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erally employed, however, for the ‘‘Gather- |
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To all whom it ULy CONCern: |
Be it known that I, Carr. W. LARSON, a citi-

‘zen of the United States, residing at Schen-

ectady, county of Schenectady, State of New
York, have invented certain new and useful

Improvements in Cable-Reels, of which the |

following is a specification. .

My invention relates to the construction of
an improved form ¢f mechanism for reeling
and unreeling cable or the like. -

In the particular embodiment of my inven-
tion which I have hereinafter illustrated and
described my invention is applied to an elec-
tric mine-locomotive, although it will be ob-
vious that all of the features of my invention
are not limited to such application. - |

As i1s well known, the use of electric loco-
motives provided with some form of the

the hauling of coal or the like in the main
entries or branch headings of mines is quite
These locomotives are not gen-

ing” of cars from the working faces of the
rooms of mines, owing to the difficulty and

expense involved in the provision of suitable _
| or other suitable material, may be secured to

means for supplying current to the locomo-
tives in these rooms. |
One of the objects of my invention is the
construction of suitable mechanism carried
by the locomotive for reeling and unreeling

a flexible conductor which is adapted to have

one end connected to the controller-terminal
and the other end to the trolley-wire or the.
iike in the main entry or branch heading from

which the room is an offshoot.

My Invention consists of certain features

of construction and arrangement pointed out
1n the claims annexed to and forming part of
this specification. |

For a better understanding of my inven-

tion reference may be had to the accompany-

ing drawings, in which I have illustrated one
embodiment of it. - | -
Of the drawings, Figure 1 is a perspective

view, and Fig. 2 is a side elevation, showing

a mining-locomotive equipped with my cable-
reel. |
details of the reel mechanism, and Fig. 4 is

Fig. 3 is a sectional elevation, showing |

an elevation showing a portion of the reel
mechanism with parts broken away and in
sectlon. | ’

In the drawings I have conventionally illus--

trated a mining-locomotive 1 equipped with
a trolley 2, whick is shown as held in an in-
operative position by a hook'3, a controller
4, a brake - wheel 5, headlight 6, circuit-
breaker 7, and sand-bhox valve-levers 8. On
the top of the locomotive and at its front end

18 placed a cable-reel or winding device 9.

The cable-réel proper consists of a disk 10,
which may be formed of wood or other suit-
able materidl, and has secured to it at its pe-
riphery oneend of each of a plurality of curved
metal bars 11.  Tlhe other end of each bar 11
15 secured to ametalring12. The bars 11 are
shaped to form a curved pulley-face, upon
which the cable 13 is wound, asis clearly shown
in the drawings. A metal bushing 14.passes
centrally through the disk 10. and by means
of it the disk 10 i1s swiveled abouuv a tubular

hub orboss 15, projecting fromadriving mem-

ber 16. 'The member 16 has an annular beat-
ing-surface 17, against which the urder side
of thedisk 10 rests. - A friction-disk 18, of tiber

the under side of the dislk 10 in a position to

-bear against the surface 17 fora purpese here-
mafter deseribed. A tubular boss or hub 20,

extending upward from a base or support21,
secured to the locomotive, formsa pivot upon
which the member 16 1s swiveled. The base
or support 21 1s also formed with anannular-
shaped bearing-surface 21’; on which the driv-
ing member 16 rests.
member 16', of fibrous or other suitable ma-

terial,may be placed between thedriving mem-

ber and the surface 21', as shown, for a pur-
pose hereinafter described. A bushing 22,
which may be formed of wood or other suit-

- able material; 1s placed between the outer sur-

face of the boss 20 and the innersurface of the
collar 195. | |
Bearings 23, 24, and 25 are formed in suit-
able bosses cr pillow-blockscarried by the base
21. Within these bearings tubular sleeves or
memboers 26 2728, respectively, are journaled.
A shaft 29 passes interiorly through the mem-

An annular friction
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hers 26 27 28.  This shaft is adapted to move
lorgitudinally through the tubular members
and to turn loosely in the members27 and 28.
T{hﬁi member 26, however, is splined fo the
shaft.

