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Anphcanon filed October 6, 1509,

Lo all whom ifmay coneern?

Be it known that I, Roserr R. Duxiop, a
citizen of United States, residing at
Columbns, in the county of Franklin Lmd
State of ()}no have invented certain new
and useful Improvements in Gathering-
Locomotives, of which the following is a
specification, reference being had therein to
the sccoimpanving drawing.

This inventicn relates 1o mine oathering
locomatives and has as its object to provide
a Iocemotive with a flexible ¢able for collect-
ing curvent and conducting it to the locomo-
hve, and with an ‘lﬂf()nm'l('l“\ umh‘m]ed
winding mechanism for the cable which is
1'0;:nl;1((30 by the tension in the cable.

Gathering focomotives provided with elec-
trie conduetor cables are used In mine rooms
and side entries which are net squipped with
t;*n loy wires or other fixed electric condue-
tors, The free end of the cable 15 electrically
cennected to the trolley wire in the nearest
main enlu, and the locomotive is propelled
along 1he tracks in the side entries and
TOOINS bv means of current co nuv ted by the
cable to the locomotive motors. The cable is
wound m)rm a reel carried by the Tocomotive
from which it 1s paid out as the lecomotive
i« moving away from me irollev wire and
upon w ich it iz wound when the locomotive
ix moving toward the trollev wire. Thus

cquipped. the locomotive is able to gather
t 1e coal or ore cars ﬁmn the reoms in which
ihe mine produict i« being eut. and haud them
to the main enlry whew thev can be col-
Jected in trains for haulage to points ontside
the mine. Great difficulty has been experi-
enced in properly wutm]hmr the unwinding
and \vmdxng movements of the reel. W Lien
thereel is unwinding, it ix desivable to main-
iaty a constant tens«mn in the cable which
shall be snfficient to prevent the cable frow
being laid in undulations along the frack,
and whx(h at the same time will not be
sufficient to break or damage the cable ¢r to
remove it fmm its terminal fastening at its
free end. When the cable is being wound
itisn emmuw to operate Hw reel at a speed
proportional to the speed of the locomative,
and at ‘the same time to cansze the powel
mechanism which operates the reel to tend
te wind the veel at all times faster than the
movement of the locomotive will permit so
that 2 uniform tension may also be main-
tained during the movement of the locomo-
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tive toward the trolley wire. The failure
of the winding mechanism to so operate will
result in the loeomotive running ahead of
the cable and in the wheels of the locomotive
passing over and damaging or completely
severing the cable. Many devices have been
suggested and many ideas followed out in
an attempt to proy ide a winding mechanism
for the reel and a brake for controllmcr its
unwinding movements which will brmg
about the desired result. )

It is the purpose of this invention to pro-
vide a combined brake and power winder
which shadl maintain an absoel v'(pl\ eonstant

tension in the cable at all :nnw» wiin hor the
lecomotive he muvln:j tovard or away from

the trolley wire or be ~Lummtf <6l npon the
track.

I‘Jvure 1 of the drawings is a =ide cleva-
tien of a lecomotive en’bndyuw the im-
proverients of my invention. Fig. 2 ix a
plan view of the same. Figs. 3 and 1 show
the automatic voltage ('ontml g mecha-
nism in detail. Figs. 5 and 6 how cireuits
of two electrical appavatus embodying
invention.

The locomotive is constructed with the
usual side frames 1, | and end frames 2, 3
bolted thereta. This framework is mounted
on the axles 4, 4 and wheels 3, 5. The Joco-
nmotive 1s propelled by means of he electrin
motors, 6, §, each of which i geavéd Lo its
eorresponding The (rodley poles 1.
7 serve to conduet enreent from the trotley
wire te the mofors when the iownnm,w»xu
operating in those perts of the mine which
are equipped with trolley wires, \t the
rear end of the leeomotive a contrvoller 8 for
the lecomative motors, 1 motorman’s \oat 9,
a brake wheel {0, and the other controliing
mechanism are placed,

