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y COMPANY, OF COLUMBUs, OHIO, A CORPORATION of ohio. 

SYSTEM OF MOTOR CONTROL. 
1,290,594. Specification of Letters Patent. Patented Jan., 1919, 

Application filed March 8, 1917. Serial wo. 153,472. 
To allihom, it may concern: 
Be it known that I, NILSD.LEVIN, a citi 

zen of the United States, residing at Colum 
bus, in the county of Franklin and the State 
of Ohio, have invented certain new and use 
ful Improvements in Systems of Motor Con 
trol, of which the followingisa specification, 
reference being had therein to the accom panying drawing. 
The present invention relates to improve 

ments in current controlling apparatus 
adapted for use in operating a motor-pro 
pelled vehicle and for operating a mining 
mechanism adapted to be fitted to said ve 
hicle, and also to be removed and actuated 
at points remote therefrom the same motor 
and the same controlling devices being uti 
lized both for propelling the vehicle and the 
machine and for actuiting the cutting mech 
anism. 
The devices by which I attained this ob 

ject are set forth in the following specifica 
tion, and illustrated in the accompanying 
drawings of which 

Figure 1 is a general plan view of a min 
ing machine and truck, of well known de 
sign, equipped with the devices of my in 
vention, showing the mining machine re 
moved from the truck. 

Fig. 2 is a side elevation of the devices 
illustrated in Fig.1 showing the mining ma 
chine loaded upon the truck for transporta 
tion along the tracks of the nine. 

Fig. 3 is a side elevation of a modification 
of the devices illustrated in Fig. 2, the cable 
reel and electrically actuated controlling de 
vices being mounted upon an auxiliary truck 
for greater convenience in operation. 

Fig. 4 is an electrical diagram illustrative 
of my invention. 

Like-numerals refer to similar parts in the 
several figures, r 

For purposes of illustration, I have shown 
in Fig. 1 of the drawings, a plan view of a 

45 
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mininry machine and its attendant truck of a 
well known design. 
is adapted to be moved about over the floor 
of a mine room to cut a kerf at the base of 
the coal body, or to be loaded upon the truck 
for transportation from one part of the mine 
to another. 
The mining machine here illustrated, com 

prises a main frame 1 adapted to rest upon 
and slide over the floor of a mine, from 
which projects a cutter frame 2 about the 

ings 20 attached to the truck frame. 

This mining machine 

ing renewable cutter bits 4 by which the 
coal is cut. Suitable feeding and guidin 
devices, comprising the winding drum 5 ES 
feeding rope 6, "El 7 
and guide rope 8, are mounted upon the 
frame 1 but as these devices form no part 
of the present invention further descrip 
tion at this time is not thought to be re 
quired. Mounted upon the main frame 1 is 
a motor 9 having abeyel armature pinion 
10 in engagement with thenisterbével gear 
11 which constitutes part of the gearing sys. 
tem by which the power of the motor is 
transmitted to the several operative elements 

frame 12 
of the mining machine, 
The truck comprises. 

adapted to conveniently receive the mining 
machine, support it for transportation and 
conveniently discharge it at the place where 
it is to performits cutting operations. YAt 
tached to this frame 12 are journal bear 
ings 18 and in these are journaled the axles 
14 and 15.f. To the axles 14 and 15 are at 
tached the traction wheels 16 which support 
the truck upon the rails 16 of the mine track. 
The axles 14 and 15 are rotatively connected 
together by an endless chain 17 engaging suit 
able sprocket wheels attached to the respec 
tive axles. The axle 15 is also connected by a 
similar endless chain 18 with the transverse 
power shaft. 19 journaled in suitable, bear 
shaft 19 is connected through a pair of beve 
gears 21 and 22 with a longitudinal power 
shaft 23 journaled in bearings 24 of the 
truck frame. At the forward end of the 
shaft 23 is attached a bevel pinion 25 which 
is adapted to engage with the master gear 
11 when the mining machine is in position 
for transportation upon the truck. By this 
arrangement of gearing power may be trans 
mitted from Nhe motor of the mining ma 
chine to the traction wheels to propel the 
trick along the tracks of the minis. At 

s 

tached to the rear end of the truck frame 12. 
is a supplemental frame 26 having journal 
bearings 27 and 28 in which is supported the 
winding drum 29. Attached to the winding 
drum 29 and windable thereon is a flexible confuctor cable 30 containing two electric 
conductors 31 and 32 terminating in hooks 
33 and 34 by which they may be connected 
respectively with the positive and negative 
conductors of the current supply system ex 

The 

Y edges of which travels a cutter chain 3 hav 
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ductor 32. 

3. 

