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To all whom tt may concern:

Be it known that I, Coarres W. MiLLER, a
citizen cf the United States, vesiding at
Cclumbus, in the county of Franklin and
State of Qhio, have invented certain new and
useful Improvements in Car-Hauls, of which

the following is a specification, reference be- |

ing had therein to the accompanying draw-
ings.

This invention relates to improvements in

bauling apparatus of the class adapted both
te prepel and to contrel the travel of cars
along grades. '

It relates particularly to such a system in
which a flexible endless cable or chain is ex-
tended arcund a cireuit, along both the up-
leading and downleading paths of which the
travel of the cars is controlled by car-engag-
ing elements carried by said draft device and
each cf which nermally projects upwardly
therefrem along both of said paths.

The cbject of the invention is to provide
simple and eflicient means for guiding the
cable or cluain from one run to the other in
such marmner that the car-engasing attach-
ments therecn will maintain the same rela-
ticn thereto aleng both theuprun and down-
run and will not be permitted to turn and
twist the cable at the points where its course
of travel is deflected.

The invention is particularly applicable
for use in connection with an endless chain or
cable haul having secured thereto and car-
ried thereby car-engaging attachments which
ave mounted upen antifrietion-collers a
wiich are adapted to be supported upon and

run along guide or track ways provided along

the up ana down runs of the system.

Figure 1 is a side elevation ¢f an apparatus

embodying my improvements. ig. 2 is an
end elevation of the same at the end at which
power is applied to the system. TFig. 3 is a
section on the line 3 3, Fig. 1. Fig. 41sa side
elevation of a portion of one of the guide-
sheaves which is adapted to deflect the cable
while maintaining the car-engaging elements
or arms therecn in the same plane as the
sheave. Fig. 5 is a section on the line 5 5,
Fig. 4. Fig. 6 is a plan view of a poztion of
ore of the sheaves which is adapted to de-
flect the cable while maintaining the car-en-
gaging elements or arms thereon transverse

to the plane of thesheave. Fig. 7is asection
on the line 7 7, Fig. 6.
In the drawings, A represents as an en-

. tirety the endless cable or chain draft device;

B B, a pair of eodperating car-engaging at-
tachments thereon; C, a car having an attach-
ment engaging elements €/, and D the mech-
anism through which poweris applied for ac-
tuating the endless draft device. .

B I represent conventionally-disposed
parallel trackways arranged for the greater
part ¢f their length at an inclination to the
horizental, and the former directing the travel
of the uprunaning cars and the latter direct-
ing the travel of the downrunning cars.

As my invention does not pertain to the
apparatus and the arrangement of parts as

n entivety, it will not be necessary to here
give a detailed description of the same, and
the parts hereinbefore referred to are simply
shown for the purpose of illustration.

The attachments B B’ are arranged, as
hereinbefore referred to, in pairs.
tachments B comprise a two-part cable-grip-
ping element or clamp 1, separable on longi-
tudinal lines and supported by four antifric-
tion-rollers 2 and an upwardly-extending
vielding arm 3. The antifriction-rollers 2
are mounted at front end rear on either side
of the szid clamp. The upper part of the
clamp has upright webs or walls 4, support-
ing an inclined top wall 5. The yielding
arm 3 is pivotally mounted between the said
upright walls 4, as indicated at 3/, and it is
normeally pressed upward into engagement
with the top wall 5 by means of a flat curved
spring 6, having one end secured to the up-
per surface of the upper part of the clamp
and its free end bearing against the under
surface of the said yielding arm. The at-
tachments B’ likewise consist of a two-part
longitudinzlly-separable clamp 7, two pairs
of antifiiction-rollers 8, and an arm 9. This
arm 9, however, is either formed integrally
with or is rigidly secured to the top part of
the clamp. 9’ 97 are wearing-plates secured
to the upper end of the arm 9 and are adapt-
ed to engage with the attachment or arm ¢’
on the car. '

10 10’ indicate guide-rails arranged adja-
cent to the upleading and downleading runs
of the cable and at either side of the vertical
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plane of travel thereof and adapted to be en-
gaged by the antifriction-rollers on the cable-
trucks in their travel.

At the lower end of the system the cable is
deflected or guided from its lower run to its
upper run by a guide sheave or wheel 12.  In
most systems, as in the one here described,
this guide-sheave at the lower end of the sys-
tem is arranged beneath the trackways for
the cars at this point and is slightly inclined
to the horizontal. It is essential that the
cable-trucks be guided from the downrun to
the uprun in such manner that they will not
turn out of position and twist the cable,
since it is necessary that they should nor-
mally travel along both runs with their arms
or. dogs extending upwardly. The guide-
rails 10 10’ for the antifriction-rollers extend
to a point closely adjacent to the sheave 12.
The periphery of this sheave is recessed at in-
tervals, as indicated at 12’, in order to re-
ceive the cable attachments or trucks, and
between these recesses cable-guiding teeth
12* project alternately from one side of the
wheel and then the other in the well-known
manner.