“aseriesof sprocket-teeth which coéperate with

10

a sprocket-chain 30, passing over a sprocket-
wheel 31, carried by one of the axles of the
locomotive, to rotate the member 26, and
through it the shaft 29, when the locomotive
moves. The members 27 and 28 each carry at
their outer-ends-a set of flexible fingers 32.

Cach set of these fingers forms one member .

of a coupling device. Disks 33 and 34, re-
spectively, are provided on their inner sides
with pockets 35, into which the fingers 32, car-

ried by the members 27 and 28, respectively,

20

may alternately enter to makea positive coup-
ling between the meinbers 33 and 27 and 34
and 28, respectively. The disks 33 and 34,

~ respectively, are journaled on collars 36 «-
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37, which in turn are pinned to the shaft 29.
The collars 36 and 37 carry at their outer ends

flanges 38 and 39, respectively, which'prevent

outward movement of the disks 33 and 34.
Plates 40 and 41, secured to the outer faces of
the disks 33 and 34, respectively, prevent
movement in an inward direction of the disk.

The disks 33 and 34 and the collars 36 and

37 are shaped toformannular channels 42 and

43, which are clearly shown in Fig. 3 of the
drawings. The flange 38 on the collar 36 1s

provided with a series of teeth 44, which pro--

ject into theannularspace42. Theperiphery
of the flange between adjacent teeth 44 is

shaped to form carved pockets 45. In each

of these pockets a steel ball is placed.” The
pockets 45 are so shaped that when the shaft
99 is rotated in the direction indicated by the

“arrow in Fig. 4 the balls which move to the

rear of the pocket do not have a working en-

“egagement with the disk 33; but when the shaft

R0
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rotates in the opposite direction the balls are
wedged into the opposite énd of the pocket
and lock the disk 33 and the collar together.

The collar 39 differs trom the collar 38 only

in the fact that the pockets are shaped so that

a rotation of the shaft 29 in the direction 1n-
dicated by the arrow in Fig. 4 will cause a
locking engagement between the disk 34 and
tl’ﬁe collar, while a rotation of the shatt in the
opposite direction will not cause a rotation
0"? the disk 34. - |
Asis clearly shown in Fig. 3, the collars 36

and 87 are positioned on the shaft 29 so that

only one of the tubular members 27 and 28
can be connected to the shaft at one time. A
pair of washers 46 are secared to the shaft
90 A member 47, loosely mounted on the
shaft 29 between the washers 46, has\a pro-
jecting arm 48, which rests In a slot 49 1n the
support 21. A lever 50, pivoted at 51 to the
support 21, having an inner upturned bifur-
cated end 50, the bifurcations of which strad-

65 dle the «rn 48, forms & means for shifting

The member 26 carries at its inner end

!
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the arm 48 and through it the shaft 29. A
bar 52, secured to the upper side of the loco-
motive, is formed with notches in which the
projecting end of the lever 50 may rest to
hold the shaft 29 in the position shown in
Rig. 8 or in the position in which the mem-

ber 28 is coupled to the disk 34 or in an in-

termediate position! in which neither of the

70

disks 83 or 34 engage coupling- fingers 32.

The inner ends of the tubular members 27
and 28 have secured to them bevel-gears 53
and 54, respectively, which mesh with bevel-
teeth formed on the under side or the mem-

‘ber 16, so that a positive rotation of either of

the members 27 and 28 will
of the member 16. |
The inner end of the conductor 13 passes

through the space existing between a pair ol

cause a.rotation

the bars 11 into a pocket 55, formed in the:

ander side of the disk 10. At the inner end
of this pocket the conductor is secured In
place by a bolt 56, passing upward through
the disk 10. This bolt also secures in place
one end of a spring or finger 57, which may
be formed of copper, brass, or the like.
spring or finger 57 and a plurality of similar
springs or fingers 58, the outer ends of which
are secured to the disk 10, carry at their in-
ner ends a suitable contact plate or member

59, which may be formed of copper or other

cood conducting material. - The undersurface

The
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of the contact-plate 59 is held against the

head of a contact member 60, formed of cop-

per, brass, or the like, which is secured in

and insulated from the tubular boss 20. A
conductor of cable 61 extends from the con-
tact member 60 to one of the terminals of the
controller on the locomotive.

