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UNITED STATES

PATENT OFFICE.

ANDREW BRYSON, JR., OF NEW YORK, AND JOUN H. PENDLETON AND
ALFRED R. BENN, OF BROOKLYN, ASSIGNORS TO THE RAPID TRANSIT
CABLE COMPANY, OF NEW YORK, N. Y. ‘

GRIP MECHANISM FOR DUPLEX CABLES.

SPECIFICATION forming part of Letters Patent No. 475,846, dated May 31, 1862,
Application filed May 11, 1891, Serial No, 392,395, (No model.)

To all whom it may concern:

Be it known that we, ANDREW BRYSON, Jr.,
of the city, county,and State of New York, and
JOHN H. PENDLETON and ALFRED R. BENYN,
of Brooklyn, county of Kings, State of New
York, citizens of the United States, have in-
vented new and useful Improvements in Grip
Mechanism for Duplex Cables, of which the
following is a specification.

The object of our invention is to provide
in a duplicate-cable system a grip capable of
operation from the car-platform to drop and
pick up at the will of the gripman either of
the cables; to automatically release the grip
from the main eable either in case of derail-
ment or at any fixed point on the line, such
as at the ends of the cable sections or cross-

ings; to enable the grip to be lifted into the-

car, so as to facilitate the transfer froi track
to track of the cars and grip without the ne-
cessity of trenches or conduits for the same;

to maintain the grip centrally in the tunnel,

and to so reduce the size of the grip by the
simplification and adjustment of its parts,
while retaining the maximum strength and
efficieney, as to admit of a corresponding re-
duction in the size and consequent expense
of the construction of the tunnel and its ap-
purtenances; and our object is, more particn-
larly, to provide a grip eapable of grasping
either cable without the use of the device de-
seribed in Letters Patent No. 440,001, granted
to Bryson, Pendleton, and Moss November
4, 1890, in which independent meechanism is
used for presenting the particular cable to be
grasped to the grip.

Our invention relates to a grip mechanism
having a lower fixed and an upper movable
gripping-block; and it consists in a grip hav-
ing projecting shoulders to maintain it in a
central position in respect to the trench or
tunnel, having a movable upper jaw or grip-
ping-block, with a single die swuang trans-
versely through a downward arc by mechan-
ism actuated by the gripman to engage with
either cable, and a lower fixed jaw or grip-
block having two parallel sets of dies to en-
gage with their respective cables and rocked
transversely through an upward are into po-
sition beneath the cable to be seized by the
lateral swing of the upper jaw.

It consists, further, in the mechanism by
which the position of the upper jaw in respect
both to the cable to be gripped and to the
lower jaw is permanently locked; in the sus-
pension of the entire grip mechanism on
springs and the mechanism actuated. from
the ear-platform, by which it can be entirely
raised or depressed; in an automatic trip se-
cured to.the grip below the slot of thetrench,
by which the grip can be released; in provid-
ing the upper jaw of the grip with shoulders
or ledges on both sides of the gripping-die,
whereby it can engage with an elevating or
depressing rail located at fixed points on the
line to raise or lower the grip, as may be de-
sired, and in various other details hereinafter
more fully set forth.

- In the aceompanying drawings, which illus-

trate our invention, Figure 1 is a side ele-
vation of the grip mechanism, showing the
grip partly closed. Fig. 2 is an end view of
the grip-jaws, showing the pendulum-ejector.
Kigs. 3,4, and 5 are cross-sections of the grip-
jaws on the lines 3 3, 4 4, and 5 5 of Fig. 1.
Fig. 6 is-a plan view, partly in relief, on the
line 6 6 of Fig.1. Fig.7 is a plan view of the
lower jaw on the line 7 7 of Fig. 1. Fig. 8 is
an enlarged side eievation of the grip sup-
porting and actuating mechanism on the side
opposite to that given in Fig. 1 and showing
the position of the mechanism when the grip
is entirely open, and Fig. 9 is a plan view of
part of the grip supporting and actuating
mechanism. Fig. 10 is a side elevation, and
Fig. 11 is a plan view, showing all the con-
nections of the grip supporting and actuat-
ing mechanism.