13 are plates detachably secured to or
formed integrally with the under surface of
the sheave 12 at the recesses 12’ therein.
These plates form a bottom wall for the said
recesses and extend from the inner wall of the
recess outwardly a distance equal to the
width over all of the cable-trucks. It will be
seen that as one of the said trucks leaves the
lower end of the guides 10 10’ on the down-
run and enters one of the recesses 12" in the
sheave its antifriction-rollers on either side
engage with the upper surface of one of the
truck or attachment supporting plates 13 in
such manner as to prevent the truck from
turning and twisting the cable. The trucks
travel around in this condition in the re-
cesses in the sheave 12 until they start on
their uprun, when they at once engage the
guide-rails 10 10’ therealong.

The vertically-disposed sheaves at the up-
per end of the system, which are indicated by
14, 15, and 16, are all of the same construc-
tion, so that only one of them need be de-
scribed. Thus the sheave 14 is provided
with recesses 14’ ot intervals about its pe-
riphery, which are adapted to receive the
cable attachments in the well-known man-
ner, and between these recesses the periph-
ery of the sheave preferably carries the al-
ternately - disposed cable-guide teeth 14
16 16’ are guide-plates having their outer-
most surfaces transverse to the plane of the
wheel and each arranged at either side of the
wheel and each extending across one of the
recesses 14’ therein. These guide-plates
may be formed integral with the wheel, or
they may be rigidly and detachably secured
in position thereon in any desired manner.
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Each one of them extends laterally a suffi-
cient distence to be in the plane of travel of

65

the antifriction-rolls on the cable-trucks at

that side of the sheaves, and as the cable-
trucks enter the recesses the antifriction-
rollers engage with the laterally-projecting
guide-plates and are by them held from
turning and twisting the cable. The guide-
rails 10 10’ for the antifriction-rollers are at
the upper end of the system likewise carried
to a point in close proximity to the periph-
eries of the guide-sheaves for the cable, so as
to insure the proper directing of the cable-
trucks onto the sheave 14 and from the
sheave 16 onto the downrunning guides.

The operation of these cable-attachment

]0

75

8o

engaging and guiding devices on the sheaves

will be readily understood. As each attach-
ment or clamp leaves the guide-rails 10 10’
and enters one of the recesses in the periph-
ery of the adjacent sheave it is engaged by a
suitable plate or by laterally-extending ribs
or flanges carried by the sheave and is pre-
vented from turning and twisting the cable.
So, too, as the attachment leaves the sheave
to pass onto the guide-rails 10 10’ it is prop-
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erly directed thereon with its car-engaging -

element or elements projecting upwardly.

I am aware of the fact that in earlier end-
less-cable haul systems devices have been
provided for preventing the turning of the
cable attachments as they are deflected by a
guide wheel or sheave from one of their paths
of travel to another in order to prevent the
twisting of the cable—such devices, for ex-
ample, as are shown in Patents Nos. 93,361,
of August 3, 1869, to Smith; No. 788,861, of
May 2, 1905, to Wagner, and No. 722,951,
of March 17, 1903, to Damron. In these
earlier devices, however, the attachiments
are kept from turning by means of a sta-
tionary guide-rail, with which they engage
and which extends concentricelly around the
periphery of the guide-sheave and closely ad-
jacent thercto; but in these earlier devices
frictional resistance and wear and tear occurs
between the said stationary guide-rail en-
circling the sheave and the parts of the cable
attachment with which it engages. It will
be noted that in my construction the cable-
attachment engaging and guiding devices
rotate or travel with the cable-deflecting de-
vice and that in this particular they are es-
sentially different from the earlier devices
which are intended to perform substantially
the same function.

I make no claim to the arrangement of
parts shown in the drawings for applying
power to the endless draft device for actu-
ating it, as I believe the same to be the in-
vention of Archibald W. F. Steckel and
shown and described in his application for
patent, Serial No. 269,873, filed July 15,
1905. Where the drive is thus effected. it
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will be noted that guide-rails 10 10’ should
extend from the sheave 14 to the power-
applying sheave 17 and from the latter to
the sheave 15. The power-applying sheave
17 should be of construction similar to tha
of the sheave 12 and is so indicated.  The
sheaves, with the plates or guides extending
transversely from either side thereof at the
cable—truck—receiving recesses, are adapted
to deflect the cable whils maintaining the
car-engaging arms carvied by the trucks in
the sams plane as the sheave, while the
sheaves with the cable—tz’uck—supporting
plates arrangsd only at one sids of the ro.
cesses therein, are adapted to deflect the sabla
while mainteining the car-sngaging arms on
the cable attachments transverse to the
planes of the sheaves.

