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8 Clalms

My invention pertains to cable idler sheaves
and more specifically.it relates to elevator com-
pensator sheaves for guiding and restralmng
the compensating cables as the .elevator . ‘car
travels up and down the hatchway.

It is customary practice to provide modern
elevator systems with compensating. cables the
ends of which are attached to the elevator. car
and the counterweight respectively, and the in-
termediate portions of which hang down to the
bottom of the hatchway. As the. car fravéls
up the hatchway the weight of the hoist cable
between the car and the hoist sheave decreases,
but the weight of the compensating cable hang-
ing below the car increases at the same rate, and
the balance of the system is thus malntamed

By providing a sheave through "which. the.

compensating cables. pass at the bottom of ‘the
hatechway, the cables are guided and restramed
in their movements, and by attaching -suitable

weights to the sheave, the cablés may be. 1ior-.

mally tensioned a predetermined amount there-
by improving the tractive 'effort of the hoist
sheave on the hoist cables.

Difficulties have. been experienced when ab-
normal conditions caused the safety braking
device to suddenly grip the gu1de rails and re-
tard the descent of either the’ car ot the éoun-
terweight,- and- the. body which 'was ascending
continued to rise thereby permitting . slack to
develop in the hoist cables after. which the
ascending body fell back :and snapped .the
‘cables. Under such conditions the compensator
sheave would also snap the cables when falling
back after being. Jnrked up from the bottom of
the hatchway.

Previous attempts to remedy these dlﬂicultxes

by fastening the compensator sheave down 'to
the bottom of the hatchway have been un-
satlsfactory, sinice the total.length of the cables
in an elevator system does not remain constant
but varies in accordance with changing’ condl-
tions of wear, loading and temperature Hence
when the cables Were locked’ down in such-a
‘manner as’ to make a rigid system abnormal
detrimental stresses were"set up.
" 1t i accordingly an object of 'my invention to
provide a compensator sheave “which normally
moves freely in'a - vertical direction -but wh1ch
yieldingly resists’ excessive movement. - :

It is also an object of my invention to pro—
vide a :self-adjusting  -elevator - compensator
sheave which will guide and restrain the move-
ments of the compensating -cables. . .

It-is also an object of my . invention: to. pro-

(CL: 187—22)

v1de a compensatmg _sheave whlch W111 ﬂoat
freely on the compensating cables Wlthln pre-
détermined: vertical limits, but which will’ ‘defi-
nitely Tesist and 11m1t upward motlon beyond
such limits.

60

"A “furtheér objéct of my 1nvent10n is to.. pro-

vide a compensating sheave which will permlt
the : normal expansion and contraction. of ‘the

cables and prevent. the development of slack -

cable in’ the system. :

The 1nvent10n 1tse1f however both as to 1ts N

orgamzatlon and its method of operatlon, to-
gether with. additional objects” and advantages
thereof, will best bé understood from the follow-

ing descr1pt1on of a spéecific. embod1ment when

o

“read in. connectlon thh the accompanymg :

drawmgs in which:

Figire 1 is & ‘gide . elevatlonal VleW of my
compensator sheave in assembled relat1on w1th
the assomated guide ralls ’