Annular pieces of wood 62 are placed on
the upper side of the disk 10 in a position to
surround the springs 58 and contact mechan-
ism. A disk 63, formed of suitable insulat-

100
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ing material, is placed on the upper side of the
upper annular member 62 and cooperates

“therewith to inclose the contact mechanism.

Suitable guides 64 .and 65 are placed ontop
of the locomotive at the front and rear, re-
spectively, to receive the cable when it is pald
out in one direction or the other.

Assuming that the locomotive is traveling:

away from one of the main passages of the
mine toward a roow in the direction indicated
by the arrow, Fig. 1, the outer ends ot the
cable 18 will be secured or fixed to the trolley-
wire or other conductor located in the main
passage of the mine, as indicated at 66 1n Figs.
1 and 2, and the lever 50 will be operated to

IX0O
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connect the disk 33 with the member 27.

When so connected, a rotation of the shatt 29,
operated by the movement of the [ocomotive

in the direction of the arrow, will not cause a’

rotation of the member 27. Asa'result the
only thing resisting the rotation of the.re~ @
as the locomotive moves along will be the 1 ric-
tion between the disk 10 and the’sapport 21,

125
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and the parts-can be so propq_rtioned and so

constructed that this friction will be just suffi-

cient to give the proper amount of tension to

the cable 13. As soon, however, as the loco- -_
the opposite direc-

motive starts to move in

tion from that indicated by the arrow in Fig.

-1 the member 27 will begin to rotate and will

turn the member 16 and the disk 10 in the
proper direction to wind up the cable 13. In
order to ohtain the proper amount of tension

on the-cable 13 as it is being wound up, the

member 16 is geared to have a speed some-
what higher than would be necessary if the
disk 10 and the member 16 were to turn to-

much as twenty-five per cent,
this difference of speed a slipping takes place
between the member 16 and the disk 10, and
the tension on the cable 13 is regulated by the
friction resisting this slipping between the
member 16 and the disk 10. It will be 0b-

- served that the frictional engagement bety i
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- movement of
dicated by
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- this
are arranged to cause a rotation of the mem- |
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. slippage between the support 21 and the mem-
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the member 16 and disk 10, which regulates
the tension on the cable 13 as it is being wound
up, 1s constant and not intermittent in action.
The frictional engagement is gravity con-

trolled, as it depends upon the weight of the i

disk 10 and parts carried thereby. This in-
sures that the tension on the cable is substan-
tially constant during the winding-up opera-

tion and not intermittent or dependent upon
the flexibility of the cable. ;

When it is desired to move away from the
fixed conductor in the direction indicated by
the arrow in Fig. 2, in which case the oppo-
site end of the locomotive is in advance from
that in Fig. 1, the member 50 should be op-

erated to move the shaft 29 in such manner as .

- t0 cause an engagerent between the
32 and the sleeve 34.

fingers
-When so connected,
the shaft 29 produced by a
the locomotive in a direction jn-
the arrow in Fig. 2 will have no
effect on the driving member 16, and the ten-
sion on the cable paid out will be regulated
by the frictional resistance to the movement
of the disk 10. When. however, the loco-
motive starts in the opposite direction from
that indicated by the arrow in Fig. 2, the shaft
29 will rotate the member 16 in the direction
to wind up the cable.

the rotation of

connection that the clutch - mechanisms

ber 16 in one direction only—namely, the di-
rection necessary to give a winding move-
ment to the disk 10. | _

Preferably the parts are so proportioned
that the frictional forces tending to prevent

ber 16 are about balanced by .the frictional
forces-tending to prevent relative movement

bhetween the member 16 and the disk 10. This

1s due to the fact that the frictional forces
tending to prevent relative movement he-
tween the support 21 and the member 16 raust

| be at least oreat en-ough to

o alter

This differencé in speed may be ase
As a result of

formerly in use.

