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UNITED STATES

A

PATENT OFFICE.

JOHN H. ROBERTSON,

OF NEW YORK, N. Y.

CABLE-RAILWAY GRIP.

SPECIFICATION forming part of Letters Patent No. 877,499, dated February 7,1888,

Application filed April 20, 1887, Serial No. 235 462.

(No model.)

To all. whom ¢ may concerrs

Be 1t known that I, JoaN H. ROBERTSON,
of the city and county of New York, in the
State of New York, have invented a new 'and
usefal Improvemenbm Cable-Railway Cars, of
which the following is a specification.

My Invention relates more particularly to
the construction of the grip mechanism which
18 provided upon cable-railway cars.

My invention is applicable to cable-grips
which comprise a fixed jaw secured upon a

- grip-frame depending from the car and a mov-
.. able jaw carried by a head which slides upon

15

sald frame and is raised and-lowered to grip
and release the cable. Commonly these grips
are made double, or with jaws upon opposite
sides, so as to engage either desired one of two

| cables.

20

25

In the operation of grips of this character

the movable jaw- is raised or lowered slightly |

to apply 1t to the cable with gripping force
and to release it therefrom very frequently in
a trip, and whenever ‘it is desired to stop the
car to take on or let off a passenger, and such
movable jaw has its maximum length of move-
ment given to it only oceasionally——as, for ex-

ample, when it is desired to pick upa cableat

the terminus of the line or elsewhere. A com-

. mon means of operating the movable jaw con-

30

sists of a lever upon the car-platform con-
nected by suitable mechanism with the sliding
frame to which the movable Jaw 18 attached

~and In order to Seeure the maximum move

35

40

50

ment of the sliding jaw a. comparatively wide

range of movement of the operating-lever is
necessary. A long lever is necessary in order
to obtain a sufficient leverage to apply the
movable jaw with a strong gripping action to
the cable. and such long lever, if it were nec-
essary to operate it through a range of move-
ment sufficient to perform the entlre move-
ment of the movable jaw, would require more

‘space than there 1s upon the platform of an

ordinary carfor its manipulation. |

An important object of my invention is to
provide for the employment of a long lever
having comparatively great leverage for ap-
plying the movable jaw with gripping force to
the cable, and at the same time to reduce the
range of movement necessary for such lever.
To thls end I combme with the fixed and mov-

iy

[ able jaws 0f+ the cable-grip a lever and con-

by the lever and movable jaw may be moved

—

lock, whereby it engages with a frame or hous-

' as a falerum when the normal falerum- -Sup-
port of the lever is moved to perform the maxi-
I mum portion of the movementiof thegripping-
Jaw. The movable fulerum-support for the
grip-lever may advantageously consist of a

| slots receiving the fulerum of the grip-lever,
and the fulerum-pin of the grip-lever may

housing wherein the levers are arranged.
When the grip is operated from either end of

the car, it 1s usual to disconnect the grip-con-
nections from the lever at the opposite end of

operates directly

dlsconnectmg the lever from the movable jaw.

~carries the movable jaw.

struetion and combination of parts whereby

position widthwise of the car by devices which
The invention further consists in a novel

combination of parts whereby wear in the

lower movable jaw of the grip is compensated

for or taken up antomatically.

by which either cable,when it is desired to no:

range of the gripping-jaws.
- In the accompanymg drawm s, Flgme 1

by the fuleram-support to bring the jaw into
gripping relation with the cable before the
Jaw'Is operated to grip the cable by said lever. -
The grip-lever may have a ratchet-and-pawl -~ =
60
ing in which it is mounted and the pawlaets -

The 1nvention also consists in a nov el con-

the statlonary grip-frame is held in central

9Cc .
permit it to yield or move ]aterally in round .
1.1ng curves. |

The 1invention also consists in a novel com-
bination of parts connected with the grip and

second lever, which is forked to embrace the
orip-lever a,n:l constructed with cam-shaped

