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' ) AT }EN' : ‘ F F ICE,

RENALDO SOLANO, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR OF TWO-

THIRDS TO FREDERICK BODE AND GEORGE E. COX, OF SAME PLACE.

- GRIPPING DEVICE FOR CABLE RAILWAYS,

S IE‘ICATION Lormmg part of Letters Patent No. 316,670, dated Aprll 28, 1385.
| Appllcmtwn filed &Eptemher 5, 1884, (Nﬂ mndvl) |

To all whom it ay concermn.:

Be 1t known that I, RENALDO SOLANO, a
citizen of the United States residing in the
city and county of San Franmseo in the State
of California, have invented certaln new and
useful Improvements 1n Gripping Devices for

Cable Railways;and 1 do hereby declare that |

the following is a full, clear, and exact de-
scription of my said 1nvent101] reference be-
1ng had to the drawings that accompany and

form part of this speclﬁeatlon
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My invention relates to improvements in
gripping devices to connect railway-vehicles

with propelling-cables in that system of pro-

pulsion now employed in street-railways, and
generally known as the ‘‘endless- cable’’ sys-
tem.

These improvements consist, first, in a novel

construction of grip-frame;. secoudly in the

combination, with the movable Jaw of such

gripping devwes of a cable-carrying sheave

and means for moving it along with and also
mdependently of the movable jaw; and, third-
ly, in a mnovel construction of jaw- 0pemt1nfr

, mechanism for moving the sha.ula: or bar thab

carries the movable jaw.

The object and pur pose of these Improve-
ments and the manner in which I proceed to
produce, construct, apply, and use them are
fully set forth in the following description.

Referring to said drawings, Figure 1 is
side elevation of my 1mpr0ved orip, showmfr
the position of the parts when the Jaws are
open and the cable loosened. Kig. 2 isa verti-
cal section taken transversely. I‘w 3 shows
details of the device for working the cable-

carrying sheave. Fig. 4 shows the position

of the parts when the Jaws are closed upon
the cable. Fig. 5 i3 a cross-section at x 7,
Fig. 4.

That part which I term the ‘“grip- frame?”

- carries the fixed jaw of the grip, and gives a

45

support and guide for the shank or shde bar

of the movwble jaw. It also presents bearings
and attachments for the grip- operating mech-

-~ -anism, and in that style of grip known as the
o "“level -grip’? this frame is carried upon short
upright pins or bolts that project above the
truck of the car or dummy in front of and
behind the well. or opening in the floor. I |

50

' make this grip-frame in separate parts, that
are separable and detachable one from an-
other, so that as one part is broken or be-
comes worn and reduced in strength 1t can
be taken out and a new part inserted in its 553
place. The jaws and dies and the side bars,
agalnst which the edges of the slot in the
roadway are counstantly rubbing and chafing
can be renewed as often as 1equlred whlle
the remainder of the frame and parts is util- 6o
1zed and made serviceable. The side bars, A.
A, are set upright and parallel, and are held
in thls position, with a slot or space between
them extending from top to bottom for the
movable bar or ShdeB by means of the cross- €5
| bars C C and the ar ched frame or piece D, that
surrounds the top part and is bolted ab the
lower part to the hanger-bar. In this barare
the eyes C*, to take the bolts on the truck.
T'his gives a frame in which the side bars, A, 7o
arer eadlly replaced, as circumstances require.
The lower jaw is composed of two dies, I} L,
that set into boxes or sockets B X on the
lower ends of the bars A, and each one isin
' length about equal to the width of the bar, 73

1 or so that a Space between the two dies in the

center of the grip is afforded for a sheave, G;
but the upper jaw consists of a single dle

F, or a single continuous gripping - “surface
of the full width of the frame. This die is 8o
set into a socket in a slotted bar, IV, throngh
the slots of which the statmn‘my bms and
the slide-bar are inserted, this part F being .
bolted to the end of the slide-bar B, and be-

ing also fitted closely to the stationary bars, 83
but capable of sliding smoothly upon them as

the jaw is moved. ThlS coustruction keeps
the movable jaw true, and insures an even
movement and an equal pressure of the jaw -
upon the cable. The edges of the slide-bar go
B may be finished square to fit theinneredges
of the side bars; or they may be chamfered to
take into grooves in the edges of the bars.

