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~UNITED STATES

PaTeENT OFFICE.

"RUDOLT PFAFFENBACH, OF LEIPSIC, GERMANY, ASSIGNOR TO ADOLF
_ o BLEICHERT & CO., OF SAME PLACE.

GRIPPING DEVICE FOR SUSPENDED CABLE OR ROPE RAILWAYS

SPECIFIQATION forming part of Letters Patent No, 682,267, dated September 10, 1901,
Application flled May 11,1901, Serial No.59,806. (No model.

To all whom it may corncerr:

Beitknown thatI, RUDOLF PFAFFENBACH, |

technical manager of the firm Adolf Bleichert
& Co., Leipsic-Gohlis, a subject of the En-
peror of Germany, residing at Leipsic, Pfaft-

- endorferstrasse 34, have invented a certain

10

new and useful Gripping Device for Suspend-
ed Cable or Rope Railways; and Ido hereby
declare the following to be a full, clear, and
exact description of the invention, such as

- will enable others skilled in the art to which

20

it appertains to make and use the same.

“F'his invention relates to an improvement

of the gripping device described in the United
States of America Patent No. 590,957. The
characteristic feature of this arrangement is
a sliding block vertically guided in the frame
connecting the two driving-wheels of the ear,
from which block the whole weight of the load
18 suspended,and a clamp or gripping device,

Cone jaw of which is attached to the said frame
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and the other jaw of which is connected by

a lever mechanism to the said sliding block. |

The object of this arrangement is that by

means of the weight of the load itself the

sliding block is lowered in its guides in the
frame, and thus by transferring its movement
to the jaws of the clamp the latter is closed
and  powerfully grips the traction - cable.
Moreover, in the aforementioned patent a

- number ol modifications of this general in-
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ventive idea are embodied,in which the trac-
tion-cable is either arranged above or below
the suspension-cable. The present invention
exclusively refers to the latter modification,
and by reference to Figures 15 and 16 of the
above - mentioned patent the object of the
present improvement will be now explained.
In these figures the clamp or grip is attached

to an arm or extension stretching downward

from the frame of the car, and, as will be seen
from I'ig. 16, the position of thisarm will fol-
low the inclination of the car when the latter
18 passing over gradients, and will therefore
assume a position considerably diverging
from the vertical, whereas the pressure exer-
cised by the load upon thecaractsin a purely-
vertical direction at the point designated, d
in the drawings, Kig. 16. The result of this
acllon will be to distribute theload unequally
upon the two wheels of the car, one wheel be-

ing eased and the other one being addition-
ally weighted as soon as a pull is exercised
upon the traction-cable. It has been found
in some cases that this inequality of the load

- sustained by the two wheels can increase so

much as to cause considerable danger of de-
ratlment to the vehicle. |

The present invention has for its object to
avold this danger and to arrange the auto-

matic grip in such a way that the pressure on

both wheels is practically tha same in any
position the car can assutne.

My invention consists in attaching one of
the Jaws constituting the gripping device to
the framework of the hanger carrying the
load instead of the frame connecting the driv-

ing - wheels and correspondingly arranging

the other parts so as to retain the automatic
action of the grip in all other respects.

A selection of preferred practical embodi-
ments of this invention is illustrated in the
accompanying drawings, of which— |
- Fig. 1 1is a side view of a complete vehicle
placed on an ineclined portion of the suspen-
sion-cable; Kig. 2, a vertical section show-
ing details of construction; Fig. 3, a similar
vertical section showing a partly - modified
improved form of the present invention; Fig.
4, a section on line A B in Fig. 3; Fig. 5, a
vertical sectionof thegriparrangement,show-
ing & modification; Figs. 6 and 7, two differ-
ent vertical sections showing further modifi-
cations of the grip mechanism, and Fig. 8
another modification. | o

The same letters of reference apply to the
same parts in all the figures. #

Referring first to Fig. 1, S is the suspen-
sion-cable, and T the traction-cable.