The invention also consists in novel details
of construction and combination of. parts
| through which power is transmitted from the
.grip- -leverto the rising and fallmg frame which

nections for 0pe1&blng the movable jaw and a N o
movable fulecrum-support-for the lever,where- .

| 7.43 .
slide within a horizontal slot in the frame or . - —

75 o
the car, and this may be accomplished by = .

consbructmg the rod through which the lever
with a fork receiving the -
end of the lever and having a spring- actuated

joint-pin, whereby provision is afforded for 8c

longer use 1t, may be thrown laterally out of Ioo |
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represents a longitudinal section of such por- | from this head and connected at their lower
tions of a car and its grip as are necessary to | ends by a cross piece or brace, D% To the
illustrate my invention. Fig. 2 is a plan of | platesor thin uprights D’isfixed ajaw-holder, 7¢
the two axles and the frame supportedin fixed | d, in which is removably secured a fixed jaw

5 relation to them and to which the grip mech- | or die, ', and opposite to this fixed jaw or die,
anism and the brake mechanism are secared. | but below it, is 2 movable jaw or die, d’, se-
Fig. 8 is an elevation, upon a larger scalethan | cured in position within the jaw-holder D~
Fig. 1, of one grip-lever and its movable sup- | This jaw-holder D”is mortised, so as to slide 75

~ port, illustrating such parts in the position | upon the upright plates D/, and is itself se-

1o which they occupy when the movable jaw isin | cured to a central plate, D%, which is termed a
an inoperative position or is farthest removed | ‘‘lifting-plate,”” and which has at the upper
from the fixed jaw. Fig.4 isa similarview of | end a cross-head, D°, fitted to slide upon suit-
the parts shown in Fig. 3, but ‘illustrating | able guides, @, formed upon the fixed frame 8o
them in the position which they occupy when | D D’. I have hererepresented the fixed plates

)5 the movable fulerum-support of the grip-lever | D'as having fixed jaw-holders d secured upon
has been shifted to bring the movable jaw of | their opposite sides, and the lifting-plate D*
the grip into gripping relation to its cable. | as having its sliding head D? provided with
Fig. 5 is a horizontal section upon about the | movable jaws on 1ts opposite sides, so that the 85
plane of the dotted line x z, Fig. 4. Fig. 6 is | grip is adapted for receiving and to operate

20 a plan of a portion of the rod through which | in connection with either one of two parallel
the grip-lever transmifs its motion, and illus- | cables. -
trating the construction whereby provision is It will be understood that the several plates
afforded for disconnecting such rod from the | D’ D* travel in a narrow slot through which go
orip-lever. Fig. 7 is a sectional elevation, | the cable-tunnel beneath the street communi-

25 upon a larger scale than Fig. 1, of the grip | cates with the surface, each slot being, for ex-
mechanism, also showing a portion of its sup- | ample, only about three-quarters of an inch 1n
porting-frame. Fig. 8 is a plan of the parts | width. It will thercfore be necessary inround-
shown in Fig. 7. Fig. 9 is a vertical section | ing curves that the entire grip niechanism gs
upon about the plane of the dotted line y y, | shall be free to move transversely to thelength

20 Fig. 7; and Figs. 10 and 11 are views of the | of the car. In some constructions such lateral
orip-jaws and appurtenancessimilar to Fig. 9, | movement is provided {for by pivoting the
but upon a larger scale, and showing the | fixed frame of the grip at 1ts upper end; but
throw-off devices which are employed. In | in a preferable construction the frame of the roo
Tig.10 these throw-off devices are represented | grip is so supported at its upper end that 1t

35 in their inoperative position, and in Fig. 11 | may move bodily in a lateral direction, and
they are represented in the position which | so that, notwithstanding its lateral movement,
they occupy when 1n action. the plates D" D* will always maintain thelr

Similar letters of reference designate corre- | vertical position. In this example of my 1n- 105
sponding partsin all the figures. vention the ends of the frame-head D are sup-

