NEENAN.
Witnesses: | '

Craarnes M. N1ssen,
Jares (. BerareiL.

L

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissiﬂner of Patents,
| Washington, D, C.”
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