Pig. 2 is a front elevat1ona1 view thereof

Fig. 3 is a top plan view. thereof; “and

Fig.4is a plan view of the ra11 grlppmg Jaws

" Referring . more spec1ﬁcally to the drawings,

the compensator .comprises. a . cable shéave. 1
which hangs. in the lower loop of the compensat—
ing. cables 2 near the bottom of the hatehway
As. shown in Fig. 2, the hub of th\, sheave 1
is: prov1ded .with rollér’ beaungs 3 secured by
retalmng rings 4 through which a statlonary
shaft 5 is dlsposed to support a weight frame 6
comprising a pair of heavy side plates 6’ Jomed
toget‘ler by suitable bolts 7 Each side. plate
6’ is provided with a bearing 8 for receiving . one
end: of the shaft 5.and a set screw 9 for .lock-
ing the shaft statmnarﬂy therein. A grease
fitting 11 is connected to.a passageway 12 ‘which
extends through the statlonawy sha‘”t 5 to lubri-
cate the beanngs 3 on which the’ sheave rotates
Cable. guard rods -13 extend between the side
pla,tes 6’ adJacent ‘the perlphery of the cable
sheave 1.. :
' Gu1de shoes 14 extend laterally from the 51de
plates 0 cooperatlve engagement w1th a  pair
of T-guide rails 15 secured in the bottom. of
the hatchway in any stiitable manner. ‘Each
guide shoe 14 may. be provided W1th 8, wear re-
s1st1n°' hnmg 16. The sheave 1 is free 1o, rotate
on its- roller boanngs 3 within the welght frame
6 -which is restralned fro*n rotatxon by the ver-
tlcal gulde rails 15. ST

The welght frame 6, belng supported on the
sheave tensions the cables 2: continuously ‘but
permlts normal .expansion: and contractwn of

the cables because they move freely up-and 1
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‘tension on the jaws.

down between the Vertrcal guide rails 15. To
provide sufficient tension, weights 17 are fas-
tened within the weight frame 6 by bolts 18 -or
any suitable fastening means, and by selecting
the proper size or number of weights the propen
tension may be provided. Cable wipers 21 may
be secured on the upper side .of the weight

_frame’ in cooperativerelation to the-cablés by

suitable screw bolts 22 and retaining plates 23.

Clamped to each guide rail 15 are rail gr_ip,-,
pring jaws 31 which are hinged together in pairs -

by a bolt 32 extending through -openings near
the inner ends of the jaws, as shown in Figs. 3
and 4. Biasing springs 33 are compressed
against intermediate portions of ‘the jaws 31
by a bolt 84 which extends loosely through an
enlarged opening in each jaw. Each bolt 34 is
threaded at one end and receives a nut 35 by
which the tension of the springs 33 “may be
adjusted to provlde a. p1edeterm1ned_resrhent
‘Although the jaws may be
adjusted. to igrip the rails 15 with any desired
pressure, I have found ‘it preferable to apply

‘sufficient” pressure to’ resist vertical “movement

along the rail w1th a force of about one hundred

pounds

A ‘pivotal bearmg 37 is prov1ded on the’ end
of each rail gripping jaw adjacent the rail. From

.- éach pivotal bearing 37 a link arm 38 is suspended
having a roller 39. Journalled in' the lower end

thereof, as’ shown in Fig. 1. A socket 41 is also

.prov1ded near the end of each jaw for. recewmg

a fiber bumping plug 42 which may be adjusted

. vertically by suitable screw bolts 43 ‘extending
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upwardly” through ‘the bottom of each orifice,

as' shown clearly in Fig. 1. A lock nut 44 is

‘prov1ded on each . screw bolt 1n order that “a

predetermmed adJustment of the bumper plugs

‘42 ‘may be permanently maintained.

The rail. clamping jaws 31 are locked to the
rails adJacent the compensatmg sheave at such
a position that- thelr inwardly prOJectlng ends
extend through an opening 45 in’ the side plate
6" as shown in Fig.-1. - Each “pair of suspended
rollers 39 hangs adJacent opposite sides of the
stem ‘of the associated _T-guide rail 15, and the
side plate 6’ of the compensatrng shea,ve ‘is
provided with a braking face: comprising a~ la,t—
erally prOJectmg inclined plane surface 46 a,d—
Jacent-each roller 39-to force the latter aga,mst
the rail stem when the sheave is hfted by the
cables more than a predetermmed amount The
pair- of inclined planes 46 adjacent each pair
of ‘rollers, are dlsposed at a slight angle to ‘the

vertical guide rail 15° in* such a manner that

they converge inwardly and downwardly, Sim-

ilar pairs of rollers and inclined planes are pro-

vided on each side of the sheave;