W W are the driving-wheels that carry the
car and are connected by the frame I, the
latter being substantially composed of two
side plates firmly united by suitable connect-

| ing pieces and bolts, so as to form one inte-

gral part. DBetween the two side plates of the

frame If suitable guides are formed, in which
the block D cean freely slide up and down.
Opposite the block D vertical slots d d are cut
out in the side plates of the frame F, and pro-
jecting outward through the slots d d are the
ends of a bearing fashioned in the sliding
block D. This bearing contains the shaft of a
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pair of rollers R R. The one p.rojecting.end |

of the bearing is longer than the other and
carries the hanger Ii, from which the load L 1s
suspended. The framework of this hanger
carries a second fixed block D', preferably
made of onecasting with the fixed jaw J’ of the
gripping device. Theprojecting arm, ending
in the fixed jaw J', is also arranged so as to
make a bearing or pivot for the movable jaw
J*, and integral with this movable jaw J* the
lever G extends backward from the gripping
device. Immediately above the slot d in the
side plate of the frame F a button or knob K
is firmly attached to the latter by rivets or
cther suitable means, and from this knob a
link M is suspended,which connects the frame
¥ with the rear end of the lever G. In the
drawings the preferred form of construction
is illustrated, in which the knob K is located

above the slot in the side plate of the frame

IF and in which the upper end of the link is
provided with a loop in order to allow 1t to
swing free of the projecting end of the slid-
ing block D. However, it will be understood
that practically the same effect in all respects
would be obtained if the knob K were {as-
tened to the frame below the slot.
M is provided with means for adjusting its
length, and the connection between its lower
end and the rear end of the lever G is of the
nature of a universal or ball-and-socket joint,
the ball being formed by the spherically-

shaped head of a block M? adjustably fixed

onto the lower end of the link M, and the
socket by a corresponding cup G', fashioned

-1n the lower side of the rear end of the lever
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(. The object of this latter arrangement
will appear hereinafter.

It will be readily seen that this device acts
in the same way as the similar arrangement
described 1n Patent No. 590,957. As has

beenfully explained in that patent, the rollers

R R are supported on fixed rails as long as
the car is at a station, and therefore the load
which is carried by the bearings of these roll-
ers will beraised to a certain extent relatively
to the frame F of the car. In this position
of the vehicle, therefore, the link M will de-
pressthe rear end of the lever G and will open
the grip; but assoon as the car is pushed onto
a portion of the line having no rails support-
ing the rollers I} R the load will sink down,
carrving with it the sliding block D; but the
frame F, being supported on the driving-
wheels, cannot follow this downward motion,
and the relative movement between the slid-
ing block D and the fixed block D’ thus
caused will result in a closing of the jaws J’
and J* of the grip. In the oblique position
which the vehicle assumes when running up
or down a gradient, as will be seen in Fig. 1,
the link M does not exactly coincide with a
line connecting the joint between this link

~and the lever G and the center of the rollers

“R. This slight lateral deflection of the link

M is, however, allowed for by making the said

The link
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scribed above. By this arrangement inequal-

ity of pressure on the driving-wheels is prac-
tically prevented, because the force acting
upon the vehicle is the resultant of the force
of gravity and the pull exercised by the trac-
tion-cable T, and this resultant practically
passes through the center of the car, and
therefore affects both driving-wheels equally.
However, since the points of attachment of
the link M and the hanger E-—namely, the
knob K and the bearing of the rollers R R—
do not quite coincide, which would be theo-
retically the condition that ought to be com-
plied with to obtain an equal pressure on both
wheels in all positions of the car, and to avold
all up-and-down movement of the block D
when the car is passing over gradients of va-
rying degree I in most cases prefer the modi-
fication shown in Fig. 3. In this modifieation
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a circular opening 1s provided in each of the

side plates of the frame I, and a substan-
tially eylindrical block D* is placed in these
openings in such a way thatit can turn freely
around its axis. In this block D* a vertical
slit is formed, (clearly shown in Fig. 4,) and
the block D is loosely guided in this slit, so
that if can freely move upand down. A hole
is bored in the center of thesliding bloek D,
and a cylindrical bar R’ is passed through it
and is held in position by the pin P. Formed,
preferably, of one piece with the bar R’ is a
block R* which serves to connect it firmly
with the hanger E. The ends of the bar R’
are provided with journals for the rollers
R R. The c¢ylindrical block D*? projects be-
vond the side plate of the frame F, and the
projecting parv is provided with an eye M5,
to which the link M is pivotally connected by
means of a forked head and pin. As in this
case, there is no relative lateral movement
between the link M and the hanger, the ball-
and-socket joint connecting the latter with
the rear end of the lever GG is omitted, and an
ordinary joint takes its place. In all other
respects the arrangement of the block D’ and
the grip is the same as that shown in Ifig. 1.

