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UNITED STATES

PATENT OFFICE.

ORISON M. SMITH, OF DULUTH, MINNESOTA, ASSIGNOR OF ONE-HALF TO
H. BRIDGEMAN AND N. F. RUSSELL, OF SAME PLACE.

AUTOMATIC GRIPPING DEVICE FOR INCLINED RAILWAYS.

SPECIFICATION forming part of Letters Patent No. 553,942, dated February 4, 1896.
Application filed April 37, 1895, Serial No, 547,359. (No model.) :

To all whom it may concern:

Beitknown that I, ORisON M. SMITH, & citi-
zen of the United States, residing at Duluth,
in the county of St. Louis and State of Min-
nesota, have invented certain new anduseful
Improvements in Automatic Gripping De-
vices for Inclined Railways; and Ido declare
the following to be a full, clear, and exact
description of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same, reference
being had tothe accompanying drawings, and
to the letters and figures of reference marked
thereon, which form a part of this specifica-
tion.

My invention has relation to improvements
in automatic safety-grips for inclined rail-
ways; and the object is to provide an effect-
ive mechanism to automatically grasp or grip
a stationary or fixed cable in connection with
the inclined track, whereby in case either
the motor-cable or the propelling machinery
breaks the car may be held in position by the
grip automatically engaging the stationary
cable.

It is also the object to provide an auxiliary
gripping device whereby the car may be held
while the main or primary safety-grip is be-
ing released from the stationary cable, and
the car then permitted to move slowly down
the incline under control of the auxiliary grip.

I have fully and clearly illustrated my in-

-vention in the accompanying drawings, in

which—

Figure 1 is a plan view of the bottom or
lower frame of a car carrying my improved
devices, the car being stopped or held adja-
cent to the head of the incline in order that
the resilient and yielding mechanism to which
the stationary cable is connected may be
shown. TFig. 2 is a longitudinal section
through the car and gripping mechanisms,
the air-cylinders being shown in this figure
and also in Fig. 1 as being broken apart.
Fig. 3 is a detail plan view of the gripping
mechanisms and theframes on which they are
mounted or carried. Fig. 4is a longitudinal
central section through the gripping mechan-
isms.  Fig.5isanendviewin elevation taken

from the left of Fig. 3, and Fig. 6 is a sec-

tional view in elevation taken on the line 6 6
of Fig. 4.

Referring to the drawings, A designates
the inclined railway-track of any of the ap-
proved constructions, and B designates the
car carried on trucks, as usual, with the body
of the car arranged to rest or stand substan-
tially horizontal, as indicated in Fig. 2 of the
drawings. To the bottom frame of the car
is secured a strong and substantial metal
frame adapted to carry the gripping mechan-
ism and strong enough to maintain the pull
and strain of the motor-cable. This frame
consists of substantial metal girders, plates,
or webs 1 2, brace-piece 3, and cross-piece 4.
Projected through the web 2 and substan-
tially central therein is a draw-bar 5 provided
with screw-threads 6 on ifs body and having
at one end an eye or opening 6%, to which is
attached the motor-cable 7,leading, as usual,
to the motor-drum.
part of the web 2 which carries the draw-bar
5 is mounted and secured a frame 8, having
flanges 9, on which slides a cross-piece 10,
through which the draw-bar is passed and
projects through the wall of the web 2, as
shown in Fig. 3 of the drawings. Disposed
in the space between the faces of the web 2
and the yielding or sliding cross-piece 10,
with the draw-bar passing through it, is a
spring 11, and on the stem of the draw-bar
are adjusting-nuts 12, by which means the
draw-bar may be adjusted and then held
resiliently against the foree of the strong
spring 11.

Secured to the webs or plates 1 2 is a cast-
ing 13, the ends of which project in both di-
rections beyond the outer walls of the webs
and constitue brackets or supports 13%, where-
inaresupported and journaled sheaves 14 14%,
carrying and guiding in the grooves thereof
the stationary cable 15, attached to the cross-
head 16 of the pistons of the air-cylinders lo-
cated at the head of the incline, as shown in
Figs. 1 and 2.