To the upper part of this slide is connected
the mechanism by which it is moved up and g5
down to work the movable jaw. This feature

of my improvement isshownin Figs. 1, 2, and

4. It consists of two irregularly- Shaped seg-
ments, H H*, set in line one against the other
with the conbwuous ednes provided W’]Lh 100
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‘the segments on its center.

toothed segments % 2%, that gear with each
other.  The center of each segment is a bolt
or pin, A* 1’ of which the one,h , carrying the
upper seﬂ*ment H, has a bearing in theframe

at a’x, (Qee FIC" 4) but the other, #°, takes
- -_through the slide B. The segment ¥ on this

pin therefore can move up and down in ad-
dition to its movement of rotation upon this
center. The segment-gears H H* are eccen-
triec in character ]J&Vll]ﬂ‘ each a longer and

-a shorter side, that are regularly brought into

line by the 1otat10n of the one or the other of
The effect of this
rotation 18 to produce rectilinear movement
of the center A’ toward and away from the.
fixed center - ~*, according to the direction of
rotation. - Vertical movement of the slide B
then results from rotation of the segments
agalinst each other, and the movable jaw of the
orip is raised or lower ed.
To keep the two gears in working contact,

T form a curved portion, H? on the Segment

- portion of the lower segment, H¥, therefore,

30

‘H* below the center A’ mth a curve of such

shape with respect to the length of the verti-

cal movements of the center 7 that its plain
~untoothed edge 7* shall keep always in contact

with the top surface presented by the station-
ary cross-bar Cof the frame. This cam-shaped

has its shorter radius opposed to the longer

-raaius of the gears and itslongerside against

their shorter sides, while the character of the

curves given to the gears and this cam-shaped

| Segment regulates the movementof the center
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h’; 8o that by varying the curves and chang-
mg the relative lengths of the longer and
shorter sides the movement imparted or pro-
duced in the slide can be made more or less
abrupt or increased at any point, as required.
This construection of grip-operating mechan-

1sm enables the power to be applied to the

moving jaw with a gradual increase, and to
give the greatest pressure at the end of the
movement and alsoas abraptly as ma,y he de-
sired.

To apply the power directly in line w1th the
Shde bar and to insure a true vertical move-

ment, I employ two sets of the toothed seg-

ments and place them on opposite sides of

the frame, and to work them simultaneously

I use a single lever, J, with a fork or two

~ branches, J"“‘ J%, ab the end of which one is
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fixed to one toothed segment, and the other
one to the cor respondlug Sewment on the op-
posite side of the frame.

In the construction shown in the drawmgs,
the pin 2’ carries the two segments, and the
ends J* J* of the lever are fixed on the outer
endsof the pin. Thesheave (G is carried by an

216,670

- 1s carried by the sheave and when the jaw is
depressed and the cableisclamped between the
‘two dies the sheave 1s below the line of the
face of the lower dies. |
In this position of the sheave the Space un-

greater than the thickness of the cable, while
the space between the two at the edn*e of the
sheave is less than this thickness. When the
movable jaw is raised, therefore, the cable
i8 confined within the grip' and cannot slip
out from between the jaws.
sheave and movable jaw together is preserved

as when starting and stopping the car-—and
the cable is kept in such close position or re-

a short vertical movement of the jaw serves
to clamp or to release the cable. The slide
that carries the sheave is set into a slot or
oroove in the back of the prlnmpal slide, and
the lever by which the sheave is Sepamtely
raised and lowered is fixed upon the prin-

sheave follows and is kept at the same dis-

tance from the jaw. The independent move-
ment of the sheave Is necessary in unshipping
the cable, or throwing it out of the grip and
1n the t'lkmcr it In again.

from the jaw consists of the lever fixed on a
stud, m, that forms a fulerum on -the slide-
bar B. The end of this lever is slotted at p,

slide takes into this slot. The weight of the
lever is counterbalanced, and the position of
the sheave with respect to the jaw on the slide
18 controlled and regulated by the spring #
and an adjustable stop, s—the one applied be-

neath the toe or extension ¢ of this lever, and
the other placed above it. The a’djustah]e
stop 18 a screw having a bearing in an ear,

and 3 show these parts. At the back of the
(x is an' oiler - chamber, through which the

spindle runs. The gledt speed at which the
sheave ( revolves when the grip is open

chamber 1s on an extension of the hub. The
faces to grasp the cable., They are fixed in
formed on a curve that gwes the greatest pro-

jection at the center and thereabout in the
length of the jaws. Their ends are therefore

auxiliary slide-bar, K; on the lower end of | depressed and space afforded for the eable to

which 1s a long beumg, k, to take the spindle
g of the sheave, and to the upper end of the

- slide is connected a lever, I, for moving it up

65

‘and down independently of the principal slide.

These parts hold the sheave up to the mova-

run clear of the ends of the dies when the
jaws are open and the cable is carried by the
sheave alone.