A cable reel 11 is mounted on a vertical

Wy

oo

.L\ifﬂ 4,

G

axis on top of the locomotive, and upon it

is wennd the cable 15 which is provided at
its frec end "‘“1 3 hnok adlapfed to engage
the trolley wive and receive current there-
from. An electric niotor 21 is suitably

mounted on the frame of the locomotive ad-
jacent to and below the reel, and is geared
to the reel by means of the armhature ')imlm
99 and the beveled gear 23, which is keved
upon the reef shait 24 Appx opriate sliding
contact devices 26 arve provided for conduct-
ing the eurrent frow the inner cnd of the
reel to the leeomotive motors and to the reel
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waotor 210 The cable 15 as it leaves the reel | the iron core 55 will be mov ed to the left,
passes first between the vertically mounted | and when solenoid 54 is energized the core
guide roficrs 26, ther avound the sheave 271 will be moved to the right, and as 1t moves it
and lastiy, us 0o Jeaves the locomotive, | will earry with it the contact blocks 56 and
threugh  the w;ii«lu viechanisin 28, This | 59, whic i ave shidably mounted in the insu-
. G mm]mw : the ‘nn* of |

i H‘\' arvanged voliers 20 und the hovi-
zontui Poratiops n(h

o . oA '~1ili ably cogages the terminal 59
The i mm:stcd z,n & veptiend .
ANt oan

: onsducror wire 42 and the other con-
: cwhich s formed ot Bheek 89 slidably engages the contact
rateorad i
grioved al

roeclingi=ng

e the core. One of these contact

b

the wiudy shaft 3

with the block 520 This Lleck ig 0 brdions 40, which are the terminals of the

: ,"—:’;; dung s vertiopl edges to wire 48 lending to the motor 21, Resistance
. o the goides 34 These guides 41 b ixm'z‘mz\'éd in(wcen these buttons, so
ave bolted Lo Ui top parts of the loe imotive ;that when the contact b lm( o 49 1s in engage-
in a tiu'g,,\u,p(x posttion with respeet to the o ment with the ri ‘1.1 hn U button 405 all of
locomotives,  The spring 33, ¥ which lies lon- this pesistance iy nxtorpnser,i 11 series in the

sbdably o1

Litidizally im,t\u.\:\ the guides 34, abuts at ! elreait of the motor.  As rhe contact block

ene end e sliding Dlofk 42 and at the ether | moves suceessively into engagement with the
emd the ixed block 36 and =erves 1o bold the | contact lmmmx I, 100, ete., the resistance is
shesve 27 i position favthest from the | decreased by steps until the contact button
b live Jeining the rollers 26 and 29, 40% is veached, when the voltage applied to

istnd i it action by the cable which © the motde becomes # waximum,  To steady
Ompresses the =pring to an extent varying | the action of the yelenoid 55, s(; that control
I accordanee with the ; mm.ut ot the tenston  of the cable {ension nm(\' not be jerky, the
in me al >!v Hw [ ?«.i;;u n ot the fixed abut- | rod 60 has seenred ab itS outer end the pls-
¢ ' fable l)v means of the ; ton 61 which operates in the oil eylinder 62.

a5 threaded engage- | The vil pusses from the chamber in front of
ionary end wall 23 con- | the piston to the chamber to the rear of the
onfides 31 and whieli can be ' pisfon by means of 65, and its
v micans of phe erank 89, Treedon of How s v means of a
; face of the block 32 iy Cvabve GL In this the automatic
tened n msulating plate 48, to which in | fension controlling mechanism, which is in
tirn o wedured the conduetor voke 49, This @ effect 1 tension governor, is prevented from
; s sliding centact with the terminals | overranning.  Tn other words, the oil cylin-
50 wnd 51 by means of rho'“}m(’ or brush 492 | der or retavding device prev ‘ents the con-
and with the terminals 302 and 51* by means.) trefling mechanism from responding  so
of the trush 49% When the tension i the | guickly and vielently to the change of ten-
eable 1w normal in amount the shoes 498 and | swen., as to more than counteract the change.
49" will not' be in engagement with any of © The motor 21 may either be a series mo-
thesv terminals, but will be supported en a | tor, as shown in Fig. 5, or a shunt motor, as

bloek % which iz without electrival eonnee- hshown in g, 6. Frgm the motor the cur-
tion with other parts. renteis led back to the generator in any suit-