What T claim is— :

1. In a car-haul system, the combination
of an endless draft daviee arrangad to travel
around & civcuit baving a pathway for up-
ward-moving cars and a pathway for ratum
or doWmm‘rd—moVing cars, supporting and
guiding devices for s2id endlass craft devies
arrangad to deflect it and to civoct it from
one to tho other of said pathways, a car-on-

gaging clement carried by said draft devies,
sid means arrangsd to engage with and to

travel with said car-engagcing element while
1t is being deflectsd from one of said paths of
travel to the other to prevent it from turn-
ing and twisting the cabls, ~

2. In a car-haul system, the combination
of an encless draft devies arrangzad to travsl
around a civeuit having o pathway for up-
werd-moving cars and g pathway for raturn
or downwa1‘d—moviz‘;g cars, supporiing and
guicing devices for szid endless draft deviea
arranged to deflect it and direct it from one
to the other of szid pathways, means for

guiding szid element along the said path-.

ways, and means arranead to engags with it
and to travel with it whilsit is bai gdeflacted

from one to the other of said pathways to

prevent it from turning and twisting the
able.

3. In a car-haul system, the combination
with an endless draft dsvice arrangad to
travel around o civeuit having an upleading
and & downleacing path of travel for cars, of
car-engaging elomonts sccured to seid ond-
less draft davieo having upwardly-extending
arms adapted along said upleadingend dewn-
leading runs to be maintained above the
encless draft devies at all times and to con-
trol the travel of the cors along both of the
sald runs, means for deflacting the endless
draft deviee from one path ef travel to tha
other, and means for engaging said car-on-
gaging eloments as they leave one path of
travel and for traveling with them and di-
recting them to their other path of travel and

adapted to prevent their turning or rocking
out of position between saic paths of travel,
4. In a car-ha | system, the combination
with an endless draft device having an up-
| leading and a downleading path of travel,
car-engaging elements carried by said draft
device having -arms adapted fo normally
| project vpwardly along both of said paths of
| travel and to engage and control the move-
| ments of the car therealong, and deflecting
devices for divecting said endless draft device
from one of its paths of travel to the other, of
g iding devices adapted to engage said car-
engaging elements and to travel vith them
from one of the said paths of travel to the
other so as to maintain them in their vpright
positions and to prevent their s inging owut
of the same and tw isting the cable.

5. In a car-ha] system, the combination
with an ‘endless draft device arranged to
travel around a cire:it having an - pleading
and a downleading path of travel for the
cass, a series of attachments carried by said
draft device and having car-engaging ele-
| ments adapted to control the travel of the

cars along both their © pward and downward
paths of travel, each of said elements being
/ for this p.rpose maintained in upright posi-

tion along each of said paths, and rotary
g iding mechanism for deflecting said end-
less carrier from one of said paths to the
other, of means cazrried by said guiding
mechanism for preventing the t:rning of the
sald attachments shile they are traveling
thereon and for directing them from one path
of travel to the other so that their car-engag-
ing elements remain above the endless draft
deviee along both of said paths of travel.

6. In a car-ha-1 system, the combination
with an endless draft device arranged to
travel aro. nd a cire. it having an Upleading
and a downleading path of travel for the cars,
and a series of altachments carried by said
endless draft device and having car-engaging
elements each adapted to at all times project
tpwardly from said endless draft device and
to control the movement of the cars along
either of said paths of travel, of rotary de-
vices for griding said endless draft device
{rom one of its paths of travel to the other,
each of said rotary devices having ovides
adapted to engage with the attachments on
the said draft device and to prevent their
torning and twisting the cable while they are
keing divected frem one to the other of said
paths of travel.

7. In a car-ha-] system, the combination
with an endless draft device arranged to
travel aro-nd a cire: it having an tpleading
and downleading path of travel for the cars,
and a series of attachments carried by said
endless draft device having car-engaging ele-
ments each adapted to extend normally up-
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ward from the draft

ward from the draft device along both its

aths of travel, of guide-sheaves for directing
caid endless draft device from one path to
the other, each of said sheaves having guides
arranged to engage with the said attach-
ments on the endless draft device and to pre-
vent their turning and twisting the cable as
they pass from one to the other of said paths
of travel.