“When- the inclined surfaces 46 are 11fted more
than a predetermined ‘amount  they force ‘the
rollers- 39 into binding engagement with- the
stem of the rail 15 thereby resisting the upward
‘movement of the sheave: " Even though the rail
clampxng jaws 31 are adjusted to slip when'a
force of one hundred pounds is applied thereto,
it will be understood that a much greater re-
tarding - force is applied. to oppose the upward
movement of the sheave beca,use of -the binding
action of the rollers 39 as they are weédged be~
tween -the rail 15 and the inclined planes 46,
To-accentuate this effect the engaging surfa.ces
may be especially prepared in any suitable man-
ner to increase the coefficient of friction. -‘For
the faces of the inclined ‘planes and the rollers
T have found that hard smooth surfaces are

‘exceed certain predetermined limits.

‘Fig 1.

1,976,494

desirable, such as chilled cast iron for the in-
clined plane and tool steel for the rollers. The
rollers are preferably made with smooth faces
having a mild oil temper.

On one of the side plates 6’ a guiding channel
47 having out-turned ends is secured in. any
suitable manner, as by means-of bolts or screws.
A panel 48 is fastened to the base of the guide
rail 15 by suitable clamps 49 as shown in Fig. 3.
Mounted on the edge of the panel 48 is a switch
52-having a depending actuator arm 53 provided

with.-a- roller--54 journalled at the lower end.-

The guide channel 47 is so disposed on the side
plate 6’ relative to the roller 54 on the switch
arm-that the switch will be actuated when the
vertical movements of the compensator sheave
The switch,
52 may be connected to interrupt the control
circuits, actuate an alarm, or accomplish any
other desired result, either when the compensa-
tor is locked or. when the cables have stretched
excessrvely and allowed the compensator to drop
down.

To adjust my lock down compensatlng sheave
for, proper opera,tlon ‘the compression springs

33 ‘on'. each pair of rall gripping jaws 31 are

vreleased sufﬁclently to permit-sliding the jaws
and rollers 39 down until the latter are’in proper
lockmg posrtlon ‘In' this posmon each of the

‘four bumper plugs 42 is adjusted to obtaln a

clearance of ‘about 2 inches at X, as shown in
‘The jaws are now hfted until the bumper
plugs 42 are nearly in contact with the lower
edges of the 'guide shoes 14 on the sids pla,tes 6’

Cof the. compensator sheave, and the springs 33 7
are again compressed to clamp the jaws 31 to

the rails.
STt will’ ‘be apparent that When proper]y ad-
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Justed as above set ' forth, my compensator .

sheave is normally free to move up and down a i
‘predetermmed distance, but when it is lifted

slightly more than'a predetermined distance the
rollers 39 are ‘wedged between the vonvergmg
plane surfaces 46 and the rail 15 thereby grip-

ping the latter with a force theh prevents 17

wfurther upward movement of the compensator L
When "the sheave and its weight frame ‘are

_lowered by expansion or ‘stretching of the e¢om-

pensating cables, the bumper plugs 42 are’ en~

‘gaged by the lower edges of the guide shoes 14 j
‘on the side plates.

Since the weight of the com-
pensatmg sheave structure is much greater than
ihe shppa,ge resistance of the jaws 31, on the
ralls the jaws are caused to slide downwardly

on the rails thereby automatically maintaining 3

the proper adjustment. The compensating

'shea,ve bemg thus automa,tlcally readjusted for

cable stretching will always permit free vertical
‘movement of the sheave through a- predeter-

mined dlstance before the reta,rdmg force 1s ig

applied.
It. W111 be seen that I. have prov1ded a 51mp1e,

compact,- rugged compensator. which continuous-
1y applies a predetermined tensioning force to |

the compensating cables while permitting free *
vertical movement through.a constant distance
which is not-modified by. the cables stretching

Or expanding, and which applies a predetermined
resisting force:when the compensator sheave is .,

lifted up more than a predetérmined distance:

©  Although I have shown .and described a spe-

cific’ embodxment of my invention, I am fully
aware that many modifications thereof are pos=~

'sible.”” My ‘inivention, therefore, is'not to be Te-

i
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receiving sheave, a weight frame supported by.

stricted except as necessitated by the prior art
and the scope of the appended claims.