C C designate air-cylinders located at the
head of the incline, and provided with pis-
ton-rods 17 17* of the usual construction, and
have fastened to their lower ends the cross-
head 16, their upper ends projecting from the

(Not shown.) On that.
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open ends of the cylinders, as shown, and are |

connected to cables 18 18X, running on sheaves
19 19%, mounted on a shaft 20, supported in
anysuitable manner. Tothe endsof the ca-
bles 18 18X are hung weights 21, sufficient to
hold the pistons with the fixed cable 15 in
proper position at the head of the incline. A
volke 22 also connects the piston-rods of the
cylinders, and to the projecting ends of this
yoke are attached cables 23 23%, carried over
sheaves 24 24% on the shaft 20, and provided
with weights on the ends to act in conjunc-
tion with the sheaves and cables of the pis-
ton-rods.

D designates a strong metal plate suitably
secured against the face of the web 1 by
means of bolts 25 25%. The plate D is pro-
vided or formed with strong projections or
brackets 26 26%, having bearings therein in
which the stems of the cam-carriers are dis-
posed. The cam-carriers 27 27% are substan-
tially duplicates in construction and contour,
and consist of suitable body-pieces formed
with stems 28 28%, fitted in holesin the brack-
ets, the stems being provided with pins 29
engaging in a slot in the brackets and limit-
ing the outer end movement of the cam-car-
riers. The rear ends of the stems are ex-
tended by means of a bar 30 30%, smaller in
diameter than the stems and projecting
through the outer face of the brackets, as
shown in Fig. 3 of the drawings. From the
side of each bracket are projected carrying-
rods 81 31%, on which is adjustably mounted
a cross-piece 32, having the ends of the bars
30 30% projecting through it, and between this
cross-piece and the shoulder on the bracket,
on the bar extended from the cam-carrier, is
a spring 33, the force of which is continually
exerted to hold the grippers together.

The cam-carriers are formed with upper
and lower plates or leaves 54 34%, between
which the hubs of the grippers are placed and
held pivotally on strong bearings 35, passing
through the leaves and the hub of the grip-
per. Thegrippers E E' arestrong cam-shaped
sectors, substantially as shown in the draw-
ings, having their gripping edgesformed with
a groove 30, preferably U-shaped, in which
the stationary cable slides and by which it is
gripped when the exigency happens which
calls into requisition the gripping mechan-
ism. The cam-grippers also are formed with
intermeshing teeth 37, whereby they are
moved in unison, so that when the grip is re-
leased both cams are carried free from the
cable at the same time.

The gripping-faces of the gripper-cams
are provided with a facing of suitable metal
44, of Babbitt metalor other metallic material
adapted for the purpose and which will re-
lieve the wearing action of the grippers on
the cable without deteriorating the gripping
function and at the same time protecting the
cable from injury. The body of these grip-

ping-cams is strengthened by ribs 45, run-
ning radially from the hub, as shown.

558,942

To strengthen the plate carrying the brack-
ets and cams, so that it will withstand the
end-thrust of the gripping-cams, I use two
strong bolts 46 46%, secured in lugs on the
brackets, the lower bolt, 46%, being so ar-
ranged or disposed that the lower faces of
the cams will rest thereon, and thus relieve
the strain on the bearings of the cam and
also on the cam-carrier stems.

A lever-bar 38 has one end pivotally se-
cured to the web1, as at 39, and tothe lever 38
is pivotally connected a bar 40, having the
other end pivotally connected to the gripper-
cam E’, the connection being made to a lug
on the cam, substantially as shown in the
drawings. To the free end of the lever 38 is
fastened one end of a light cable or rope 41,
having the other end fixed to any suitable
means on the web 1 or other portion of the
frame, and to the free end of the lever 38 is
also fastened one end of a trip-cable 42,
which is led or arranged over guide-sheaves
and about or around a drum or sheave 43
stationed at the head of the incline.

In the illustrations in the drawings I have
shown the invention as applied to a single
line of inclined railway; but itis readily per-
ceived that it may be applied to a double-
track incline, and in such application the
cable 42 instead of being wound up on and
paid out from a drum is connected to the le-
ver 38 on each car and guided about sheaves
located at the head of the incline. The cable
or rope 41 should not be more than one-half
the strength of the trip-cable 42, so that the
stay-cable 41 will break before the latter
when the strain comes on them.