In all of the figures the relative position of
the pressure and reversing standards, as here-
inafter deseribed, is that assumed by them
when the grip-jaw is swung to that side of
the grip illustrated in Figs. 2 to 5.

We will now proceed to describe that por-
tion of the grip mechanism which ‘is located
below the slot in the trench shown in Figs. 1
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A A are the vertical tension-standards,

whieh, after passing through the slot between
the vertieal slot-rails Z Z are widened trans-
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versely into the end plates A’ A’, of the shape
best shown in Figs.2 to5. A bolt A%connects
together the lower ends of the end plates A’
A’ and also carries the lower gripping-jaw
A% mounted loosely thereon and capable of
being rocked transversely on the bolt A3 to
either side of the trench by means of the
mechanism to be hereinafter deseribed. The
lower jaw A? is Y-shaped, which allows it to
passdown between the cables, spreading them
out, and has secured to its shanks or edges
by suitable and well-known means two double
reversible and interchangeable gripping-dies
X’ X2 The lower jaw A? together with the
end plates A’ and the tension-standards A
form the fixed part of the grip against which
the eable is gripped by the vertical down-
ward motion imparted to the upper jaw and
maintain a constant level in the trench ex-
cept when the entire grip mechanism is raised
or depressed by the deflecting-rail within the
trench or by the gripman upon the car-plat-
form, as hereinafter described.

From the shaft B3/, which plays vertically
in slots or recesses ¢ in the end plates A’, is
suspended the upper jaw B? by means of two
gets of links D D and E E. The bell-crank
links D D are pivoted at one end to the up-
per jaw B3? by bolts b’ o', and at the other to
the shaft B’ between the forked ends ¢ ¢ of
the reversing standard C, and by a third pivot
¢’ to the ears ¢® on the forked ends ¢ ¢ of the
reversing standard C. The ends ¢ ¢ of the
reversing standard C are slotted where they
are secured to the shaft B/, so as to admit of
a certain predetermined vertical play to the
standard, which raising or lowering of the re-
versing standard C the length of itsslotin re-
spect to the fixed position of the pressure-
standard B serves to swing the upper jaw
transversely from one side of the grip to the
other. In Fig. 3 the upper jaw B®is shown
in position gripping one of the cables by means
of the pressure applied through the pressure-
standard B. To hold the jaw on this side in
position over this cable the reversing stand-
ard C is elevated in respect to the fixed posi-
tion of the pressure-standard B, with the bot-
tom of the slot in its forked ends ¢ ¢ bearing
against the shaft B’ and the bell-cranks D in
their highest position. The upper jaw B2 is
now swung to the other side of the grip by
first raising the pressure-standard 1B, which
lifts the upper jaw I3? and releases the eable,
and then standard C, which carries down
that part of the bell-crank levers D pivoted
to the ears ¢? swings them on the shaft 13,
and carries the suspended jaw B2 over to the
other side of the grip. The reversing stand-
ard Cisthenlocked, as hereinaflter described,
in its down position in respect to pressure-
standard B and the pressure applied through
the latter to grip the eable.

In order to maintain a parallel transverse
motion in swinging the upper jaw, the seec-
ond set of links E E is provided. These are
slotted transversely to allow of a transverse

swing where the shaft B’ passes through them
and are secured to the latter by being piv-
oted at e to alug ¢’, keyed transversely on the
shaft B’ and projecting upward to one side
of the center of said shaft and at their lower
ends to the swinging upper jaw B

In swinging the upper jaw B?*fromone side
of the grip to the other the lower jaw A® is