It will be observed in-

3

insure a proper
tension on the flexible member when it is be-
Ing unwound, and any excess of such frie-

‘tional forces réquires an un necessary waste of

power in winding the cable up. - The friction
members 18 and 21 and the bushing 22 are
employed to insure constant coefficients of
friction between the various members. These
parts are preferably made of fibrous material,
as the necessity for lubrication; which tends
the frictional relations between the
parts, 1s thereby avoided. By this construc-
tlon a proper amount of tenston is put upon
the cable both on the paying out and winding
up of the cable, and as the lever 50 1S set to
the proper position while starting into the
room the motormsan need pay no further at-
tention to the cable-reeling mechanism upon
starting back, since the mechanism takes care
of itself automatically. ' It will of course be

understood ‘that with the construction de-
scribed the rails on which the locomotive runs -
are Intended to be the return-conductor of the .

system. This, however, is not an objection-
able feature, since in practically all mines in

which locomotives are employed iron or stes]

rails are now used instead of the wooden rails
When, however, my ‘cable-
reel is to be employed upon a vehiecle which
does not use a ground or rail return, only

70
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slight modifications in the construction de-

seribed are necessary to adapt it for the si-

multaneous manipulation of two or more con-

ductors.

While I have described the best form of my
invention which is now known to e, it is ob-
vious that modifications in constriction and
arrangement may be made in the formof my
Invention without departing from the Spirit
thereof. . o |
_ What Iclaim as new, and desire to secure by
Letters Patent of the United States, is—

1. In combination, a movable venlcle, a
windingdevice carried thereby, a flexible mem-
ber having one end connected to the winding
device and the other onie secured at a fixed
point, a driving member frictionally connect-
ed to-said reel, means for causing ‘a positive
rotation of said driving member when the ve-
hicle-moves in a predetermined direction, and
a frictional device resisting the movement of
the driving member when the vehicle mMoves
1n the opposite direction.. A

2. In combination; a support, a driving
menber swiveled thereon, frictional means
tending to prevent relative movement of the
supportand driving member, a winding mem-
swiveled on said support, and fric-
tional means tending to prevent relative move-
ment between the winding member and

driving member.
5. In combination, a movable vehicle, a ree]

or winding device carried thereby, said reel or
winding device comprising a support fixed to

the vehicle, a shaft mounted In.said support,

 fele
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‘thereby,

member when the vehicle moves

4

means for causing a movement of the vehicle |
‘o rotate theshaft, a driving member mounted

on said support, a winding member also mount-
ed on said support, frictional connections be-
tween said support and said driving member
and between said driving member and said
winding member, and means by whichamove-
ment of the shaft in either divection can be
made to causea rotation of the driving mem-
ber in a single direction. o

4 1n a device for winding up and unwind-
ing a flexible conductor, a ree]l or winding
member, a support upon which said reel or
winding member is rotatably mounted, a con-
tact or terminal carried by said support, a
plurality of spring - fingers carried by said
winding member, a contact plate or member
pressed against sald contact device by saic
flexible fingers, and means for electricatly con-
necting one end of theflexible conductor with
said contact plate or member.

X 1n combination, a vehicle, a winding de-

vice carried thereby,gearing connecting one of

the axles of the vehicle with the winding device,
and means for changing said gearing so that a
predetermined movement of the vehicle 1n
oither direction will cause a winding move-
ment of the winding device. -

6. In combination, a vehiclemoving toward
or away from a fixed point, a reel carried by
the vehicle, a flexible conductor having one

ond attached to the reel'and the other at the
fixed point, a driving member in frictional
engagement with

the reel, means for operat-
ing the driving member when the vehicle
moves toward the fixed point, and frictional
means resisting the movement of the driving
member in the opposite direction. |

