(He.ModeL) o o
o W. H. PAINE. _
TENSION DEVICE FOR THE CABLES OF CABLE BAILWATYS.
No. 411,676, " Patented Sept. 24, 1889.

e .
Ii’ ]
H i
*i
1

_— T T — \hll

o8 EECE it
% y 11 :jr . \“
""'; i-. : ”"""E r—I_—Ai
i e % ™ § TR
LMY | i ararm e g ,li _1 (B [
FHkKIE : i =4 u
- 1 ! i : \ﬁ ﬁ ! s b 1
5 1 [ ™ ) ¢ ¢ n-r ' t
- r. 1§ . 1 w3 B ;!i e — - - I
| = Z 1= Groono kel ipiplateg I !
B+ Rt e ] e T It i I e e T R A - - .
S B s T L r g =y — = = =3 Ik }
= e B ' 4} S [ Ccosiian RPN Quu: Ytk ;
!.’"J iR~ _ F TE 1% i j
= Il [ A t e
iﬂi R ™ - 3 :
B 1 I
i n-: -Il.{ llri l_/
a I R
o b

- ‘—
- e b4 ——
Y -

-

/7

UG NI i

e, gy R
- —

o
-
e —

;i v
[ —
Lo T

N, PETERS, Photo-Lithagrapher. Washington. p. C.




10

20

35

40

45 €

§G

UNITED‘ STATES PATENT
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 WILLIAM H. PAINE; OF NEW YORK, N. Y.

TENSION DEVIICE FOR THE CABLES OF CABLE RAILWAYS.

SPECIFICATION formmg part of Letters Pa.,tent No. 411,675, dated Ssptember 24, 1889,
- Applmatmn filed February 6, 1839. Serial No, 298,834, (Nomodel)

To all whonv vt ﬁmy COTLCEPTL:

Be it known that I, WILLIAM L. PAIWD a,
citizen of the United Sta,tes, residing in the
city, county, and State of New York, have in-
vented certain new and nseful Imprm ements
in Tension Devices for the Cables of Cable
Railways, of which the following is a apemh-

cation. :

My improvements 1‘(,1:;1te to the devices em-
ploy ed for maintaining the cable of a cable
railway as nearly as po&slble at an even ten-
sion. whatever be the fluctuations in the
amount of load or strain upon it. On some
roads the cable as it passes from the driving-
drum rans over a pulley or drum carried by
a truck, to which a weight isconnected 1n such
a manner as to effect a constant fensional
strain upon the cable. The weight is con-
nected to the truck by a cable, which passes
over an idle roller or pulley, and as the truck
constantly vibrates on its track this cable as
it travels over its sheave or pulley is sub-
jected to constant wear upon some portion of
its length. With the ordinary arrangement
the portion so subjected to wear remains the
same, even when this cable is shortened in
length in order to keep the weight at about
the same position, notwibhgtarnding an 1n-
crease of length in the main driving-cable.
The customary arrangement also has the dis-

“advantage that when sudden and great strains

applied to the cable are by the tension-truek
transmitted to the tension-weight they are apt
to cause the welght to rise with such rapidity
as to endanger ]31‘6&](3_’3‘8 of the sheave and
frame from which it is hunﬂ

My improvements have for their object the
remedying of these defects and the addition
of certain further novel features, which will
be described with reference to the accompa-

nying drawings, and then pointed out in the
blocks 20, having pins 21, one pivoted in a

claims.
In said dlELWHW*:, Figure 1 1s a side eleva-
tion of the tension devlees of the cable of a

cable railway embodying my improvements.

Irig. 2 is an end elevation. Fig. 3 18 a sec-
1:1011&1 view of a portion of the air-cushion and
plunger.

1 may represent a portmn of the frame of
a truck, the wheels of which are shown at 2,
running upon track 8. This truck carries a

i

ch*i.vi11g-e:;1-ble 5 on its way from the driving-
drums. (Not shown.) The cable(,attached
to the truck 1 and having weight 7 suspended
upon it, applies a const%nt strain to the cable
5, 8o as to take up all slack whatever be the
variation of strain upon the cable owing to
differences of load or other causes, so that the
friction or “ orip” of the cable upon the driv-
ing-drums will remain the same. |

- Customarily the cable ¢ has been single
and has been passed over a single 1dle- 1*011@1*
I double this cable, as shown, and pass 1ts two
parts over the two sheaves or pulleys § 8. 1
provide the weight 7 with a pulley 9, under
which the cable 6 passes, and whichthusserves
as a suspensory device for the weight. The
weight 7 is preferably provided with a num-
ber of holes 10, in which any number of suit-
able bars of iron 11 or heavy metal may be
placed, so that the tension upon the cable 6
may be adjusted as required. One end of
cable 6 is, as shown, directly attached to the
frame 1 of the tmek at 12. The other end is

fixed to a drum 13, carried by shaft 14, hav-

ing bearing upon the tr HCL-fl'ﬂlﬂ(; 1, and hav-
ing keyed t(} it a gear or ratchet wheel 15,
with Lhe teeth of which a orav 1t}?—pawl 16