10 A designates the axles of the car, on which | ported by and are fitted to slide laterally be-
are the supporting-wheels A’, and B desig- | tween cross pieces or bearers d', which may
nates the main frame or platform of the car, | be rectangular, as shown best in Fig. 7, and
which may be supported from the axles by | whicb extend across between ears or lugs ¢, 1ro
any suitable system of springs. | with which the cross-pieces C* of the fixed

15 I have not shown thesprings or axle-boxes, | frame supported by the axles are provided.
as their construction will be well understood The ears or lugs ¢ are at such distanceapart
by mechanics familiar with the subject, and | as to permit thelateral movementof theframe-
my invention in no way relates to them. head D between them, and 1n the ears or lugs 115

From the axles is supported a frame which | are mounted buffers ¢, which slide in suitable

zo is maintained in fixed relation to them, and | sockets, ¢’, provided for them, and to which
from which the grip and also the brake mech- | are applied springs ¢’. These bufters ¢’ nor-
anism is supported. Ashere represented,this | mally hold the frame-head D 1n central posi-
frame consists of I-beams C, which are paral- | tion widthwise of the ear, and yet they will 120
lel with each other, as best shown in Fig. 2, | yield to permit the frame to move laterally

55 and which are secured at the end in castings | from such position, and will return it to such
(Y, constructed with boxes to fit the axles A, | central position after lateral movement. The
and this fixed frame also comprises cross por- | bearers or pins d* are removably fitted 1n the

~tions or castings C? which are best shown in | lugs or ears, so that they may, one or both of 123
Figs. 1,2, and 7. These cross pieces or cast- | them, be removed when the grip-frame 1s to

6o ings C*serve to maintain the beams Cat proper | be detached from the frame O (7, and such
distances apart, and also serve to directly | pins or bearers are held against accidental dis-
support the grip-frame, as I shall now pro- ; placement by cross-pins ¢', asshownin Iig. 2,
ceed to describe. | or by other suitable means. The frame-head 130

What I term the ¢“fixed?’ frame of the grip | D of the fixed grip-frameis forked or yoked at

65 comprises a head-piece, D, (best shown in | the center, as best shown in Figs. 8and 9, and

Figs. 7 and 8,) and two plates or thin up- | through this fork or yoke extends a pin or

rights, I, rigidly secured to and depending ! bolt, e. Withinthe yoke of the frame-head D,




~and-upon the bolt or P
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in e, is fulcrumed a le-
ver H, which has a shorter arm, e, connected

~bya rod or link, €%, with the cross -head D° of

1O

the grip.

E' designates other levers which - are ful-
crumed upon a pin or pivot, ¢, and which ex-
tend on opposite sides thereof. These levers
B’ straddle the frame-head D, and their lower
ends are separated conmdmably as shown
best in Fig. 9, while their upper ends are de-

- flected mward 80 as tolie close to and on op-

L3
20

25

1n Figs. 2 and 8, so as tostraddle the grip.
draft upon e_ither of the rods F F’ will tend to,

posite sides of the lever E. The pin or bolt e
may be considered as a rock-shaft, upon which
the levers K are secured, and the lever E, with

1ts short arm ¢/, may be considered as arms |

pFOJECtIHﬂ‘ from this rock - shaft. A pin or
bolt, ¢, connects the upper ends of the levers

EBE teﬂ*ether and with these ends and by this

common pin & forked grip-operating rod, F,
1S connected. With theoppositeorlower euds
of the levers E' is connected a rod, ¥, which

1s forked for a considerable dlstance, asshown
A

lift the arm ¢/, and through the rod or link &
will raise the 11ft1ng -plate D*and the movable

- jaw-holder D’

30

39

_jaws of the grip wear by use the lifting-

It 1s obvious that as the movable and fixed
plate
D* and the movable jaw-holder D?® must be
raised a greater distance to bring the movable
jaw into gripping action upon the cable. To

compensate for such wear, I provide in the

mechanism through which the lifting-frame of

‘the grip is operated an automatic take up de- .

vice, which 1s best shown in Flgs 7 and 9.