Aswill be readily seen, thismechanism will
automatically adjust itself to any inclination
of theroad. The weight of the load will tend
to give the hanger a purely-vertical position
and block R? bar R’, and block D will follow,
giving the block D? a corresponding turn in
its bearings in the side plate of the car. As
long as the rollers R R are supported, the
frame F will be free to sink downward, al-
lowing the block D to slide upward in its
guides correspondingly, and thereby keeping
the jaws of the grip open, as has been fully
explained above; but as soon as the vehicle
1s pushed onto a portion of the line not pro-

QO

95

100

105

110

115

120

125

vided with rails for supporting the rollers R

R the block D, bar R/, block R°, and hanger
K will sink down, following the weight of the

load, and will carry with them the block D',

130

Block D? however, remains stationary, be-

cause it is supported by the frame If of the

joint a ball—and-—socket joint, as has been de- | car, and by means of the link M the rear end
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of the lever G is therefore raised with rela-

tion to the block D' and the grip is closed
upon the traction-cable. The pull of the
traction - cable now coming into play will
somawhat deflect the hanger and load out of
the vertical position; but the parts by which
it 18 sustained will be perfectly free to follow
this deﬁection, and the resulting force acting
upon the driving-wheels will pass through the
center of the bar R', which being 10(3&1;@{1 cen-
trally between the two driving-wheels will
distribute the load equnally on both. At the
same time another advantage is gained by
this arrangement as compared with the ar-
rangement shown in Figs. 1 and 2. As has
been explained with reference to Fig. 1, the
block D slides in a direction at right angles
to the inclination of the line, and therefore
the pressing force acting upon the hauling-
rope will decrease with the cosine of the an-
ole of 1inelination, while the friction opposed

to the up-and-down movement of the block

will Increase with the sine of this angle.
With the arrangement shown in Fig. 3 and
the following the movement cf the block D
takes place in the direction of the inclination
of the hanger without loss by friction and
without perceptibleloss by inclination. Since
the grip of the jaws J and J? ought to be
iore powertfulinsteep thaninlight gradients

~or on horizontal portions of the line, an ap-
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tach these Joumals to the block D’.
modification is shown in Fig. 5 and will be |

preciable advantage is thus introduced by
the arrangement described above with refer-
ence to Figs. 3 and 4. The journals carry-
ing the rollers R R need not be attached to
1116 bar R, since evidently the nature of the
whole mechanism and its essential action will
remaln unchanged as long as they are at-
tached to any portion of the hanger or other
parfs rigidly connected to the same. Thus,
for instance, in certain cases I prefer to at-
This

understocd therefrom mthout. further expla-—
nation.

Referring now once more to Iig. 1, it will
be seen that though the hanger will take a
sligntly-oblique position under the influence
of the pull of the traction-cable it will in most
cases not hang at right angles to the direc-
tion of the latter. 'The result will be that a
slight bend will be introduced into the trac-
tion-cable immediately in front and in the
rear of the grip, as clearly illustrated in Fig.
1. Though this circumstance is almost of no
impmtance 1n practice, I have found it useful
to devise a further modification of the ar-
rangement already described, by which the
grip 1s mounted in such a way as to be at lib-
erty to adapt itself automatically to the di-
rection of the fraction-cable in any position
of the hanger. This machﬁeam(m 1s shown
in Figs. 6 and 7.

The construction of the eal turning block

D?, sliding block D, and the other p&rts CO-
opera,tmrr with them is the same as above
described with reference to Figs. 3 to 5.

-

modification merely applies to the stationary
block D', fastened to the hanger. 'This sta-
tionary bloek D’in the mod-iﬁeatiou shown in
Ifigs. 6 and 7 is provided with a circular open-
ing, forming a bearing for a second block DS,
loosely ﬁtted 1into it in such a way as to turn
freely around its geometrical axis. This sec-
ond block D3 is provided with an extension
on one side ending in the fixed jaw J’ of the
grip. The second or movable jaw J? forms
one ptece with the lever &, as in the above-
described forms; hut the joint connecting the
link M with the lever in this case is again a
nniversal joint, the preferred constr uemon of
which 1s shown in Fig. 6. The rear end of