may engage to hold the drum and fix the
1ength of the cable 6 at any point of adjust-
ment. To turn the drum 13 for lessening the
length of the eable 6 when it becomes neces-
sary byvreason of theincrease of length of the
main cable &, I employ a worm or endless
serew 17, earried by a shatt 18, having hand-
wheel 19. The worm 17 engages with the
teeth of the wheel 15, so that by turning the
hand-wheel 19 the drum 14 may be turned as
required. This drum may, if desired, be em-
ployed also for retaining the drum from rear-
ward movement, thus doing away with the
ratchet 16, The shaft 18 preferably turns in

bracket 22 on .the frame 1 and the other
traveling in a slotted bracket 25 on said frame.
By this means the drum 17 may be thrown
away from engagement with the wheel 15, g0
that on lifting the ratchet 16 said wheel may
revolve and pay out the cable 6. VWhen the
worm 17, however, is put in engagement with
the gear-wheel 15, it may be soheld by screw-
ing twht the nut 24 on Lhe nin ‘3‘1 which

sheave or pulley 4, m"ound which passes main | slides in glotted bracket 23. -
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tially wound onto the drum.

The advantage in employing a double in-
stead of a single cable 6 and wusing two
sheaves or pulleys 8 in connection with the
pulley upon the weight 7 will now be appa-
rent. So long as the length of cable 6 re-
maing unchanged the vibration of the truck
1 npon the track will causethe cable 6 to run
over both the sheaves 8, thus distributing the
wear of the cable over two surfaces. WVhen
however, the lengthening of the main cable 5
causes the truck 1 to wradually approach the
sheaves 8, and so lower the weight 7 more
than i8 desired, the drum 13 ig turned by the
means already described and the cable par-
By this means
a new portion of the cable 6 to take the wear
is brought over both the sheaves 8 and under
the pulley 9, and, this change of all the wear-
ing-surfaces being produced at every adjust-
ment of the drum 13, the life of the cable 6
is greatly lengthened. Besides the saving of
the cable 6, the doubling of it over the pul-
leys 8 9 and the attachment of but one end
of the cable to the drum 135 enables the wind-
ing of the cable on the drum with one-half
the power which would be required to wind
a single cable.

It is desirable Lhat while the strain of
welght 7 upon the trncl: 1 should remain
Sub%tantidlly constant during the main part
of the traverse of the 1311101{ upon its track,
some means may be employed to arrest more
firmly the upward movement of the weight,
and so prevent the outward movement of
the truck when any unusual strain is put
upon the main driving-cable. IFor this pur-
pose, therefore, I throw in extra resistance as
the weight reaches the upper limit of its
movement. Preferably for this purpose I

employ a plunger 25, whose head 26 moves

in a cylinder 27, which may be closed both
at top and bottom. A downwardly-closing
clack-valve 28 on the head 26, covering aper-

- tures 29 in said head, while freely opening

to allow the downward movement of plunger
25 under the influence of gravity when the
weight 7 falls away far enough to release
sald plunger, closes on the upward move-
ment of the plunger, so that the air-cushion
above the head 26 and the partial vacuum
below it in the cylinder 27 oppose a grad-
ually-1nereasing resistance to such upward
movement. The packing of the head 20
within the cylinder may be made as tight as
required, but 1s not necessarily air-tight.
Preferably the impact of the weight 7 on the
lower end of the plunger 25 1s central of the
weight, and to this end a frame 30 may be

411,675

fixed or placed on the weight to sma,ddle the
60

pulley 9 and receive said plun oer, -

The cylinder 27 and the guide-bracket 31
of plunger 25 are plefer&bly both mounted,
as shown, upon frame 32, which carries the
pulleys 8.

Having thus described my invention, the
following is what I claim as new therein and
desire to secure by Letters Patent:

1. The combination, with the truck carry-
ing the tension sheave or pulley, of a cable,
a welght, two sheaves or pulleys,and a single
cable doubled on itself, as shown, said cable

connecting the weight to the truck and hav-

ing one member passing over each of said
sheaves or pulleys, substantially as set forth.

2. I'be combination, with the truck-carry-
Ing tension-sheave, of a cable, a weight, two

sheaves or pulleys, and asingle cable doubled

on 1tself, as shown, and connected to said
weight and having its two members passing
overits two sheaves or pulleys, and mechan-
1sm on said truck for adjusting said cable,
substantially as set forth.

3. The combination, with a truck carrying
the tension-sheave, of a cable, a weight, pul-
leys, a single cable doubled on 1tself running
over said pulleys and connected to said Weight,
and an adjustable drum on said trueck to which
one end of said second cable 1is connected
substantially as set forth.

- 4, The combination of the truck 1, drum
13, having bearing on said truck, welﬂ'hted
cable 0, conneot-ed to said drum, gear 15, and
pivoted worm -shaft 18, all arranged and

adapted to operate substantially as set forth.

5. The combination of the truck 1, pulleys
8, weight 7, having pulley 9, and cable 6,

passing over said pulleys and having means.
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of adjustment on said truck, substantially as

set forth.

6. The weight 7, having holes 10,in combi-
nation with additional weights 11, adapted to
occupy sald holes, substantially as set forth.

7. The combination of the truck 1 and

welght 7, connected to said truck, with a re-
sistance adapted to arrest said weight as it
nears the upper end of its movunen’r, sub-
stantially as set forth.

3. The combination of the truck 1 and
welght 7, connected to said truck, with the air-
cushion 27" and plunger 25, both arranged and
adapted to operate substantially as and for
the purposes set forth.

WILLIAM H. PAINE.

Witnesses:
HARRY K. KNIGHT,
OCTAVIUS KNIGHT.
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