The rod or link ¢’, which enters the cross-head

40

45

50

D?, is fitted upon a pin or short shaft, €', hav-

1ng an eccentric portion, ¢°, which is receive’d

in the eye of the rod, and upon this pin or
short shaft is a ra,t(,het wheel, ¢, with Wthh

‘engages a stop-pawl, €.

Upon the frame head D of the oTip I _have
represented a pawl, €8, which, by a toe, ¢’, upon
its upper end enga-ging a projection,'em, upon

the frame-head D, 1s held in about the position

represented 1n Fig. 7. When wear upon the
jaws of the grip has taken place to such an ex-
tent that in the lifting movement of the cross-
head D° the teeth of the ratchet-wheel € are
brought into engagement with the pawl €%, it is

- obvious that the pawl will, when the grip isre-

6C

6c

leased and permitted to descend, turnthe wheel
¢’ the space of a tooth, and by such turning
movement the eccentric portion ¢’of the pinor
short shaft ¢* will be rotated within the eye of
the rod ¢°, and will have the effect of lowering
the pivotal center of said rod in the cross-
head, thus compensating automatically for the
wear to which the dies or jaws are subjected.
As best shown in Fig. 1, the rods F F/,
through which the grip is-operated from op-
posite ends of the car, are connected with
the lower ends of grip-levers F* and the de-
scription of one lever and appurtenances-ap-
plies clearly to both. The lever F* is sup-
ported in a frame or housmg, F’, and has a

i

pawl, f”, which engage.s'

after ithasbeen moved to apply thegrip.
pawl may be lifted to unlock the lever by
means of a hand-piece or spoon, I, applled
to the upper end of the lever.

The lifting-frame of the grip, Whlch carrles

‘the movable jaw, has to be raised and lowered
| to a slight extent very frequently from time to '_ |

time as the car is to be stopped or started;

but it is necessary only occasionally to move -
and raise the movable jaw thmughout its

whole range of movement.

It is of course necessary to provide a grip-

lever F? of considerable length, in order to

obtain sufficient power to apply the movable :
jaw with such pressure to the cable as to pre- §5 -
vent its slipping, and upon the platform of the

S @ series tof_"-ratéhet'-ﬂ_' B
teeth, 7~ in the top of the frame and consti-
tutes a locking device for holding the lever:

This

70

75

580'

car there is noroom for the operation of such
long lever through a sufficient range to per-
form the maximum lifting and lowering move-

ment of the movable jaw.

first operated to raise the movable jaw into

gripping relation to the cable, and then by a-

) In order that this 90
excessive motion of the long grip-lever shall
not be necessary, I provide a movable fulerum-

support for the gup -lever 1%, which may be - |

comparatively slight movement of the lever -

F* the jaw may be applied with gripping force
to the cable.

understood from Figs. 3, 4, and 5. |
represented, the movable fulerum-support con-

sists of a ]ever F* which is fulcrumed at f* '

in the frame or housmg F°, and which has its-
portion below the fulcrum f * forked, so asto
The forked por-
tion of the lever F*is constructed with cam-

embrace the grip-lever F-

shaped or eccentric slots f°, which receive

through them the fulerum-pin fof the grip--
fisfreeto
slide homzontal]y in slots [, formed m the_,

lever F" and such fulerom or pin

frame or housing F.