8. In a car-haul system,
with an endless draft device arrange to
travel around a circuit having an upleading
and downleading path of travel for the cars,
and a series of attachments carried by said
endless draft device having car-engaging ele-
ments each adapted to extend normally up-
device along both its

the combination

_ paths of travel, of guide-sheaves for directing
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<aid endless draft device from one path to the
other, each of said sheaves having recesses
adapted to Teceive said attachments, and
guide-plates arranged at the recesses and
adapted to engage said attachments and pre-
vent, their tarning and twisting the cable as
they pass from one to
of travel.

9. In a car-haul system, the combination
with an endless draft device arranged. 1o
travel around a circuit having an upleading
and downleading path of travel for the cars,
and a series of attachments carried by said
endless draft device having car-engaging ele-
ments each adapted to extend normally up-
ward from the draft device along both 1ts
paths of travel, of guide-sheaves for directing
said endless draft device from one path to the
other, each of said sheaves having a series of
recesses around its periphery adapted to re-
ceive said attachments on the draft device,
and a series of guides arranged at said re-
cosses and adapted to engage and support
said attachments and to prevent their turn-
ing and twisting the draft device as it is de-
flacted from one to the other of said paths of
travel.

10. For a car-haul system having a single

~endless draft device arranged to travel around
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o circuit having an upleading and a down-
ward-leading path of travel for the cars and
carrying car-engaging elements adapted to
be maintained normally above the said draft
device along both. of its paths of travel, a
sheave for deflecting the course of travel of

eaid endless draft device having a series of

recesses arranged to receive the car-engaging
slements on said draft device, and a series of
guides arranged at said recesses and adapted
to engage the said car-engaging elements and
to prevent their turning and twisting the flexi-
ble draft device as it is deflected in its course
of travel by the sheave.

11. A sheave for directing the course of
travel in a car-haul system of the endless
draft device with a series of car-engaging ele-

the other of said paths |

844,164

' ments thereon, said sheave having a series of
| recesses arranged to receive the car-engaging
elements on the said draft device and a series
of guides arranged at said recesses and adapt-
ed to engage the said car-engaging elements
and to prevent their turning and twisting the
endless draft device as its course of travel is
deflected by the said sheave.
\ 12. A sheave for directing the course of
travelin a car-haul system of an endless draft
device having a series of car-engaging ele-
ments thereon, said sheave having a series of
recesses about its periphery arranged to re-
ceive the car-engaging elements on said end-
loss draft device, and a series of guide-plates
| gach arranged at one of gaid recesses Ol
the under side thereof and adapted to engage
the car-engaging elements on the said end-
| loss draft device and to prevent their turning
| and twisting the cable while their course of
| travel is being deflected.
13. A sheave for directing the course of

travelin a car-haul system of an endless draft .

device having a series of car-engagimng ele-
ments thereon, said sheave having a series of
| recesses about its periphery adapted tore-
ceive the car-engaging elements on said end-
| less draft device, and guides arranged at
either side of and longitudinally of each of
said recesses and adapted to engage the said
car-engaging elements at either side thereof
while they are on the sheave and their course
of travel is being deflected, in order to pre-
vent their turning and twisting the cable.

14. Tn a car-haul system, the combination
with an endless draft device arranged to
travel around a circuit having an upleading
and a downleading pathway for the cars, and
o series of cable-trucks carried by said end-
less draft device and having car-engagicg
elements normally extending upward there-
from along both of said paths of travel, of
) guide-sheaves for deflecting the course of

Travel of said endless draft device from one to
the other of sald pathways, each sheave hav-
ing a series of recesses adapted to receive said
cable-trucks, and a series of guide-plates
adapted to engage with said trucks and pre-
vent their turning and twisting the cable
while the course of the endless draft device is
| being deflected. . ’

15, In a car-haul system, the combination
of an endless draft device, supporting and
guiding devices for said endless draft device
arranged to deflect and direct it from one to
the other of its paths of travel, a cable attach-
ment secured to said draft device, and means
arranged to engage with and travel with said
{ cable attachment while it is being deflected
from one of said paths of travel to the other
to prevent it from turning and twisting the
cable. _

16. Tn a car-haul system, the combination

of an endless draft device, supporting and
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guiding devices for said endless draft device,
a cable attachment secured to said draft de.
vice and having an arm adapted to be main-
tained in upright position to engage a car
while moving along the paths of travel of
said draft device, and means arranged to en-
gage with and travel with said cable attach-
ment while it is being deflected from one of

D

' its paths of travel to the next to ‘prevent it
~from turning and twisting the cable. 10

In testimony whereof 1 affix m sienature
Y g

' in presence of two witnesses.
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CHARLES W. MILLER.
Witnesses:
Fraxk H. Cuurch,
S. J. Ware.