Having thus fully described my mventlon

‘der the center of the upper die between 1t and.
the bottom of the groove in the sheave is

lation to the movable gripping-surface that

cipal slide as well, so that in moving the up-
per jaw by means of its operating-lever the

The means of moving the sheave separately

and-a pin, ¢, projecting from the back of the

t*, on the back of the slide-bar B Figs.. 1'

glide - bar on the spindle - bearing of sheave

and the cable running through it requires
the spindle to be kept well lubricated. This.

their sockets by bolts, and are preferably

20
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‘This position of 8o

duning the ordinary operation of the grip—
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dies Ii Ii are separate blocks with mncave“
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what I claam and desire to secure by Letters |

ble jaw, and at such distance from the face of | Patent, is—
1. In a cable-gripping dewce the combinas

the die that when the J&W 18 raised the cable
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tion of a suitable frame, fixed gripping-sur-

faces B B, movable gripping-surface I, and

a cable-carrying sheave, G, located between

the fixed gripping-surfaces and mounted on a

5 slide, by which it is raised and lowered at the
same time with as well as independently of the

movable  gripping - surface, substantially as
herein described. | I

2. The combination, with a set of gripping

10 jaws or surfacesin a cable-gripping device, of
- which one surface is composed of two separate

Jaws, ora jaw divided transversely by a center

- Space, of the movable cable-carrying sheave
(x, located between said jaws or in sald space,
and connected to or with the mechanism that
operates the other jaw of the grip to follow
sald jawin its movements, and means connect-

IS5

ed with said sheave to move it independently

of said jaw as well, substantially as herein de-
scribed, for the purpose set forth.
o. In a cable-gripping device, the combina-
tionof atwo-part gripping-surface,stationary,
a gripping-surface movable toward and AWay
from this opposite stationary surface, a cable-
carrying sheave, G, located between the two
parts of the fixed gripping-surface, a slide or
carrier, K, for moving it up and down with
‘relation to the fixed gripping-surface, a slide
or carrler, B, having the movable jaw secured
to it, and by which the jaw is operated, and
‘connection of the sheave-carrier and the mov-

20
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able jaw-carrier in such manner that while -

the sheave can be locked to the movable jaw-
+carrier to preserve a certain position with re-
35 spect thereto and move with 1t, an independ-

ent movement of the sheave is also allowed,

for the purpose of raising and depressing it
~alone, substantially as herein described, for
the purpese set forth.
40 4. In a cable-gripping device, a frame com-
| posed of separable and removable parts A A
COD, the sliding carrier ¥, to hold a grip-
~ ping-surface, and the boxes or sockets B F
on the plates A A, to hold the gripping-jaws
E, substantially as hereinbefore described.
5. In a cable-gripping device, the combina-
tion of the toothed segment H, movable on a
fixed center,the similarly-formed segment H,
~ having an eccentric or cam-shaped portion, I,
50
slide B, a fixed bearing-surface, as C,.in line
with sald cam-shaped portion, and alever, J ,
connected with one of said segments, substan-
tially as hereinbefore described, to operate as
55 Set forth. - -

and movable on a center which is fixed to the |

mechanism of the principal slide is caused to

7, and stop s, substantially as hereinbefore de-

‘the segments H* H*, centered on the stud e,

..3

6. The combination, with the slide B, of the

toothed segments H H*, one of which is mount-

ed on a fixed center, and the other of which is
fixed. to the slide and has an eccentric or cam-
shaped extension, and the fixed bearing-sur- 6o

face, against which the eccentric portion of

sald segment is held in working contact, and

‘the lever J, as a means for rotating said seg-

ments,substantially as hereinbefore described.
7. Ina eable-gripping device, the combina- 6 5
tion of the principal slide B, to operate the

‘movable jaw, an auxiliary slide, K, carrying
a sheave, (+, and mechanism, connecting the

two slides together, by which the operating

o
move the two slides together and preserve the !
relative positions of the gripping-jaw and the
sheave, said mechanism being adapted also to
move the auxiliary slide independently, sub-
stantially as hereinbefore described. 75

8. The combination, with the auxiliary slide

K,carried by the principal slide B, of the lever -

L, with slotted end p, the stud ¢, foot %, spring

scribed. - |

9. The combination, with the fixed orip-
frame and movable bar or slide B, of the
toothed segments H H, mounted on the frame,

80:

to which the slide B is attached, the stationary
bearing-surfaces C on theframe, and the forked
lever J, substantially as hereinbefore de-
scribed, to operate as set forth. -

10. A cable-gripping device comprising the
following parts or elements: a fixed frame, a go
movable plate or slide carrying a gripping-jaw ~
on the lower end and connected at the upper

end to a lever or other equivalent operating

device, a two-part or divided stationary grip-
ping-surface mounted on the frame, and a ca-
ble-carrying sheave located in the space be-
tween the parts comprising its fixed gripping-
surface, and connected by suitable mechanism
with a lifting device above, to raise and de-
press the said sheave simultaneously with the
sald movable gripping-surface, as well as to
enable the said sheave to be raised and de-
pressed independently of the gripping-sur- -
face, substantially as hereinbefore described.

~ RENALDO SOLANO. [L.s.]

I00

Witnesses: -
EDWARD E. OSBORN,
JNO. L. TAGGARD.
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