I claim as my invention:

1. The combination with an elevator system
compriising an elevator car, a counterweight, and
an interconnected compensating cable, of a
sheave hanging in the loop of said compensating
cable, a frame supported by said sheave, brak-
ing means associated therewith to apply a re-
tarding force thereto when said sheave has been
lifted a predetermined distance, and means for
supporting the braking means independently of
said frame to control said predetermined dis-
tance.

2. The combination with an elevator system
comprising an elevator car, a counterweight, and
an inferconnected compensating cable, of a
sheave hanging in the loop of said compensating
cable, a frame supported by said sheave, braking
means associated therewith to apply a retard-
ing force thereto when said sheave has been
lifted a predetermined distance, means for sup-
porting the braking means independently of
said frame, and means for automatically read-
justing said distance when the sheave is low-
ered whereby said distance is maintained con-
stant irrespective of wearing or stretching of
the compensating cable.

3. A device for tensioning and guiding  ele-
vator compensating cables comprising a cable
receiving sheave, a weight frame supported
thereon, vertical guide rails for guiding! the
movements of said frame, means for applying
a braking force to retard upward movement
of said frame comprising rail clamping jaws,
rollers suspended therefrom, and means car-
ried by said frame to engage said rollers when
the frame moves upwardly.

4. A device for tensioning and guiding ele-
vator compensating cables comprising a cable
receiving sheave, a weight frame comprising a
pair of side plates secured together in en-
closing relation around said sheave, a shaft
extending freely through said sheave, means
for securing the ends of said shaft stationarily
in the side plates, vertical guide rails, guide
shoes on said side plates extending in oper-
able relation to said guide rails, resilient clamp-
ing means secured to each guide rail, braking
elements associated therewith, and means on
said side plates for engaging said braking ele-
ments to apply a predetermined braking force
to said side plates when they are lifted by the
cable.

5. A device for tensioning and guiding ele-
vator compensating cables comprising a cable

3

said sheave, vertical guide rails for guiding the
weight frame, a plurality of braking elements,
means movably mounted on the guide rails for
supporting said braking elements, means on
the weight frame for positioning the braking
elements and their supporting means within
predetermined limits in accordance with the
position of the frame, and means on said frame
for engaging the braking elements to apply a
braking force to the frame when it is lifted by
the cables.

6. A device for tensioning and guiding ele-
vator compensating cables comprising a cable
receiving sheave, a weight frame supported by
said sheave, vertical guide rails for guiding the
weight frame, a plurality of braking elements,
friction clamping means disposed on the guide
rails for supporting said braking elements,
means responsive to downward movement of
the frame for moving the friction clamping
means downwardly on the guide rails, and
means on said frame for causing the braking
elements to apply a braking force to the frame
when it is lifted by the cables.

7. A device for tensioning and guiding ele-
vator compensating. cables comprising a cable
receiving sheave, a weight frame supported by
said sheave, vertical guide rails for guiding the
weight frame, a plurality of braking elements,
means for supporting the braking members,
means for movably clamping the supporting
means to the guide rails with a predetermined

pressure, means responsive to a predetermined’

downward movement of the frame for moving
the supporting means downwardly, and means
on said frame for engaging the braking elements
to apply a braking force to the frame when it
is lifted beyond a predetermined distance by
the cables.

8. A device for tensioning and guiding ele~
vator compensating cables comprising a -cable
receiving sheave, a weight frame supported by
said sheave, vertical guide rails for guiding
the weight frame, braking faces on said frame,
braking elements disposed to be wedged be-
tween the braking faces and the guide rails
to provide a braking effect on the frame upon
upward movement of the cables, and means for
supporting the braking elements a predeter-
mined distance out of engagement with said
braking faces to permit a predetermined up-
ward movement of the cables before bringing
the braking effect into action. )

GUSTAF A. HALFVARSON.
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