F designates an auxiliary hand-gripping
mechanism operated through the instrumen-
tality of levers and a hand-wheel, and is
brought into operation to hold the car while
the main automatic grip is being released,
and then to so grip the stationary cable that
the car may be slowly and gradually run
down the incline.

Referring to the drawings in illustration of
the auxiliary gripping deviee or mechanism,
47 designates the upper and stationary jaw
of the gripper, which is made fast and rigid
between the webs 1 2 and formed with down-
ward-extending end pieces 48 48%, between
which the lower and movable jaw 49 slides
up and down and is gunided.

To the stationary jaw 47 is fulecrumed the
end of a lever 50, carrying a cross-bar 51, to
which are pivotally connected the links 52
i 532%, having their lower ends pivotally con-
} nected to the movable jaw 49. The lever 50

is operated preferably by means of a rope or
[ chain connection 53 with a hand-wheel and
staff 54, located at any convenient place on
the car. The jaws of this grip mechanism
{ may be provided with rollers 55, or the grip-
ping-surfaces may be faced with wood, or oth-
erwise equipped to furnish a frictional grip
; apon the stationary eable.
i The operation of the described mechanism
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is as follows: If applied to a double-inclined
track, it will be premised that the construc-
tion carried by each car is duplicated, and
that the only difference in cable connection
is that in the instance of two cars, wherein
the trip-cable is connected at its respective
ends to the trip-levers on both cars, while on
a single track the trip-cable is wound around

on and paid out from a drum, asindicated in

the drawings. In case of the double track
and two cars being operated together, one as-
cending and the other descending, if an acci-
dent to the motor cable or machinery, either
by break or slack of the motor-cable or break
orloss of control of the motor mechanism, the
safety mechanism will be brought into opera-
tion, as follows: The trip-cable 42, being at-
tached to the trip-levers 38 on the respective
cars, will travel with them, so that should the
cars tend to separate a strain is thrown on the
cable 42. When this strain is sufficient to
break the stay-rope41 on either car, the lever
38 will bring the grip-cams into action and
the stationary cable will be gripped between
the cams. The weight of the car and the ac-
tion of the trip-cable 42, pulling on the lever
38, unite in increasing the force of the grip
untilthe shoulders of the cam-holders become
lodged against the faces of the brackets.
The cam-holders being thus seated, any fur-
ther rotation of the grippers will effect a
stronger grip upon the cable, and the descend-
ing car thus be held stationary against back-
ward movement, exceptthelimited movement
permitted by the gradual yielding of the pis-
tons of the air-cylinders. The ascending car
will be brought to rest byits own weight, after
whichit will start back, thusimposing a strain
upon the trip-cable and causing the trip to
act, and thus be held by the stationary cable.
The trip-cable may be controlled by any ap-
pliances placed under the control of the en-
gineer. In the instance of a single-track in-
cline the trip-cable is, as heretofore specified,
wound upon a drum or paid out therefrom,
according to the direction of movement.of the
car. Then if from any cause the car breaks
away from the motor-cable the strain on the
trip-cable will break the stay-rope and bring
the grippers into action. The car being
brought to a stop, then the hand-gripper is
brought into action by means of the hand-
wheel and its connection to the operating-le-
ver and this gripper closed on the stationary
cable with sufficient force to hold the car,
while the gripping-cams are being released
from the stationary cable, which is done by
inserting a bar in the front opening between
them andforcingthemopen. Thehand-grip-
per can then be eased a little and the car al-

“lowed to descend gradually to the foot of the
ineline.

‘What I desire to claim and secure by Let-
ters Patent is—

1. In a safety-grip for inclined railways,
gripping-cams formed with grooves in their
opposing faces, and intermeshing teeth on
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their edges, whereby the cams are moved in
unison, substantially asshown and deseribed.

