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SPECIFICATION forming part of Letters Patent No. 653,441, dated July 10, 1900.
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(No model.)

To all whom it may concermn:

Beit known that I, JAMES CRAIG, Jr., a citi-
zen of the United Stafes of America, and a
residentof the city of New York, Stateof New
York, have invented certain new and useful
Improvements in Grip Mechanism for Cable-
Railways, of which the following is a specifi-
cation.

This invention relates to that class of grips
for cable-railways provided with ejectors by
which the cable is thrown out of or removed
from the jaws of the grip; and the improve-
ments herein consist in the combination re-
cited in the claims. |

Inthe accompanying drawings, illustrating
my improvement, Figure 11is a side elevation
of the grip. Fig. 2isanend view of the same.
Fig. 3 is a plan view looking down on the top
of the grip. Fig.4 isthe sameas Fig. 1
ing the grip-jaw and ejector raised. Fig. 5

fied construction of the ejectors; and Fig. 6

is a view of the lower end of one of the ejec--

tors in Kig. 5.
A is the lower fixed Jaw suspended by the
frame or plates C C from the grip-head F.

B isthe upper movable jaw, attached to and
operated by the central plate or shank D.

This shank is raised and lowered to Operate '
the jaw B and grip and ungrip the cable by:

the bell-crank G I, pivoted to the heading I,

the shorter arm H of which is connected toone

end of the link I, attached to the shank D.
To the longer arm G of the bell-crank is con-
nected meehamsm extending to the ends of
the car and operated by the gripman.

As will be understood from the drawings,

when the arm G of the bell-crank is moved

- by the gripman in the direction of the arrow

40

50

the short arm H is raised and by means of the
link I draws up the shank D and jaw B and
opens the grip, and when the arm G 1s moved
in the opposite direction the shank D and jaw
B are pushed down and the grip closed.

At each end of the grip are the cable-ejec-
tors K K, hung from the horizontal ejector-
barL. Thisejector-bar,whichextendsacross
the faceof the grip, is supported by the mov-
able shanks E E, arranged on each side of the
central ;]&W-Operatmﬂ' Shank D. The lower
endsof the ejectors,whichordinarily are below
the cable in the grip, are of such a shape that

1, show-.

when the ejectors are raised to a sufficient
height they push or throw out the cable from
between the jaws of the grip. The ejectors
may be operated by the gripman from the end
of the car, and also automatically as the car
moves alonﬂ* the track by devices plaeed in
the condmb at those points where it is desired
to remove the cable from the grip.

The mechanism for operating the ejectors
by the gripman from the car is as follows: To
the upper ends of the shanks K K are secured
one end of the links M M, the other ends of
which are connected to one arm of the bell-
cranks N N’. The other arms of these bell-
cranks are joined together by the rod O and
are connected to suitable mechanism oper-
ated by the gripman at the ends of the car.
As will be evident, by moving the bell-cranks
N N’ in one direction the shanks E E will be
drawn upward, thus lifting the ejector-bar L,
and with it the ejectors K K, in position to
throw out the cable from the grip-jaws. By
moving the bell-cranks in the other direc-

tion the shanks E E will be slid downw ard,
thus lowering the e;]ector -bar and ejectors in

the position shown in Fig. 1, with their low-
ered ends below the cable in the grip.

The ejectors are operated automatically by
means of the ejector-bar L, which 18 arranged

to strike or come in contact with 1nelmed
projections (turned trippers T) placed in the
conduit at the desired points.
seen from the drawings, the under side [ [

As will be

of the ejector-bar is inclined or slopes from
the center upward, and when this inclined
surface comes in confact with the inclined

surface of the trippers the effect is to lift the

bar, and with it the ejeectors, in position to
throw out thecable. The cableis thus auto-