53 and 44 are twe sclenoids mmmimi in | able path, the dm\\mgﬁ indicating that the
alinement with each other preferably with | l(tum termitial of the motor is grounded.
their axes extending transversely of the loeo- | Mechanism is provided whereby, “when the
mative, cable is connecled to ihe tl‘ol]ov wire, the
55018 arlly mounted on a mi 60 trotley pole and its connections are cut out
tu ,\»nﬂ'i(mlmd] Tnovement boelween the two | of cirewit and the cgble is placed in series
salenoids snd mtn one or the other of them. | with the locomotive motors. The same
The solencid 33 is clectrically connected with | mechunism also automatically cuts the cable
the contact, ,.f)i and the solenoid 54 s elec- | and the reel motor out of circuit as soon as
{rically eovnccted with the contact 512, - the eable hook is separated from the trolley

VWhen the tension in the cable 135 becomes | wire, This mechanism comprises the elec-
too small the spring 35 will move the yvoke | tro- iy agret 44, which is energized by means
4 toa pﬂ)\xg(m wheve it will connect {ermi- | of the condue for wite 1o ax soon as the cable
nals 50 and 50* and complete the circuit of | hook 15 _elecirically connected to the trolley
the selensid 53, eonducting current to it from | wire,  When thus energized, the eclectro-
the sitding contact devices 25 of the cable Pmagnet draws the switch 46 toward itself

18 vy
i

1=:tnw bushing 87 se ated in the hole 38 drilled -
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creel by means of conduetor 52. . When, on ; against the action of the spring 47 conneet-

(Y]

G5

the other band, the teusion in the cable in- | ing the wire 45 with the controller 8 and the
5 [d’)('ﬂ“t’ novial the yoke wil bepulled | var metovs 6. When the locomotive is op-
gt the action of the spring 35 into w;x.tsr-d from the trolley wire the electro-
pusition m similarly energize the solencid | magnet is dednergized and the spring 47
G1 throngh the contnet 513 As shown in mwoves the switch 46 into position to connect
Wig, 5, when the solenoid 53 iz energized, : the wire 48%, which leads to the trolley wheel
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Since the reel motor is always in series with
the cable, it is antomatically energized
whenever the cable hoolk is connected to the
trolley wire and current. This current is
cut off whenever the cable is disconnected
from the trolley wire by the action of the
spring 47. When the jocomotive is to be
operated by means of the cable the cable
hook is fastened to the trolley wire and the
locomotive proceeds away from the trolley
wire with either the motorman’s end in ad-
vance or with the other end in advance, as
may be most convenient. When the end op-
posite the motorman’s position is in advance,
the cable is conducted back from the guide
mechanism 28 and kept from chafing against
the locomotive parts by any suitable anti-
friction devices. Irrespective of whether
one end or the other is in advance, as soon
as the cable is connected to the trolley wire,
the motor will be encrgized and the arma-
ture will be compelled to turn against the
magnetic torque of the field, as the cahle is
unwound from the reel under the action of
the moving locomotive. Tension will be
created in the cable because the motor arma-
ture is thus resisted in its votation by the
energized field. If this tension exceeds a
predetermined amount the spring 35 will be
compressed more than its normal amount
and resistance will be put in series with the
reel motor. Thus, the voltage applied to the
motor will be diminished, the winding
torque will be correspondingly diminished
and the tension in the cable will be lowered
{o the desired normai. If the locomotive
should he suddenly rvetarded in its motion
along the track and the cable should be. e
too slack, the spring 35 will antomatically
cut out resistance from the circuit of the veel
motor, the voltage across the motor termi-
nals will be increased and the winding
torque will be correspondingly increased,
with the result that the tension in the eable
is again brought back to normal. When the
locomotive is moving toward the fixed end
of the cable the motor avmature will be ro-
tated by electrical energy, and the voltage
applied to the motor terminals will be regu-
lated and increased ov diminislicd as the con-
ditions of operation vary, so as to maintain
the tension in the cable constant in quantity.
The motor is so designed that it will thus
operate either as an electro-magnetic brake
or to furnish power to wind the reel. aceerd-
ing as the locomative is moving in the di-
rection {o unwind the cable or i the diree-
tion to wind the cable respeetively. The
electric energy required (v rotate the reel to
wind the eable i+ greater than that vequived
to cause the.molor to act as a brake when
the reel is nnwindiue--—other conditions be-
ing equal—if constant tension under both
sets of conditions is the desideratim. By