The cam-shaped slots f° of the lever F‘* have -

at the lower end concave depressions or seats
S’y which are of such size that the fulerum f
| of the grip-lever may work in them, and it will

95

110

_ The construction -of this fal- o
crum-support for the grip-lever F* will be best . - -

"As here 100 -

be obvious that when the lever F* is sw ung

upon its fulerum f* the ecam-shaped or eccen- o
tric slots 7° Wﬂi, by their action upon the ful- -

crum f of the grip-lever I, move that fulerum -

laterally or horizontally in the slots % and

when the lever F* is moved to the position

shown in Fig. 4 the seats or depressions f7.
the same horizontal plane -
with the slots /°, and the fulcrum f, by drop-
ping back into these seats or depressions, will -

are brought into

hold the lever F* in the position to which it is

120

12

moved WIthout any additional lockmn' de-

vices.

lower end of the grip-lever F? constitutes the

The rod F or F’ bemg connected with the C |
130

resistance to be overcome when the lever F*

| 18 moved from the position shown in Fig. 3 to
the position shown in Fig. 4, and the lever F*
| serves to move the lever F* 'and to raise fhe .
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movable jaw of the grip into gripping relation
to-the cable, the pawl /* meanwhile serving as
a fulerum upon which the lever F? is moved.
After the movable jaw has thus been raised

¢ into gripping relation to the cable,the jaw may

be applied with gripping force to the cable by

the operation of the lever F? and inasmuch as

but a comparatively sligcht movement of the

jaw is necessary to grip the cable the move-
10 ment of the grip-lever F* will not be excessive.
‘When the grip is controlled by the lever K"
at one end of the car, it is necessary to discon-
nect the rod F or F’ from the other lever I™.
To provide for this, I may make the rod with
a fork, o, as shown in Iig. 6, and fit the pin o’
to slide by a hand-lever, ¢* fulecrumed at 0",
and having a spring, o, applied to it.

The rods F F may have in them turn-
buckles, as shown at f* in Fig. 1, in order to
properly adjust their length.

I will now describe the brakes and brake-
applying mechanism, which will be best un-
derstood from Figs. 1 and 2.
A are secured brake-drums A*, which are 1n-
25 dependent of the supporting-wheels A’, and,
as here represented, have circumferentially-
grooved faces. 'T'wo brake-drums are pro-
vided on each axle, one upon each side of the
central line of the car, and brake-shoes H are
arranged in operative relation to these drums.

15

20

or rods h, pivoted upon brackets or posts
- &/, rising from ecross pieces or bars H’, se-

cured upon the beams C of the frame, which

i1s supported by the axles. Upon each of the
“beams C, as best shown in Fig. 2, is secured a
bracket, C°, to which is pivoted a lever, H
as shown. The lever H* is pivoted at 2* and
has short arms 2°, extending in opposite direc-
tions, and which are connected by rods A
with the brake-shoes H. In these rods are
turn-buckles 72°, for adjusting them to proper
length, and from the long arm of the lever
H? extends a rod, 2°, for operating such lever
to apply or remove the brakes. The rods
h° extend from the levers H? which are on
opposite sides of the car, toward opposite
ends thereof, and are connected with brake-
applying levers H’ at oppositeends of the car.
Each brake-applying lever may be fulerumed
at &' in the frame or housing F® which sup-

33

10

45

80

ports the grip and fulerum levers I* E*, |

When the car is moving in one direction, the
driver operates the brake-lever II° at the end
of the car at which he may be, and thus ap-
plies the brake-shoes H to the brake-drums
A’ which are on both axles at one side of the
car, and when he 1s at the other end of the
car, and the car is moving in a reverse direc-
tion, he applies to the brake-drums A* on both
axles the brake-shoes H, which are on the op-
posite side of the car. |
I do not here claim the mechanism shown
for operating the brakes, asit1s made thesub-
65 ject of my application for Letters Patent Se-
rial No. 256,622, filed December 1, 1867,
When 1t is desired to transfer the grip from