2. In a safety-grip for inclined railways,
gripping-cams formed with grooves in their
opposing faces, a soft -metal facing in the
grooves, and infermeshing teeth on their
edges, whereby the cams will hold the cable
without injury thereto and be moved in uni-
son, substantially as described.

3. In a safety-grip for inclined railways,
supports formed with bearings, cam-carriers
formed with stems to fit the bearings of thé
supports, oppositely-arranged cam-grippers
pivotally mounted in the bearings and formed
with grooves in their gripping-faces, and in-
termeshing teeth, and springs to push the
stems of the cam-carriers inward, substan-
tially as specified.

4. In a safety-grip for inclined railways,
the combination of suitable supports formed
with bearings, cam-carriers yieldingly or re-
siliently held in the bearings, gripping-cams
pivotally mounted in the cam-carriers and ar-
ranged to grip a cable between their adjacent
faces, a trip-lever, a connecting-bar between
the trip-lever and one of the cams, a stay-
cord to hold the trip-lever from operating the
cams, and a trip-cable stronger than the stay-
cord, substantially as and for the purpose
specified.

5. In a safety-grip for inclined railways,
the combination of suitably-supported brack-
ets formed with bearings, and having slots
opening into the bearings, cam -ecarriers
formed with stems to fit in the bearings of
the cam-carriers and provided with studs to
engage in the slots thereof, bars projecting
from the ends of the stems of the cam-car-
riers, springs on the bars, adjustable cross-
pieces against which the springs abut, and
cam-grippers pivotally mounted in the cam-
carriers and adapted to automatically seize
and grip a cable between their adjacent faces,
substantially as described.

6. In a safety-grip for inclined railways,
the combination of suitably-supported brack-
ets, upper and lower bars between the brack-
ets, cam-carriers adjustably and yieldingly
held in the brackets, cam-grippersin the cam-
carriers, astationary cable,and guide-sheaves
to direct the cable between the cams, sub-
stantially as described. '

7. The combination with an automatic safe-
ty-grip, and a stationary cable arranged to be
automatically seized thereby, of the webs 1,
2, the plate D laterally secured to the web 1
and adapted to support the said safety-grip,
an auxiliary gripping mechanism F having a
stationary jaw, the end pieces of which are
rigidly securedto and between the said webs,
and a movable jawguided in its up and down
movements by the said end pieces, substan-
tially as shown and described. -

8. Thecombination with an automatic safe-
ty-grip for ineclined railways, and a station-
ary cable arranged to be automatically seized
by the safety-grip, of the webs 1 2, the plate
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D secured to web 1 and serving to support
the safety-grip, a casting 13 secured to said
webs 1 and 2, and adapted to carry and sup-
port the sheaves 14, 14%, and an auxiliary
gripping mechanism secured between said
webs, and serving to grip and hold the sta-
tionary cable so as to permit the car to be
moved gradually down the incline, substan-
tially as desecribed.

9. In an automatic safety-grip for inclined
railways, the combination with the webs, 1, 2,
of the auxiliary gripping device comprising
an upper stationary jaw formed with down-
ward-extended end pieces, a movable jaw ar-
ranged to move between the end pieces of the
stationary jaw, and a lever to move the mov-
able jaw, substantially as described.

10. In an automatic safety-grip for in-
clined railways, the combination with the
stationary cable, of air-cylinders, pistons in
the eylinders, a yoke connecting the pistons
of the eylinders, cables fastened to the pro-

jecting end of the yoke, a shaft, a grooved
pulley on the shaft, a cable having one end
connected with the piston, and a weight to
actin conjunction with the sheaves and cables
of the piston-rods, substantially as described.

11. The combination with the stationary
cable, of air-cylinders, pistons in the cylin-
ders, having connection to the stationary
cable, a cross-head connecting the pistons, a
shaft, grooved pulleys on the shaft, cables
connected to the ends of the cross-head of
the pistons, and arranged over the pulleys,
cables connected to the upper ends of the pis-
tons, and arranged over the pulleys, and
weights on the cables, as and forthe purpose
specified.

In testimony whereof I affix my signature
in presence of two witnesses.

ORISON M. SMITI.
Witnesses:
. W, IIBATH,
ITEXRY SIEGRIST.
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