# In combination, a vehicle, a reel carried
a flexible conductor
secured to the reel and the other end adapted
to be secured to a fixed conductor, a driving

member in frictional engagement with the

reel, and means for operating said driving
toward the
point at which the end of the conductor 1s se-
cured, thediréction of movement of said driv-

ing member being independent of which end

of the vehicle is pointed toward the point.at
which the end of the conductor 1s secured.
8. Incombingtion, & pivoted cable-reel pro-

vided with a bearing-surface, a driving mems-

" ber pivoted concentrically with said reel and

60

65

having a bearing-surface in frictional engage-
ment with the bearing-surface of the reel, a
support on which' the
mounted, means for producing a compara-
tively largé amount ot friction between the
driving memberand the support, a shaft, and
means for connecting the shaft and the driv-

ing member so that a rotation ¢f the shaftin

“one direction will causea rotation ot the driv-
ine member while a rotation of the shaft 1n.

the opposite direction will not cau:-a rota-
tion of the driving member.

having one end | to
cluding a elutch

driving member 1s

779,612

9. Incombination,asupport,adriving mem-
ber pivoted thereon, means for producing

comparatively large amount of friction tw-

tween the support and the driving member,
a pivotally-mounted reel in frictional engage-
ent with said driving member, and a cable
having one end secured to saicl reel and the
other end secured to a fixed support. |

"10. In combination, a movable vehicle, a

cable-reel carried thereby, a flexible conduc-
tor on shid reel, means for securing the outer

end of said conductor tc a fized conductor,

and means independent of the flexibility of
the flexible conductor and operated by the ve-
hicle for rotating the reel when the vehicle

moves toward the fixed conductor, said means

tending to run the reel ata higher rate of
speed than is necessary o wind up the flex1-
ble conductor. - |
"11. Incombination, amovable vehicle, a rocl
carried thereby. a flexible conductor on said
reel, the outer end of which is adapted to be

»

secured at a point, the cable being wound up

or unwound as the vehicle moves toward or
away from the point, a driving device fric-
tionally coupled to the reel, and means for
operating said reel to cause the cable to be

wound up as the vehicle moves toward the -
point, said means working at a speed which

tends to turn the reel faster than 1s necessary

to wind up the cable, and mechanism for pre-

venting movement of the driving member
when the vehicle moves in the opposite direc-

tion whereby a substantially constant tension
ig maintained on the flexible ¢ nductor when

winding up and unwinding it.
12. In combination, a movable vehicle, a
winding device carried thereby,

and means by -

80
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which a movement of the vehicle can be made -

io drive the winding device, sald means in-
mechanism having two op-
erative positions, said clutch mechanism op-
erating in one of said operative ‘positions o
cause & movement of the vehicle in one direc-
tion only to exert a driving torce on the driv-
ing device and in the other operative post-
tion to cause a movement of the vehicle in

the opposite direction only to exert 2 driving

torce on the winding device.’

13. In combination, a mo,vabl'eavehicle,a

winding device carried thereby, and means by

which & movement of the vehicle can be made

to drive the winding device, said means incluad-

ing a clutch mechanism having two operative

positions, seid ¢lutch mechanism operating in
one of said operative positions to cause a move
ment of the vehicle in one direction only to
exert a driving force on the driving device
and in the other operative position to cause a
movement of the vehicle'in the opposite direc-
tion only to exerta driving force on the wind-
ing-device, the driving force in each case tend-

105
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(25

ing te operate the winding device in the'same

direetion. - - _
. 14> Ii. combination, asupport ¢ wvided with

130
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an annular bearing-surface and a cylindrical

- boss, adriving member journaled on said boss

JO

20

25

30

DL ' ‘ . ' . v 1 i
and resting against said bearing-surface, said

driving member being also provided witl, an
annular bearing-surface, and a winding mem-
ber pivoted concentrically with :aid driving

device and resting on the bearing-surface of

said driving member. -

- 15.- In combination, a support provided with
an annular bearing-surface, a cylindrical boss,
a driving membher journaled on said boss and
resting aghinstsaid bearing-surface, said driv-
Ing mentber being also provided with an an-
nular bearing-surface, a winding member
pivoted concentrically with sald' driving de-

vice and resting on the bearing-surface of said

driving member, a contact member carried by
sald boss, and another contact member car-
ried by said winding member engaging the

first-mentioned contact device.