Upon the axles

The brake-shoes may be held in piace by links

one cable to another, the cable before in use 1s
thrown off laterally, and I will now desecribe,
with particular reference to Figs. 9, 10, and 7o
11, the mechanism wbhich I employ for accom-
plishing this resnlt. Upon the lower sliding
head, D? of the vertically-movable frame of
the grip which carries the jaw d° are cable-
supporting sheaves/’, and just inward of these 75
sheaves, and lying close to the upright plates
D’ of the fixed grip-frame, are throw-off levers
I, which are best shown in Figs. 10 and 11.
These levers I are arranged in pairs, and one
at each end of each of the movable jaws d* on
opposite sides of the grip. They are arranged
in notches, formed in thesliding head or jaw-
holder D? and are falerumed at ¢ beyond the
concaved upper surface of the movable jaw d°.
Operating rods or connections 1" are pivoted
one to each of the throw-off levers I at the
points % and are so shaped as to conform
nearly to the contour of the throw-off levers
fitting in thé notches ¢ in the jaw-holder 1.
When the operating rods or connections I" are
raised, the throw-off levers I are not lifted
bodily, because the pivots¢,on which they are
fulerumed, retain their fixed position on the
sliding head D’; but by the lifting of the con-
nections I’ the levers I are swung outward di- 93
rectly on their pivots, and thus they throw off
the cables without having to lift the weight of
the cables, which are meantime supported
apon the lower jaws. Iach pair of the rods
or conneections 1’ is connected by a cross-pin,
¢, with a vertically-movable rod or bar, J, ly-
ing in the same plane with the plates D" I,
but close to the edge of thelatter. Theserods
J, one in advance of and one behind the grip,
are fitted to suitable guides, j, in the fixed
jaw-holder d, as clearly shown in Fig. 7, and
the rods or bars J are connected at their up-
per ends with the laterally-extending arms

S0

90

105

1 4 of three-armed levers J'. These levers are

fulerumed at 7 in the fixed frame of the grip,
and through arms which extend upward and
downward from their fulerums are connected
with each other by cross-connections j°, as
shown in Fig. 7, the upper end of the lever J’
on one side of the grip being by the rod or
connection 5° joined to the lower end of the le-
ver J’ on the opposite side of the grip. Con-
sequently it will be seen that motion trans-
mitted to either of the levers J’ will, through
the cross-connections 7%, be imparted to the op-
posite lever. When the cableis to be thrown
off, the rods J are lifted, and through the lower
pairs of rods or connections I” thereof the le-
vers I are swung upon their pivots ¢’ in a plane
transverse to the line of movement of the ca-
ble, and as represented in Fig. 11. Suchmove-
ment of the throw-off levers I will throw either
cable out of range of the grip. Any suitable
connections may be employed for operating
the rods J from the ends of the car. The means
here shown in Fig. 1 at each end of the car
consists of a bell-crank lever, J*, fulcrumed at
4* and having connected with one arm a push-
pin, #°, which extends through the car-plat-
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~form. The other arm of this bell-crank lever | 6. The combinatidn, with the head D of the '

1s connected by a rod, j° with the upper arm

of one of the three-armed levers J/, and when

~ pressure 1s exerted upon the push-pin §° the
5 laterally-extending arms j of the levers J’ will
~be lifted, and through the rods J and T’ will
produce the operation of the throw-off levers
I and throw off the cable. - |
In the foregoing description I have referred
to the frame D I 4 as the fixed frame of the
grip to distinguish it from thevertically-mov-
able or lifting frame D® D* D% and notwith-
standing the fact that such ¢‘fixed?’’ frame, as

IO

I term it, is free to move to a limited degree-

laterally as the car may round curves.

To enable the lower grip-jaws-to be raised
without interfering with the throw-off devices
carried by the movable jaw-holder, I slot the
rods J, as shown at p in Fig. 7.

What I claim as my invention, and desire
to secure by Letters Patent, is— ' |

1. The combination, with the fixed and mov-
able jaws of a cable-grip, of a lever and con-
nections for operating the movable jaw, and
a movable fulerum -support for the lever,
whereby the lever and movable jaw may be
- moved by the fulerum-support to bring the
sald jaw into gripping relation to the cable
before the jaw is applied by the operation of
sald lever to grip the cable, substantially as
herein described. |

2. The combination, with the fixed and mov-
able jaws of a cable-grip, of a lever and con-
nections for operating the movable jaw, a mov-
able fulerum-support for said lever, and a
ratchet-and-pawl lock for said lever, whereby
the lever will be held to prevent its swinging
~on its fulecrum when the fulerum-support is
moved, substantially as herein described.