_with the controller 8 and the car motors 6. | using

|

g

the automatic controlling mechanism
which has been described, the same motor
can be used for both purposes and.the ten-
sion be kept at a normal value under all cir-
cumstances. This automatic action is the
same whichever end of the locomotive be in
advance, as it recedes from the fixed end of
the conductor. The reel motor is auto-
matically put in circuit, and from the time
that the cable is placed in operation until

the time when the cable is again discon-:

nected, no attention of the motorman 1s re-
quired however suddenly the conditions of
operation may vary.

The automatie controlling mechanism is
operated by the tension of the cable and not
by the speed of the locomotive, the speed of
the reel motor, or any variation in the speed
of the locomotive or of the reel motor. It
operates effectively whether the slack in the
cable on the one hand, or the excessive ten-
sion in the cable on the other hand, be
caused by variation in the line voltage, by

mechanical obstruction of the rotative move-

ment of the reel, by friction between the
cable and the locomotive parts or by varia-
tions in the speed of the locomotive. Tt will
also operate whether a series motor or a
shunt motor be used to drive the reel. For
some reasons a shunt motor is preferable to

|'a series motor for the purpose of driving

the reel, the shunt motor being capable of
being so designed that its speed will not
ary excessively under varying load condi-
tions. When a shunt motor is used the
dlackening of the cable is not automatically
taken care of by an increase in the speed of
{he motor, such as is to scme extent the case
with a series motor which thus responds to
a lightening of the load; and when using a
shunt motor, the automatic device, which is
the subject matter of this invention, becomes
then a necessity for increasing the speed of
the motor.

What T claim is—

1. The combination in a locomotive, ¢f an
eloctric motor for propelling it, a cable reel
maunted on the locomoetive, a conductor
cable wound on the reel at one end and
adapted to be sceured to a fixed conductor at
the other end, and eleetrieally connected
with the said motor, a power device, frans-
mitting mechanism between the power de-
viee and the reel. and mechanism foy vary-
ing the power supplied the power device,
wnid mechanism being eontrolled by the ten-
sien in the cable.

9. The eombination in a locomotive, of
an electrie motor for propelling it, a cable
reed metnted on the loconiotive, a conduetor
cable wound on the reel at one end and
adapted to be seeured to a fixed conductor
at the other end, and electrically eonnected
witli the said motor, a power device, trans-
mit{ing mechanism between the power de-
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vice and the reel, and mechanism for vary-
ing the speed of the power device, said
mechanism being controlled by the tension
in the cable.

3. The combination in a locomotive, of an
electric motor for propelling it, a cable reel
mounted on the locomotive, a conducter ca-
ble wound on the reel at one end and adapt-

. ed to be secured to a fixed conductor at the
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other end, and electrically connected with
said mator, neans for applying a winding
torque in opposition to the unwinding ro-
tation of the reel, and an automatic con-
trolling mechanism for the said torque ap-
plying means operable by the cable tension.