- rocked on its shaft A% and locked in position

under the eable to be gripped by the follow-
ing mechanism, which also serves to prevent
the displacement of the lower jaw by theside
pressure of the eable as the grip-jaw passes
below it: A vertical arm F, pivoted to the
lower jaw A?at f in such wise as to swing
transversely in the conical guide-slot 7/, rises
vertically through a transverse slot f* in the
upper jaw B? and passes between the side
lugs 72 f3on the sector I, keyed to theshaft
B’. It follows that when the upper jaw B?is
swung from one side to the other of the grip
(see Fig. 5) the end of the slot f? brings up
againgt the arm F, pushes it forward until
the arm I abuts against the opposite Ing /3
on sector B/, when the pressure on the arm
causes the lower jaw A®to rock on its shaft
A® bringing the lower end of the arm F up
against the other end of the transverse slot
/' and locking the lower jaw in place. The
upper jaw B?is provided with but a single
gripping-die 2% secured in a well-known way,
and has shoulders b?D? projecting beyond the
vertical side of the grip, adapted to engage
with a deflecting-rail for automatically rais-
ing or lowering the grip,such as shown in Let-
ters Patent No. 436,104, granted to J.IH. Pen-
dleton September.9, 1890." In order to take
up the horizontal component of the pressure
transmitted to the upper jaw B? through the
links D D, it is further provided with an up-
ward extension or shoulder 4% which bears
against the lugs a? @ on end plates A’ when
the pressure is applied. In order to throw
out the cable from its place in the lower dies
@’ a?, the ejecting-pendulum G is freely piv-
oted at its upper end g to the exterior of the
end plates A’ A’. It has rearwardly-extend-
ing arms ¢’, one or the other of which engages
with the top of the shoulder 5® on the upper
jaw BB? when the latter is lifted and rocks ¢
on its pivot g, whereupon the lower arm of G
forces the cable from between the dies. The
further throw of the pendulum G is limited
by the projections a® on the end plates A’.
We have thus far deseribed that part of the
grip mechanism which is located below tle
trench. We will now proceed to describe the
connections between the pressure-standard 13
and the reversing standards C, whereby the
ralsing or lowering of thereversing standards
C in respeet to the fixed positionof the press-
ure-standard B swings the upper jaw B? from
onesidetotheotherof thegrip. The tension-
standards A A are secured together by the
lower eross-bars A%, which alsoserve as guides
forthe two vertically-moving standards B and
C, and by the bars A’ A A", which form top
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guides for the standards C. The reversing
standards C C arealso conneeted by the cross-
brace C?between which the vertically-slotted
pressure-standard B is free tomove. The re-
versing-lever I is connected by alink H’, piv-
oted at 2’ to the cross-piece C?of the reversing
standards, and is itself pivoted at A2 to the
pressure-standard B, forming a link-and-tog-
gle jointbetween the standards B and C. The
length of the link I’ is sufficient to allow it
to be pivoted to the reversing-lever I at such
a height above the pivotal connection of the
latter with the cross-brace C? when the re-
versing standards C areraised that on throw-
ing the lever H in the direction of the arrow,
Figs. 1 and 8§, through an are of more than
one hundred and eighty degrees, the revers-
ing standard C is dropped the length of the
slot in its forked ends ¢ ¢ in respect to stand-
ard B, the upper jaw B? swung to the oppo-
site side of the grip, as already described, and
the standards locked in their new relation,
in order to move as a unit when the pressure
is applied to the upper jaw. It follows that
the reversal of lever H reverses the position
of the standard Cand restores the upper jaw
to its first position, as shown in Figs. 1 and
8. The upper jaw B having been swung to
the cable which it is desired to grip and in
its passage having rocked and locked the
lower jaw A®into position, is now prepared
to receive the gripping pressure from the
standard B, which is applied in the following
way: Atornearthe central point of the lower
cross-piece A%, connecting the tension-stand-
ards A A, (see Fig. 8,) is secured one leaf of
the spring I, the top leaf of which is fastened
to the pressure-standard B by the spring-seat
4. ThespringI, whichis of sufficient strength
to overcome the weight of the pressure-stand-
ard B, the upper jaw B% and itsappurtenances
and to operate the cable-ejectors @, stands
normally “wide open,” holding the jaws apart.
Simultaneously with the raising of the upper
jaw I3? its shoulder 0 engages with one or
the other of the rearwardly-extending arms
g’ on the ejector G and rocks thelattertoone
side, in which position it is maintained so
long as the jaws remain apart. The spring
I is compressed and the pressure applied
by means of the device consisting of the
bars K K, pendent from the top of the ten-
sion-standards A A and connected by the bar
K’, which constantly maintains a horizontal
plane. At one extremity of the bar K’ the
rod L,actuating the pressuredevice, is hooked,
and at the other extremity one end of the
toggle-joint % 1, which connects with the
lower arm of the lever-rod %2 forming with
link %3 a single link-joint %? %? between the
cross-pieces AJ of the tension-standard A and
the compression - standard B, to which the
other ends of the lever-rod %* and the link /?
are respectively connected. (Shown in Figs.
1 and 8.) It follows that when the rod L is
thrust to the right by a simple downward
push on the actuating-lever I’ on the car-