the lever G is formed by a spherical head G,

movably held in a case M?, containing a cor-
responding spherical cavity. By this means
it will be understood that the whole ﬂ"lf‘lpplnﬂ‘
mechanism, comprising the parts D3, J', and
J=, eanfr eely turn around the o'eometuea,l axis
of the block D3, and will therefore automatie-
ally adapt itself to any angle the hanger may
assume with relation to the traction-cable.
In the embodiments of my invention hith-
erto described the rear end of the lever G has
invar lably been shown connected to the lower
end of the link M, and thereby with that part
of the car which is directly supported by the
driving-wheels. It will, however, readily be
understood that the nature of the present in-
vention is not affected when instead the fixed
jaw J' of the grip is attached to the link M
and the movable jaw J* is connected with the
hanger K. This form of construction, com-
bined with the modification described with
reference to Figs. 6 and 7, is shown in Fig. 8.
The block D/, with the cirenlar opening con-
taining the block D®, is in this case attached
to the link M, and the socket M?, containing
the ball G, fonnmﬂ‘ the head of the lever G
is fastened to the hanﬂ'el L. As will be un-
derstood without further explanation, this in-
terchange of parts might be applied to any
of the above-described forms without in any
way alfecting the action of the mechanisn.
Having now particularly described and as-
certained the nature of my said invention
and the manner in which the same is to be
performed, 1 declare that what I claim is—-
1. Inan antomatic gripping mechanism for
the vehicles of suspended cable or rope rail-
ways such as deseribed the combination with
a hanger pivotally suspended from a block
adapted toslide up and down in guidesin the
frame of the car, said hanger bemw provided
with means for car 1ymﬂ*‘uhe load, of 2 pair of
Jaws forming a grip one of which is attached
to said han?er and the other of which is con-
nected by a link to the stationary framework
of the car, substantially as and for the pur-
pose descubed |
2. Inan automatic gripping mechanism for
the vehicles of suspended cable or rope rail-
ways such as described the combination with
a hanger pivotally suspended from a block

The | sliding in substantially vertical guidesin the
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frame of the car, sald hanger being p10V1ded
with means for carrying the load, of a pair of
jaws forming a grip one of which is attached

to said hanger and the other of which is con-
nected by a link to the stationary framework
of the car, said link being hinged at both ends
by means of universal ;1011:1135 substantmlly as
and for the purpose described.

3. Inan automatic gripping mechanism for
tize vehicles of suspended cable or rope rail-
ways such as described the combination with
a substantially cylindrical block placed in
corresponding bearings in the frame of the
car and containing a second block adapted
to slide freelyup and down in guides diamet-
rically arranged in said eylindrical block, of
a hanger suspended from said sliding block
and provided with means for carrying the

load and of a pair of jaws forming a grip one.

of which is attached to said hanger and the
other of which is connected by means of a
link to the aforesaid cylindrical block, sub-
stantially as and for the purpose set forth.
4. Inan automatic gripping mechanism for
the vehicles of suspended cable or rope rail-
ways such as described the combination with
a substantially cylindrical block placed in
corresponding bearings in the frame of the

carand containing a second block adapted to

slide freely up and down in guides diametric-
ally arranged in said cylindrical block, of a
hangersuspended from said sliding block and
provided with means for carrying the load,
of one of a pair of gripping-jaws fixedly at-
tached to said hanger, of the second of said
pair of jaws plvobally connected to the first
and provided with a lever of suitable length
and of a link connecting the free end of said
lever with said cy Imdmcal block, substan-
tially as and for the purpose described.

5. In an automatic gripping mechanism for
the vehicles of suspended cable or rope rail-

l
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ways such as described the combination with
a substantially eylindrical block placed in
corresponding bearings in the frame of the
car and containing a second block adapted to
slide freely up and down in guides diametric-
ally arranged in said ceylindrical block, of a
hangersuspended from said sliding block and
provided with means for carrying the load
of one of a pair of gripping-jaws fixedly at-
tached to said hanger, of the second of said
pair of jaws pivotally connected to the first
and provided with a lever of suitable length
the free end of which is connected by a link
with said eylindrical block and of means for
adjusting the length of said link, substan-
as and for the purpose set forth.

6. In an automatic gripping mechanism for
the vehicles of suspended cable or rope rail-
ways such as deseribed the combination with
a substantially eylindrical block placed in
corresponding bearings in the frame of the
car and containing a second block adapted to
slide freely up and down in guides diametric-
ally arranged 1n said cylindrical block, of a
hanger suspended from said sliding block and
provided with means for carrying the load
and of a pair of jaws forming a grip one of
which is attached to said hanger and the other
of which is connected by means of a link to
the aforementioned cylindrical block, the

45
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fixed jaw being placed in a bearing and the

free end of the lever controlling the movable
jaw being provided with a universal joint,
511bbtdutlally as and for the the purpose set
forth.

In wifness Whereof I have hereunto set my
hand in presence of two witnesses.

RUDOLF PFAF¥FENBACH.

Witnesses:
RUDOLPH FRICKE,
J. W. RICHTER.
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