4. The combination in a locomective, of an
electric motor for propelling it, a cable reel
mounted on the locomotive, a conductor ca-
ble wound on the reel at one end and adapt-
ed to be secured to a fixed conductor at the
other end, and electrically connected with-the
said motor, means for rotating the reel, said
means being independent of the locomotive
motor and propelling mechanism and be-
ing energized independently of the move-
ment of the locomotive, and automatic con-
trolling mechanism for the said reel rotat-
ing means operable by the cable tension.

5. The combination in a locomotive, of an
electric motor for propelling it, a cable reel
mounted on the locomotive, a conductor ca-
ble wound on the reel at one end and adapt-
ed to be secured to a fixed conductor at the
other end, and electrically connected with
the said motor, a second electric metor for
operating the reel, and auton atically act-
ing controlling mechanism for the second
motor operable by the cable tension.

6. The comuinaticn in a locomotive, of an
electric motor for propelling it, a cable reel
mounted on the locomotive, a conductor ca-
ble wound on the reel at one end and adapt-
ed to be secured to a fixed conductor at the
other end, and eclectrically connected with
the said motor, a second electric motor for
operating the reel, and automatically acting
mechanism operable by the cable tension for
varying the voltage applied to the second
motor.

7. The combination in a locomotive, of an
electric motor for propelling it, a cable reel
mounted on the locemotive, a conductor ca
ble wound on the reel at one end and adapt-
ed to he secured to a fixed conductor at the
other end, and electrically connected with
the said motor, a single device adapted to
serve as a combined power brake and power
winder for the reel, operating as a brake
when the reel is unwinding and as a winder
when the reel is winding, a single train of
'connections between the said device and the
said reel, and a governor for the said device
controlled by the cable tension,

8. The combination in a locomotive, of an
electric motor for propelling it, a cable reel

1,049,828

mounted on the locomotive, a conductor ca-
ble wound on the veel at one end and adapt-
ed to be secured to a fixed conductor at the
other end, and electvically connected with
the said motor, means for applying an elece
tro-magnetic torque to resist the unwinding
rotation of the reel, and an automatic con-
troller, for the said meaus operable by the
cable tension. -

9. The combination in a locomative, of an
electric motor for propelling it, a cable reel
mounted cn the locomotive, a conductor ca-
ble wound on the reel at one end and adapt-
ed to be secured to a fixed conducior at the
other end, and electrically connceted with
the said motor, a second electric motor
geared to the cable veel and adapted to
wind the cable when the locomolive is mov-
ing toward the fixed conductor and to elec-
tro-magnetically resist the unwinding of the
cable reel when the locomotive is moving
away from the fixed conductor, and an au-
tomatic controller for the second motor op-
erated by the cable tension.

10. The combination in a locomotive, of
an electric motor for propelling it, a cable
reel mounted on the locomative, a conductor
cable wound on the reel at one end and
adapted to be secured to a fixed conductor at
the other end, and electrically connected
with the said motor, a sccond elecéric mo-
tor permanently geared to the cable reel, and
automatic mechanism operated by the cable
tension to vary the voltage applied to the
reel.

11. The combination in a locomotive, of
an clectric motor for propelling if, a cable
reel mounted on the loconiotive, a conductor
cable wound on the reel at one end and
adapted to be secured to a fixed conductor
at the other end, and electrically connected

- with the said motor, a second electric motor

for the cable reel, and mechanism operable
by the cable when the tension therein ex-
ceeds or is less than normal to decrease or
increase respectively the voltage applied to
the reel motor.,

12. The combination in a locomotive, of an
electric motor for propelling it, a cable reel
mounted on the locomotive, a conductor
cable wound on the reel at one end. and
adapted to be secured to a fixed conductor
at the other end, and electrically connected
with the said motor, g second electric motor
for the cable reel and means for regulat-
ing the voltage applied to the reel motor
operable by the cable tension to main-
tain said tension constant under varying
conditions. :