platform through rod [, bell-crank I’ 2, rod 3,
and lever I* [° the toggle-joint & &’ falls by
gravity into the horizontal position shown in
Fig. 1and isimmediately locked, and that fol-
lowing this a reverse motion of the rod L by
a forward motion of the lever I/ on the car-
platform applies a pressure on the lower end
of thelever k*through the now horizontal and
unyielding links % &’ tends to straighten the
joint %* I3, forcing down the pressure-stand-
ard B against thespringI,which is compressed,
and closing the grip. - On releasing the push
against the joint £* k® the spring I automati-
cally lifts the pressure-standard B and raises
the upper jaw B% The rod [, through which
the pressureisapplied, is formed of two pieces,
Fig. 10, connected together by a sleeve-nut M,
having right and left hand screw-threads, so
that by turning the nut the rod is shortened
or lengthened, thus taking up the wear of the
gripping-dies at the convenience of the grip-
man.

In order to suspend the grip from the car
and at the same time to secure a yielding con-
nection and means for raising and depressing
the grip, we provide a frame N N, (see Fig.
10,) carried on the.car-axles and having two
standards N’ N’, erected at one end of the
frame. To the shafts O O, passing through
the top of each standard N’, the arms O’ O’
are securely keyed and are pivoted at their
extremities . to the ends of a shaft O% from
which the entire grip is suspended by the
guides A5 through which said shaft passes.
(See Figs.8,9,10,and 11.) ThearmsO0?0%ex-
tending downward and at right angles to the
grip-supporting arms, are likewise keyed to
the shaft O, forming thus, with the arms O’ O/,
a bell-crank lever, so thata pull on the lower
end of the arms O®O?raises the outer ends of
arms O’ 07 and lifts the grip, while a contrary
motion lowers it. In ordertomaintaina paral-
lel motion,so thatthegrip shall alwaysriseand
fall vertically, the arms O® are pivoted to the
frame N and to the shaft OF passingthrough
the lower cross-piece A* on the tension-stand-
ards A. These arms O®also take the hori-
zontal thrust or pull of the cable. The arms
02 O% which are expanded into segments o o
at their lower extremities, so that the lever-
age shall remain constant, are rocked by the
chains or cables o’ 0/, connected to the cross-
piece ¢° which is in turn connected by the
springs P, maintained, consequently, in com-
pressionto thecross-head Q. A chainoreable
q connects the cross-head Q to the sprocket-
wheel » after passing around the horizontal
pulley ¢”. The chain ¢ is wound and un-
wound about the sprocket-wheel » by means
of the cog-wheel 7’ and its vertical shaft R,
having the horizontal hand-wheel R’, oper-
ated by the gripman. The springs P are
kept in tension by the comnpression-plates P’
P?, connected, respectively, by the rods p’, p?,
and p®to cross-pieces ¢ and Q, Figs. 9 and 11.
The bars 8 8, pivoted to the frame N N, sup-
port the springs in a horizontal position, In
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order that the grip may have side motion to
any extent required, facilitating the passing