-16. In combination, a winding member, a
driving ‘member, g
alternately - operative clutch devices, and
neans connecting the clutch devices and the
driving device to'catise a rotation of the shaft
so that when one of the clutch devices is op-
erative a rotation of the shaft in one direc-
tion only will operate the driving member,
the other clutch device when operative being

arranged to cause a mgvement of the shaft in

the opposite direction only to operate the
driving member. = . |

17. In combination, a rotatable shaft, a mov-

~able member, a pair of cluteh devices, means

35

40

for moving the shatt longitudinally to cause | a movement of the driving means when the

one or the other of the clutch devices to en-
gage the driving

dgxflces being so arranged that when in the

engaging position a movement of the shaft in

one direction will cause a movement of the

~driving member and a movement of the shaft

45
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Laging position a moverment of

~the shaft is moved from one

in the other will not cause a movement of the
driving member, the other of said clutch de-
vices -being so arranged that when in the en-
the shaft in
the opposite direction will cause a movement
of the driving member. o

18. Incombination, asupport, provided with
@ vertical boss, a horizontal bearing-surface,

& driving member journaled on said boss and

resting against said bearing-surface, a rota-
table horizontal shatt journaled in sald sup-
port and arranged to have longitudinal move-
ment, a pair of sleeves mmifnt,ed on sald shaft,
gearing connecting said sleeves and said driv-
Ing member, and a means for connecting one
or the other of said sleeves with the shatt as
longitudinal po-
sition to another Jongitudinal position.

19. In combination, a support, a driving
member mounted on said support, frictional

means tending to prevent relative movement.
and the sunport,

hetweéen the driving member
a winding member, frictional means tendinge
to prevent relative movement of the winding

' the driving member,

tending to rotate the reel faster
shaft member, a pair of

member, one of said cluteh |

winding device: and
sald means so that
Ina predetermined direction will cause a wind-

-—

memper and the driving menther, g shaft, and

positive means for ¢ausip o a rotation of the
shaft in a predetermined directlon to move
said means being inop-
erative to limit the movement of the driving
member when the shaft rotates in the OpPPo-
site direction.

20. In combination, a winding member, a

O

7°

driving member, a . frictional connection be-

tween the two, positive means for causing a
movement of.the driving member in one di-
rection, and frictional means resisting the
movement of the driving member in the op-
posite direction. | |

21. In combination, a movable vehicle, a
reel carried thereby, a flexible member hav-
ing one end fixed and the other one secured

to the reel, means for driving the reel in the
direction to wind up the flexible member when

the vehicle moves in one direction, said means
ter than is nec-
essary to wind up the flexible member, and a

frictional connection between sald means and
sald reel. _ |

22. In combination, a movable vehicle a,

reel carried thereby, a flexible member having
one end fixed and the other one secured to the

-reel, means for driving the reel in the dijrec-

tion to wind up the flexible member when the
vehicle moves in one direction, said means

tending to rotate the reel faster than is neces-

sary to wind up the flexible member. a fric-
tional connection between said means and sald
reel, and frictional means tending to prevent

vehicle moves in the opposite direction.
23. In combination, a movable vehicle, a

reel carried thereby, a flexible member having
one end secured to the reel and the other one-
fixed at a point, a driving member for the reel,
and means for moving it with a speed propor-
tional to the speed _
moves toward the point at which the flexible
member is secured, said driving means being
arranged to drive the reel at a higher rate of
speed than is necessary to wind up the flexible
member, and a constantly - active frictional
connection between the driving member and
the reel to allow the necessary slippage be- .

tween the driving member and the ree] and
to regulate the tension on g

of the vehicle as the vehicle

flexible member.
24. Incombination, a vehicle, a winding de-
vice carried thereby, gearing oy nmieans of

whicha movement of the vehicle can be caused
tooperate the winding device, and means for
changing said gearing so that a predetermined
movement ot the vehicle in either direction

will cause a winding movement of the wind-

ing device.