matically ejected at the desired point as the

car moves along. - Before the cable can be
ejected it is evidentthatit mustbe ungripped,
and when thus automatically e;]ected it is
very desirable that the ungripping of the ca-
ble or the opening of the jaws of the grip be
also done automatically at the same opera-
tion with the movementof theejectors. This
ig accomplished as follows: Acrossthe upper
ends of the shanks E E and moving WlL]l the
latter is a plate P, having a slot p p’, the up-
per portion p of which is vertical and the
lower portion p’ projecting downward at an
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angle. The link I, connecting the short arm
H of the bell-crank and the shank D, is joint-
ed in the center, and at the joint is a roller 7,
which slides in this slot p p’ as the link.is
moved up and down by the bell-crank in
raising or lowering the grip-jaw or as the
plate P is raised and lowered with the shanks
E E. As will be understood from the draw-
ings, so long as the roller 7 continues in the
vertical portion p of the slot the link I re-
mains straight, as shown in Fig. 1; but when
the plate I’ is moved so that the roller is
made to slide in the portion p’ of the slotthe
roller ¢ is moved to one side and thelink thus
doubled up, as in IFig. 4, and thereby short-
ened. As the bell-crank G H remains sta-
tionary in this operation the effect of short-
ening the link is to draw up or raise the shank
D, and with it the grip-jaw, and open the arip.
The link I thus forms a toggle-joint in the
operation of opening and closing the grip-
Jaw by the plate. It therefore follows that
whenever the plate P is moved upward so as
to cause the roller on the link to slide in the
inclined slot p' the grip is opened, and as the
plate P is attached to the shanks E E, con-
nected to the ejector-bar I, it will be seen
that as the latter bar is lifted by the trippers
in the conduit the plate P will be raised and
the grip thereby opened. The operation of
the ejector mechanism in ejecting the eable
thus acts on the link of the Jaw-operating
mechanism and lifts the jaw, ungripping the
cable. The cable is therefore automatically
ungripped by the same operation that raises
the ejectors to throw out the cable, and the
arrangement of the parts is such that the
plate is raised so as to ungrip the cable be-
fore the lower ends of the ejectors come in
contact with the latter.

The length of the vertical part p of the slot
18 such that when the ejectors are down and
the plate P isin itslowest position, as in Iig.
1, the roller ean freely slide up and down in
the slot as the link is raised and lowered in
opening and closing the grip without affect-
ing the link, and, moreover, when the arip-
Jaw is opened or raised, and hence the roller
drawn by the bell-crank to the upper end of
this vertical part of the slot, the plate P can
move upward as the ejector mechanism is op-
erated without changing the position of the
link. The plate P has therefore no effect on
the jaw-operating mechanism in the ordinary
operation of opening and closing the orip by
the bell-crank or when the grip is opened
and the ejectors are operated to eject the ca-
ble. When, however, the jaw is down or
closed in the position shown in Fig. 1, with
the roller 7 at the bottom of the vertical part
ol the slot and the ejectors are then raised
either by the gripman by the bell-eranks N
N’ or automatically by the trippers in the
conduit, the plate P in moving upward forces
the roller 2 at the link-joint to slide in the in-
clined portion p’ of the slot, thus doubling

upthe link and raising the shank D and open- |

ing the grip. It will thus be seen that so
long as the roller on the link I is in the ver-
tical part of the slot the link remains straight
and the movements of the jaw and of the ejec-
tor are entirely separate from and have no
effect on each other and the jaw ean be raised

‘and lowered without affecting the ejector

mechanism, or when the jaw is raised the
ejector mechanism can be operated without
In any manner affecting or operating the link
or the jaw mechanism; hut as soon as the
roller is made to move in the inclined portion
p' of the slot the ejector mechanism and the
movable jaw are at once connected and the
operation of the former raises the jaw, as will
be seen, by a direet positive movement and
at the same time without in any manner dis-
connecting the movable jaw from the jaw
mechanism or affecting their relations to each
other. While the jaw is thus raised by the
ejector mechanism, the bell-crank G I can be
thrown back by the gripman and the link
straightened and the roller brought within
the vertical slot p, thus at once disconnect-
ing the jaw from the ejector mechanism and
bringing the former under the control of its
regular operating mechanism. In this im-
proved grip construction, therefore, the jaw

| and the jaw-actuating mechanism are never

disconnected or their relation to each other
in any way disturbed, and in the usual opera-
tion of the grip in opening and closing the
grip-jaws the jaw-operatineg mechanism is
not disturbed or acted upon by the ejector
mechanism. The only time or circumstance

‘when the ejectors or their mechanism act

upon or operate the jaw mechanism is when
the ejectors themselves raise or open the jaw

to ungrip the cable.

In the modified structure shown in IFig. 5
the ejectors I{ K, instead of being suspended
from the ejector-bar L, are hung from the
long arms of bell-cranks R R’, pivoted to
each end of the head F of the grip-frame.

On the short arms R’ of these bell-cranks are

rollers 7, which fit and slide in curved slots
() in the ends of the plate P, which in this
construction extends across the front of the
grip. The slots Q, as is scen in the draw-
ings, curve outward or away from the cen-
ter of the plate, and when the plate is
raised by the ejector-bar or by the bell-crank
N N’, as before described, the short arms of
the bell-cranks sliding in the slots are thus
moved outward in such manner as to raise
the long arms of the cranks and lift the ejec-
tors hung from the latter. The length and
curve of the slots are such that when the
plate is inits uppermost position the ejectors
will De raised sufficiently to throw out the
cable. As the plateis moved or slides down-
ward, the inner ends of the bell-cranks slid-
ing in the slots are swung inward, thus low-
ering the arms R of the cranks and pushing