“of corners and reducing the wear of shanks

and slot-rails, the shafts O*' and O from
which the grip isimmediately suspended, are
made long enough to give the requisite lat-
eral play to the grip. It isthusseen thatthe
entire grip mechanism is constantly sus-
pended at any desired height by a horizon-
tally aswell asvertically yielding conneection,
not even broken when the grip-jaws are
closed or opened or when the entire grip-
ping mechanism is raised or lowered. If it
is desired to lower the grip in order to pick
up the cable, the wheel R’ is turned so as to
nnwind the cable ¢, the arms O’ O’ and 0% O?
fall ecorrespondingly, the grip descends verti-
cally to the bottom of the trench or conduit,
and the cable takes its proper position be-
tween the grip-jaws. To raise the grip after
the cableis in position, the wheel R’ isturned
in the opposite direction, winding up the
chain ¢, and lifting the grip through the re-
verse operation of the mechanism desecribed.

‘When it is desired to shift the ear from
one track to another or when at the end of a
trip the car is taken to the car-house, the trap
T in the floor of the car is opened, the rod L
is unhooked, and the hand-wheel R’ turned,
winding up the chain ¢ until the grip islifted
out of the trench and raised clear of the sur-
face, its supporting-arms O’ O3 standing at a
steep vertical angle; but we do not confine
ourselves to the particular details of the sus-
pension mechanism shown, as it is evident
that the springs P may be placed along the
sides of the frame N N and may be connected
in several ways to the hand-wheel R’ without
in any way varying their operation.

In addition to the releasing device, which
we have already described, we also provide an
automatic grip-releasing mechanism, which
consists of the tripping-shank U, Figs. 1, 8,
and 10, the upper end of which abuts imme-
diately beneath the joint of the links & %’
when in their horizontal position,sothat when
the grip is closed and the spring I com-
pressed an upward push of the shank U
breaks the toggle-joint and allows the spring
to release the upper grip-jaw B? automati-
cally. This upward push of shank U is ac-
complished by means of the trip-lever U’, lo-
cated below the trench and pivoted at u to
one of the end plates A’. One arm of the
trip-lever is pivoted to the lower end of the
shank U, while the other arm is free.

In case of the derailiment of the car or of
the striking of an obstacle which will raise
the car from the track or when the car reaches
the end of cable sections or crossings, the in-
stant release of the grip is secured by the
short arm of the lever U’, pressing upward
against the undersides of the slot-rail heads,
(or a projecting piece secured to the slot-rail
heads at the desired points,) raising the shank
U, breaking the toggle-joint k ', and allow-
ing the spring I to open the grip and throw

475,846

out the cable, as described. Should the car
rise any higher, the hubsurrounding the pin
by which the trip-lever U’ is pivoted to the
end plate A’ bears against the under side of
the slot-rail heads and the yielding attach-
ment of the grip to the car, heréinbefore de-
seribed, allows the car to rise, but without
taking the grip any higher, so that in no case
can the grip strike the yokes.

It is evident that in the absence of the trip-
lever U’ and its enlarged hub w a stop may
be placed on the standard A to prevent fur-
ther rising of the grip.

In Tigs. 2 to 5 it is seen that the shonl-
ders or projections a®of the end plates A’ are
swelled out, so as to prevent undue oscilla-
tionof the grip. The clearance between them
and the slot-rail weh is slightly greater than
that between the grip-shanks and the slot-rail
heads, but not enough to allow too much lat-
eral swing of the grip, so that when the up-
per jaw B*is at its highest point to release and
throw ount the cable these projecting shoul-
ders a® will clear the inside of the yokes.
Tig. 2 also shows that the shoulders a® extend
sufficiently over the shoulders 4% on the up-
per grip-jaw B2 to protect the latter from any
obstruction other than the deflecting -rails
with which it is to engage. It is thus seen
that we provide a grip having the capacity of
seizing the cable on either side, while pre-
senting an unobstructed vertical side to the
cable not in use, its lower jaw traveling at a
constant level in the trench, while rocking
transversely through an upward are, its up-
per jaw swinging transversely through a
downward arc and alone receiving the verti-
cal motion by which the gripping-pressure is
applied or released.