86 upon the power shaft. 

resistance 55, 56 and 57 
armature 58, conductor 

teading along the . 
site to supply, clar: 
tie is otor of the Raining in 
inding drum 29 is attache 

35 in aiinement, with a si 

such manner that the windi 
rotated to wing the cable 
noves toward the point of : 
the supply circuits, or pay out, said cabie 
as the truck travels away fron such point of 
attachment. Mounied upon the truck frame 12 is a casing 88 containing the electricaily 
actuated circuit closing Switches and motor 
controlling resistance by which the imining 
machine motor 9 is controlled. From this 
casing 38 extends a multiple conductor flexi 
bie cable 39 by which the devices within the 
casing are connected with the devices upon 
the motor 9. Connection is aiso made by 
short flexible cables 40 and 4E with the tria:- 
nions in the journal boxes 2 and 28 which 
are connected with the conductors 32 and 32 
of the fiexibie. cable 30 in a Yianner Wei 
known in the art. 
As the details of construction of the de 

vices used form no part in the present, in 
vention I have shown them in the diagrana, 
Fig. 4 of the drawings, by the customary 
symbols which are understood" by 
skilled in the art. The conductors 42.43, 44, 
45, 46, 47, and 48 are all contained within 
the flexible cable 39. The reversing switch 
49 and the controlling switch 50 are notani 
ed upon the mining inachine convenient to 
the hand of the operator, while the electri. 
cally actuated circuit closing switches 51, 52, 
53 and 54 and the motor controiling resist 
ance 55, 56, and 5 are mounted within the 
casing 38 upon the truck. When it is de 
sired to start the motor the 
49 is first Set, o conneci, the armature 53 
and field cois 59 in Stich relation is to pro 
duce the desired direction of roiation of the 
ai'nature. The controlling switch blade. 50 
is then naved to its first, operative position 
in contact with the segment, 60 cassing cur 
Tent to flow from the positive conductor 31. 
through the actuating coil of sile circuit, 
closing switch 5i, the conductor 42, swice: 
blade 50, contact segment, 60, conductors 64 
and 45 to the negative conductor 32 thereby 
actuating the coii to close the contactor 5i. 
Current will then low from the positive 
conductor 31 through the contactor 5, the 

conductor 43, re 
49, conductor 63, 
56, reverse switch 

verse switch contacts 

contacts 49, conductor 62, series fied coils 
59, and conductor 48 to 

At the saine 
flow from the point, 88, thr 
ductor 46, shunt fied coils (; 
48 to the negative conductor 33. : 

persons 

reversing switch. 

will be driven it the 
relatively sloy 

'? 
and 33 the cois rcuit, closing 
Switches 52, 53 Siad 54 will be successively 
actuated to cut out, the sections 55, 56 and 
5 of the 'esistance, progressively increasing 
the speed of the notor. When the switch is 
blade 50 is noved in the reverse direction it 
is apparen that the circuit closing switches 
will operate successively to open their re 
spective circuits, reducing the speed of the 
inotor until the last switch 51 is opened 3 
when the inotor vii; stop. m 
By the arrange:Rient of apparatus iaie 

descrioed the control of the motor is effected 
by the inaniguation of parts positioned 
upon the Clining machine convenient, is tic 
hand of the operater, while Switches 
sistances of stificient capacity : W 
moist" under full Road and of proportigas 
he durah!e under the trying sconditions f 
coai nine Service, may be employed without, 
undtaly increasing the weight and direia, 
sions of the Haining inachine, and the design. 
of both the raining machine and truck Yay 
he materiality simplified by the omission of 
fiction clutches and reversed gear mecha 
nisian formerly found to be desirable. 
Wher, the mining machine is loaded upon 

the truck the Speed and direction of trave 
may be controiled through the manipiis 
tion of the controling switch 50 and severse 
switch 49 with the facility of operating an 
electric locomotive while the Flexibility of: 
the cable 39, connecting the devices upon the 
truck. With those upon the Iaining reachine, 
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A. periinits the greatest freedom of movement, 
of the mining achine when unloaded from 
the rick. 

In Fig. 3 have it itsirated a nodi 
of the devices above, described whereir 
cale reel 29 and the controllier 
have been separated from the mining ma 
gine trick 2 and mornied upon an au; 
iliary track 70 which is connectible to the 
inning machine track 2 gy, a suitable cou 
pling i. As the separation of the cable reci is 
and such auxiliary parks from the mining 
nachine track and the provision of an auxi 
iliary truck for their more convenieni, t'aas. 
portation around the s 
narrow pass; C: 

ight to s 
at shown in Figs. i. 
ription is not deered 

in the art, it is he 
equivalent nethad 
and 2 and far, s 

8, 

transmission of power to a power-prope, led 
Wheele Pack, and also controlling the 
transfissioi of piler to a mining machine 
adapted to be fied i3 predeterrained posi- 288 
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tion on the said wheeled truck, but sepa 
rable, and operative when separated there 
from, said mining machine comprising a 
motor adapted both to actuate the mining 
apparatus, and to propel the wheeled truck, 
the combination with the wheeled truck, of 
a wheel-driving mechanism permanently 
mounted thereon, the mining machine re 
imovable from the truck but adapted to be 
fitted thereto to position the motor thereon 
in predetermined operative relationship to 
the said truck driving mechanism, and a 
two-part set of motor control devices, one 

part being mounted permanently on the 
truck and the other part on the mining ma 
chine, and adapted to regulate the motor 
when propelling the truck and also regulat 
ing it when actuating the mining apparatus 
at points remote from the truck. 
In testimony whereof I affix ply signa 

ture, in the presence of two witnesses. 
NILSD. LEVIN. 

Witnesses: 
HARRY C. DEAN, 
DUDLEY T. FisBER. 
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