down theejectors. The ejectorsin this modi-

fied construction are thus pushed down or
lowered after ejecting the cable by a positive
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inovement in place of merely dropping down, | movable jawand to mechanism operated from 6o

as in the construction shown in Figs. 1 to 5,
thereby avoiding the trouble that sometimes
occars of having the ejectors catch in their
descent and not come to their proper place
below the cable in time. Furthermore, in
this construction the ejectors are forcibly
held down, and if theirlower ends are formed
with downwardly-projectinghooksS,asshown
in Fig. 6, arranged to bear down upon and
against the side of the cable, the ejectors will
hold the cable in place in the grip and pre-
vent it being pulled out sidewise from be-
tween the grip-jaws as the cable-car goes
around a curve. The ejectors in this modified
construction can thus be made to perform the
office of cable-retainers and hold the cable
while in the grip from any side pull orstrain.

What I claim is—

1. In a grip mechanism having a shank at-
tached to the movable jaw, in combination,
a link, secured to the movable shank; jaw-
operating mechanism connected to the link,
whereby the shank and jaw are raised and
lowered; and ejector mechanism, adapted to
engage with and operate the jaw-operating
mechanism only when the jaw is closed and
raise the shank by means of the link, sub-
stantially as described.

2. In a grip mechanism, the combination
with a jaw-operating mechanismn having a
toggle-joint; of an ejector mechanism; and
means connecting the toggle-joint with the
ejector mechanism, whereby the latter en-
cages with the jaw-operating mechanism to
raise the jaw only when the jaw is closed,
substantially as described.

3. Ina grip for cable-railways, in combina-
tion, a movable jaw; mechanism for oper-
ating the same; cable-ejectors; an ejector
mechanism; and means connecting the ejec-
tor mechanism and the jaw mechanism,where-
by the ejector mechanism engages with and
operates the jaw mechanism only when the
jaw is closed, and moves independently of

the jaw mechanism when the jaw is open, .

substantially as described.

4. In a grip for cable-railways, in combina-
tion, 2 movable jaw; mechanism for operat-
ing the same a toggle-joint connecting the
jaw mechanism and the jaw; cable-ejectors;

an ejector mechanism; and means connected-

with the ejector mechanism whereby the lat-
ter engages with and operates the toggle-
joint when the jaw is closed, and moves inde-
pendently of the same when the Jaw ig open,
substantially as deseribed.

5. In a grip mechanism, in combination, &
movable jaw; a toggle-joint connected to the

the end of the car, whereby the jaw is raised
and lowered ; cable-ejectors; ejector mechan-
ism arranged to operate the latter; and a slot-
ted plate connected with the ejector mechan-
ism and with the toggle-joint, whereby the
plate engages with and operates the latter
when the jaw is closed to open the grip and
moves independently of the same when the
jaw is open, substantially as described.

6. In a grip mechanism, in combination, &
movable jaw; a toggle-joint I connected to
the movable jaw and to mechanism operated
from the end of the car, whereby the jaw is
raised and lowered; cable-ejectors; ejector
mechanism arranged to operate the latter;
and a plate P connected to the ejector mech-
anism and having the slots p p’ adapted to
engage the joint of the toggle I, substantially
as described.

7. In a grip for cable-railways, in combina-
tion, cable-ejectors provided with means for
holding the cable in the grip; and ejector
mechanism, adapted to raise the ejectors to
eject the cable, and to exert a vertical down-
ward pressure through the ejectors on the ca-
ble, whereby the cable is confined in the grip,
substantially as described.

8. In a grip for cable-railways, in combina-
tion with the jaw-operating mechanism; an
ejector mechanism, whereby the ejectors are
elevated to throw out the cable from the grip
and are held down on the cable when the lat-
ter is in the grip; and means connecting the
ejector mechanism and the jaw-operating
mechanism whereby the ejector mechanism
engages with and operates the grip-operating
mechanism when the jaw is closed to open
the grip and moves independently of the lat-
ter, when the jaw is open, substantially as de-
scribed. | |

9. In a grip mechanism, in combination, &
movable jaw; a toggle-joint I connected to
the movable jaw and to mechanism operated
from the end of the car, whereby the jaw is
raised and lowered; cable-ejectors provided
with downwardly-projecting hooks S; a plate
P adapted to engage with and elevate and

| push down the ejectors, and having the slots

» p' arranged to engage with the joint of the
togele I; and mechanism whereby the plate
is raised by devices in the conduit; and other
mechanism whereby the plate is raised and
lowered from the car, substantially as de-

scribed.
| JAMES CRAIG, JR.
Witnesses: -
HENRY H. DREYER,
FRED S. KEMPER.
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