Having thus deseribed our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. Inacable-grip, the combination of a grip-
frame,a fixed lower jawadapted to rock trans-
versely through an upward are, an upper jaw
adapted toswing transversely through a down-
ward are, and means for rocking the lower
and swinging the upper jaws, substantially
as described.

2. In a cable-grip, the combination of a grip-
frame, a fixed lower jawadapted to rock trans-
versely through an upward are, an upper jaw
adapted toswing transversely throngh a down-
ward arc, means actuated by the upper jaw
for rocking the lower jaw, and means for
swinging the npper jaw, substantially as de-
seribed.

3. In a cable-grip, the combination of a grip-
frame, a vertically-fixed lower jaw having two
gripping edges, an upper jaw adapted toswing
transversely over either edge of the lower
jaw, means for swinging the upper jaw, and
means for imparting a vertical motion to the
upper jaw, substantially as deseribed.

4. In a cable-grip, the combination of a grip-
frame, a vertically-fixed lower jaw having two
gripping edges, an upper jaw adapted toswing
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transversely over either gripping edge of the
lower jaw, means for swinging the upper jaw,
and means for locking the upper jaw in a
fixed relation to the under jaw, as described.

5. Inacable-grip, the combination of a grip-
fr{tme_, a vertically-fixed lower jaw having two
gripping edges, an upper jaw adapted to
swing transversely over either gripping edge

-of the lower jaw, means for swinging the up-

per jaw, means for locking the upper jaw in
a fixed relation to the under jaw, and means
for imparting a vertical motion to the upper
jaw, as described. ‘
6. Inacable-grip, the combination of a grip-
frame, afixed lower jaw adapted to rock trans-
versely through an upward arc, an upper jaw
adapted to swing transversely through a
downward are, means actuated by the upper
Jaw torock and lock the lower jawin position,
means for swinging the upper jaw, and means
for locking the upper jaw in a fixed relation
to the lower jaw, substantially as deseribed.
7. Ina cable-grip, the combination of agrip-

frame, a fixed lower jaw adapted torock trans- |

versely through an upward are, an upper jaw
adapted to swing transversely through a

downward are, means actuated by the upper -

jaw torock and lock the lower jaw in position,
means forswinging the upper jaw, means for
locking the upper jaw in a fixed relation to

the under jaw, and means for imparting a .

vertical motion to the upper jaw, substantially
as described.

8. Inacable-grip, the combination of a grip-
frame, a vertically-fixed lower jaw, a trans-
versely-swinging upper jaw, means for swing-
ing the upper jaw,and means for maintaining
a parallel transverse motion in swinging said
upper jaw, substantially as deseribed,

9. Inacable-grip, the combination of a grip-
frame, a vertically-fixed lower jaw having two
parallel sets of gripping-dies, an upper jaw
adapted to swing transversely and having a
single gripping-die, and means for bringing
the single gripping-die on the upper jaw and
either of the gripping-dies on the lower jaw
into the same vertical plane, substantially as
described.

10. The combination, with a cable-grip hav-
ing a vertically-moving upper jaw, of a cable-
ejector pivoted to the frame of the grip and
adapted to be swung transversely by the u p-
ward movement of said jaw to eject the cable,
substantially as described.

11. The combination, with a bell-crank le-

ver pivoted to the car-frame, of the grip sus-

pended from the horizontal arm of the lever
and an intermediate spring connection be-
tween the vertical arm of the car, substan-
tially as described.

12, The combination, with a bell-crank le-
ver pivoted to the car-frame, of the grip sus-
pended from the horizontal arm of the lever,
an intermediate spring connection between
the vertical arm and the car, and means for
rocking the Dell-crank, substantially as de-
seribed.