25. Incombination, a vehicle, a winding de-

vice carried thereby, means by which a move-

ment of the vehicle can be made to operate the

mechanism for altering
a movement af the vehicle
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ing movement of the winding device while
the movement of the vehicle in the opposite
direction will not cause & movement of the
winding device.

26. In combination, a momble Vehlcle, a
Wmdmo' device car 1‘Ied by the vehicle, adriv-
ing membel for operating the winding device,
means for operating the dnvmo' member when
the vehicle moves in a predetermmed direc-
tion, and means resisting the movement of the
driving member when the vehicle movesin the
opposite direction.

27. In combination, a movable Vehlcle,
windingdevice carried thereby,a flexiblemem-

ber Wound and unwound by said winding de-

vice, means tending to operate the wmdmo' de-
vice at ahigher speed than 1s necessary to wind
up the flexible member as the vehicle moves,

and a constantly-active frictional operating |

engagement between the winding device and
1tS operatmtr means. .

28. In combination, a movable vehicle, a
winding device carried thereby, a flexible
member wound up by said winding demce as
the vehicle moves, and means tending to oper-
ate the winding device at a higher Speed than
is necessary to wind up the ﬂex1ble member,
said means and winding device being so con-
nected that a slippage may take place between
them which will insure a proper specd of the
winding device, said slippage being independ-

- ent of the ﬂemblhty of the ﬂemble member.
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- 99. In caombination, a movable vehicle, a
- winding device carrled thereby,

a flexible
member on said winding device, means oper-
ated by the movement of .the vehicle tending
torotatesaid winding device faster than neces-
sary to wind up the flexible member, and a
connection allowing a slippage between said
operating means and said winding device, said

 connection being independent of the tension

45

of the flexible member.

30. In combination, a movable Vehlcle, a
winding device ca.rrled thereby, a flexible con-
ductor on said winding demce means for se-

curing the outer end of said conductor to a
fixed cond actor, and means tending to operate |

the winding device at a higneér ate. of speed

than is necessary to wind up the fiexible con-
ductor when the vehicle moves towatd the
fixed conductor, said means comprising a fric-
tional clutch, the members of which are forced
together with a pressure which 1s independent
of the tension of the conductor.

. In combination. a movable vehicle, a
d1 wmﬂ‘ member having a frietion- %urt‘we
mounted on said vehicle,a winding-reel having
a friction-surface engaging mth the friction-
surface of said drwmﬂ‘ membel the weight
of said winding - reel bemﬂ* carried by the
driving member, and means ‘for driving the
drlvmfr member at a speed higher than that
is necessary to wind up the conductor.

39. In combination, a movable vehicle, a
winding device carried thereby,a flexible con-
ductor on said winding device, means for S@-

curing the free end of said conductor to a

fixed conductor and means tending to run the
reel faster than necessary to wind up the con-
ductor when the vehicle moves toward the
fixed conductor, said.means comprising a fric-
tion-clutch, the members of which are held
together by a substantially unvarying force
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which allows the slippage necessary to insures.

a proper feed of the flexible conductor.

15

33. In combination, a movable vehicle, a *

winding device carried thereby, a flexible con-
ductor having one end secured to sald winding

device, means for securing the other end o‘r

" said conduetor to a fixed conductor and means

tending to operate the winding device at a

higher rate of speed than is necessary to wind

up the flexible conductor when the -vehicle

| moves toward the fixed conductor, said means

comprlsmcr a pair of members comta,ntlv held
in frictional engagement with each other dur-

“ing said movement of the vehicle.

In witness whereof T have hereunto set my
hand this 28th day of May, 1903,

(JARL W. LARbON

Wltnesses
- Bexyamin B. HULL
HerLeNn OrFORD.
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