18. The combination in a locomotive, of
an eclectric motor for propelling it, a cable
reel mounted on the locomotive, a condiictor
cable wound on the reel at owe end and-
adapted to be secured to a fixed conductor
at tEe other end, and electrically connected
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with the said motor,a combined power brake
and power winder for the reel, operating
as a brake when the reel is unwinding and

as a winder when the reel is winding, and a’

governor for the said brake and winder
controlled by the cable tension, and adapted
to regulate the power applied thereto to
maintain the cable tension constant under
varying conditions and irrespective of the
direction of movement of the locomotive.
14. The combination in a locomotive, of
an electric motor for propelling it, a_cable
reel mounted on the locomotive, a conductor
cable wound on the reel at one end and
adapted to be secured to a fixed conductor
at the other end, and electrically connected
with the said motor, a second electric motor
geared to the cable reel and adapted -to
wind the cable when the locomotive is mov-
ing toward the fixed conductor and to elec-
tro-magnetically resist the unwinding of
the cable reel when the locomotive is mov-
ing away from the fixed conductor, and an
automatic controller for the second motor
operated by the cable tension and adapted
to maintain the cable tension constant under
varying conditions and irrespective of the
direction of movement of the locomotive.
15. The combination in a locomotive, of
an electric motor for propelling it, a cable
reel mounted on the locomotive, a conductor
cable wound on the reel at one end and
adapted to be secured to-a fixed conductor
at the other end, and electrically connected
with the said o >tor, means for operating the
reel to wind the cable, means for regu-
lating the unwinding movement of the reel,
and means for controlling the winding and
the regulating means operable by the cable
to maintain the cable tension constant irre-
spective of the direction of movement of
the locomotive. :
16. The combination in a locomotive, o
an electric motor for propelling it, a cable
reel mounted on the locomotive, a conductor
cable wound on the reel at one .end and
adapted to be secured to a fixed conductor
at the’other end, and electrically connected
with the said motor, a second electric motor

geared to the cable reel and adapted to wind.

the cable wher the locomotive is moving
toward the fixed conductor and to electro-
magnetically resist the unwinding of the
cable reel when the locomotive is moving
away from the fixed conductor, and auto-

B

matic means for applying more power to
said motor when the locomotive is moving
toward the fixed conductor than when- it
is moving away therefrom. :
17. The combination in a locomotive, of
an electric motor for propelling it, a cable
reel mounted on the locomotive, a conductor
cable wound on the reel at one end and
adapted to be secured to a fixed conductor
at the other end,-and electrically connected
with the said motor, a second electric motor
geared to the cable reel and adapted to wind
the cable when-the locomotive is'moving to-
ward the fixed conductor and to electro-
‘magnetically resist the unwinding of the
cable reel when the locomotive is moving
yway from the fixed conductor, and auto-
matic means operable by the cable tension
for increasing the voltage applied to the
reel when it is moving toward the fixed con-
ductor to a value greater than that when
the locomotive is moving away from ‘the
fixed conductor. ,
18. The combination in a locomotive, of
an electric motor for propelling it, a cable
reel mounted on the locomotive, a conductor
cable wound on the reel at one end and
adapted to be secured to a fixed conductor
at the other end, and electrically connected
with the said motor, a second electric motor
for the reel, a variable resistance in series
with the motor, and a controller operable by
the cable whenever the tension tﬁerein ex-

to give the resistance a new value adapted to
bring the cable tension back to normal.
19. The combination in a loeomotive, of

reel mounted on the locomotive, a conductor
cable wound on the reel at one end and
adapted to be secured to a fixed conductor
at the other end, and electrically connected
with the said motof, a second electric motor
for the reel, a variable resistance in series

spring acting on the pulley and resisting
the tension in the cable, and means opera-
tively connecting the pulley and switch.

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

ROBERT ROWSE DUNLOP.

Witnesses: . :
W. R. Youmans,
ArtHUR . SKEELS.

ceeds or is less than a predetermined amount -

an electric motor for propelling it, a cable -

therewith, a switch to vary the resistance,
a movably mounted pulley for the cable, a
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