13. The combination, with a bell-crank Ie-
ver pivoted to-the car-frame, of the grip sus-
pended from the horizontal arm of the lever,
an intermediatespring connection in constant
compression between the vertical arm and the
car, and a connecting device between said
spring and the car to compress or release. the
spring, whereby thebell-crank is rocked, sub-
stantially as described.

14. The combination, with a bell-crank le-
ver pivoted to the car-frame, of the grip sus-
pended from one arm of the lever, an inter-
mediate spring connection between the other
arm and the car,and astopon the grip-frame
in the trench below the slot-irons, adapted to
engage with the slot-rail heads, substantially
as described.

15. The combination of the tension-stand-
ards A, recessed at a, the lower jaw A2 its
shaft A3, the upper jaw 3% its shaft B/, means
for suspending it from said shaft, and press-
ure-standards B, substantially as described.

16. The combination of the tension-stand-
ards A, recessed at a, the lower jaw A? its
shaft A%, the upper jaw B its shaft B/, the bell-
crank D, pivoted at b’ and ¢’, and the revers-
ing standard C, having the forked and slot-
ted ends ¢, with the ears c? substantially as
described.

17. The combination of the tension-stand-
ards A, recessed at a, the lower jaw A% its
shaft A% the upper jaw B? its shaft B’, the
bell-erank D, pivoted as desecribed, the revers-
ing standard C, and the links E, having trans-
verse slots for the passage of the shaft B’ and
pivoted at one end to the jaw B? and at ¢ to
the lug ¢’, projecting from and keyed to shaft
B’, substantially as deseribed.

18. The combination of the tension-stand-
ards A, recessed at ¢, the lower jaw A? hav-
ing the guide-slot f’, the arm F, pivoted
therein, the shaft A% the upper jaw B2 hav-
ing the transverse slot f? its shaft B’, the
bell-crank D, pivoted as described, therevers-
ing standard C, the links K, having the trans-
verse slots and pivoted as deseribed, the lug
¢/, and the sector F’, having the side lugs 72
and keyed to the shaft B’, substantially as
described.

19. The combination of the tension-stand-
ards A, recessed at @, the lower jaw A2 hav-
ing the guide-slot f/,the arm F, pivoted there-
in, the shaft A% theupper jaw B? having the
transverse slot f? its shaft B’, the bell-crank
D, the reversing standard C, the links E, the
lug ¢, the sector F’, and the pressure-stand-
ard B, substantially as described.

20. In a cable-grip, the combination of the
shaft B’, the upper jaw 13° suspended there-
from, the reversing standard C, adapted to
move vertically on shaft I3/,and the link con-
nection between the standard C, the jaw B2
and the shaft I3, whereby when standard Cis
raised or depressed the jaw B?is swung from
one side to the other.

21. In a cable-grip, the combination of the
shaft B’, the pressure-standard B, secured
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thereto, the upper jaw B? suspended there-
from, the reversing standard C, adapted to
move vertically on the shaft B/, the link con-
nection between the standard C, the jaw 13
and the shaft I3’, and means for lifting and
lowering the standard C in respect to the
standard B and locking it in such position,
substantially as described.

22. In a cable-grip, the combination of the
shaft I3/, the pressure-standard B, secured
thereto, the upper jaw B? suspended there-
from, the reversing standard C, adapted to
move vertically on the shaft B’, the link con-
nection between the standard C, the jaw I3%
and the shaft B/, and the reversing-lever H,
pivoted to the pressure - standard B and
through the link H” and suitable connections
to the reversing standards C,substantially as
described.

23. The combination of the tension-stand-
ards A, recessed at a, the lower jaw A? its
shaft A% the shaft B/, the pressure-standard
B, secured thereto, the upper jaw B2 sus-
pended therefrom, the reversing standard C,
adapted to move vertically on the shaft B’,
the link connection between the standard C,
the jaw B% and the shaft B/, and the revers-
ing-lever I, pivoted to the pressure-standard
B and through the link H’ and suitable con-
nections to the reversing standards C, sub-
stantially as described.