o. The combination, with the fixed and mov-
able jaws of a cable-grip, of a grip-lever and

~ connections for operating the movable jaw,
and a second lever having a cam-shaped slot
receiving the fulerum of the grip-lever and
which by its movement serves to shift the
grip-leverand movethe grip-jawinto gripping
relation to the cable, substantially as herein

described. _ S

4. The combination, with the fixed and mov-
able jaws of a eable-grip, of a grip-lever and
connections for operating the movable jaw,
the frame F°, having slots f°, in which the ful-
crum f of said lever may slide, the lever F*,
having cam-shaped slots /%, also receiving the
55 Brip-lever fulcrnm, and a lock whereby the

grip-lever may be fixed in the frame at a point
~ above its fulerum, substantially as herein de-
scribed. | : |

5. The combination, with a movable grip-
6o jaw and its operating-lever, of the rod F or

B, through which said jaw is moved by the
lever, the said rod being forked at o, and hav-

- 1ng the spring-actuated joint-pin o', whereby
- provision is afforded for disconnecting the
65 lever from the movable jaw, substantially as
~* herein described. -
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jaws, substantially as herein described.

‘nections from opposite ends of the car to said

. Witnesses:

grip-frame and the movable grip-jaw,of thele-
ver K, pivoted insaid frame-head and havingan
arm, ¢, connected by a rod, €, for movingsaid 7o
jaw, the levers E/, straddling the frame-head
and connected at one end with thelever E, the
rods F' B, extending, respectively, from the
common joint of the levers E E" and from the
opposite ends of the levers K, and grip-levers 75
at opposite ends of the ear, and with which -

 the rods FF ¥ are connected, substantially as

herein described. T
7. The combination, with the axles of a car
and a frame supportedin fixed relation thereto 8o

and provided with the removable horizontal =
guides d@*, of a grip-frame depending fromand

‘movable laterally between said guides,and the . -

buffers ¢; for holdng said grip-frame in cen-, '

“tral position, substantially as herein deseribed. 85

8. The combination,with a main grip-frame
carrying a fixed jaw, of a movable jaw and
the lifting-plate and cross-head through which
it is operated, and a rod or link connected with -~
the cross-head and having an automatic take- go
up device for compensating for wear in the

9. The combination, with the movable jaw
of a cable-grip and the lifting-plate and cross- -

head for operating said jaw, of a link or rod g5

for operating the cross-head, an eccentric-pin
whereby said link or rodisconnected with the

cross-head, and which carries a ratchet-wheel,

and a pawl upon the grip-frame, which serves,
when the cross-head is raised sufficiently, to 1oo
engage the ratchet, substantially as herein de-
scribed. | S
10, The combination, with the fixed and
movable jaws of a cable-grip and a head, 1)°,
carrying the lower jaw, of a throw-off lever
pivoted in said head to swing in a vertical :
plane transverse to the line of cable, and the
lifting-connection attached to the said throw- -
off lever at a point 1nward of the pivot con-
necting it with the head, and by which thesaid r1o
lever may be swung upon its pivot, said pivot
remalning in fixed position on the head, sub- -
stantially as herein described. S
11. The combination, in a double cable-
grip, of a head carrying the lower jaw, the
throw-off levers I, movable in said head, and
the rods I’y whereby said throw-off levers are
operated, substantially as herein described.
12. The combination, in a cable-grip, of a
head carrying the lower jaw, throw-off levers
pivoted in said head at opposite ends of the
jaw to swing in vertical planes transverse to

the line of cable, the three-armed levers J’, . .

having cross-connections j°, and connected by
rods J I' with the throw-off levers, and con-
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three-armed levers, substantially as herein de-

scribed.. , : S
o JOHN H. ROBERTSON.

- FREDK. HAYNES, =
HENRY J. MCBRIDE.
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