24. The combination of the tension-stand-
ards A A, having a fixed lower jaw, the press-
ure-standard I3, having a vertically-moving
upper jaw, and the spring I, having one leaf
secured to the grip-frame and the other to the
pressure-standard,substantially as deseribed.

25. The combination of the tension-stand-
ards A A, having a fixed lower jaw, the press-
ure-standard B, having a vertically-moving
upper jaw, the spring I, secured as described,
and means for depressing the pressure-stand-
ard against the stress of the spring, substan-
tially as described.

26. The combination of the tension-stand-
ards A A, having a fixed lower jaw, the press-
ure-standard B, having a vertically-moving
upper jaw, the spring I, secured as described,
the links k* %, pivoted, respectively, to the
tension-standards A, the pressure-standard B,
and to each other, and suitable connections to
the short arm of the link %% substantially as
described.

27. The combination of the tension-stand- |

ards A A, having a fixed lower jaw, the press-
ure-standard B, having a vertically-moving
upper jaw, the spring I, secured as described,
the links %* k? pivoted, respectively, to the
tension-standards A, the pressure-standard
B, and to each other, the toggle-joints k& %/,
pivoted to the short arm of the link &2 and

means for first straightening and then push-

ing on the toggle-joint, substantially as de-
scribed.
28. The combination of the tension-stand-

475,846

ards A A, having a fixed lower jaw, the press-
ure-standard B, having a vertically-moving
upper jaw, the spring I, secured as described,
the link connections k %’ k* k%, means for
straightening the link connection &’ /7 and
the automatic trip consisting of the trip-lever
U’, pivoted at u to thestandard A in the trench
below the slot-irons, and the trip-shaft U, piv-
oted to one arm of the lever and projecting
up under the toggle-joint, substantially as
described.

29. The combination of the tension-stand-
ards A, their enlarged ends or plates A’, re-
cessed at ¢ and having the shoulders a® @ a
fixed lower jaw, the vertically-moving shaft
B’, the upper jaw B2 suspended .therefrom
and having the shoulder 6% and the cable-
ejecting pendulum G, pivoted to the plate A
at g and having the inwardly-extending arms
g, adapted to engage with shoulder b° of the
upper jaw and with shoulders a® of plate A,
as described. :

30. The combination of the tension-stand-
ards A, their enlarged ends or plates A’, re-
cessed at @, having the shoulders a? ¢ afixed
lower jaw, the vertically-moving shaft B’, the
upper jaw B? suspended therefrom and hav-
ing the shoulder 0% the pressure-standard B,
and the bell-eranks D and links E and their
connections, substantially as desecribed.

31. The combination of the tension-stand-
ards A, their enlarged ends or plates A’, re-
cessed at a, having the shoulders a® @?, afixed
lower jaw, the shaft B’, the upper jaw B, sus-
pended therefrom and having the shoulders
O U3, the pressure-standard B, the bell-cranks
D and links E and their connections, and the
reversing standards C, substantially as set
forth.

32. The combination of the bell-crank le-
vers O O’ 02 pivoted to the car-frame at N,
the grip suspended from the arm O’, the
springs P, connected to the segmental end of
arm 0% head-plates P’ P rods p’ p? ps, cross-
head Q, cable ¢, and means for winding and
unwinding the cable, substantially as de-
scribed.

In testimony whereof we have hereunto set
our hands in the presence of two subsecribing
witnesses.

ANDREW BRYSON, Jz.
JOHN IH. PENDLETON.
ALFRED R. BENN.

Witnesses to signature of Andrew Bryson,
Jr.:
Avex. H. TiERS,
J. II. PENDLETON.
Witnesses to signature of John I1. Pendle-
ton:
ALEX. H. TIERS,
A. BrYSON, Jr.
Witnesses to signature of Alfred R. Benn:
CHRISTOPHER CLARKE,
A. BRYSON, Jr.

70

75

8o

.85

9o

95

<o

105

IT10



