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UNITED STATES

NIIS D. LEVIN, OF COLUMBUS, OHIO, ASSIGNOR TO THE JEFFREY MANUFACTURING
o 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 Xo. 153,472.

To all whom it may concern:

Be it.known that I; Nmse D. Leviw, a citi-
zen of the United Siates, residing at Colum-
bus, in the county of Franklin and the State
of Ohio; have invented certain new and use:
ful Improvementsin 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 wse 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 removéd 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 actufiting 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 2 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
llustrated in Fig. 1 showing the mining ma-
chine Joaded apon the truck for transporta-
tion along the tracks of the mine.

Fig. 8 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. - S

Like-numerals refer to similar parts in the

" several figures. .

For purposes of 1llustration, I have shown

in Fig. 1 of the drawings, a plan view of a
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minin~ machine and its attendant truck of a

well known design. This mining machine

is adapted to be moved about over the floor
‘of  mine room to cut a kerf at the base of
the coal body, or to be loaded upon the truck
for transpoertation 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 jmine, from
which projects a cutter frame 2 about the

TN

ing renewable cutter bits 4 by which the
coal is cut. Suitable feeding and .guidin

devices, comprising thé winding drtum 5 ang
‘feeding rope 6, and the retarding drum 7
‘and guide rope 8, are Hounted 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-fiame 1 is
a motor 9 having abevel armature: pinion
10 in engagement with the master bevel gear
11 which constitutes parkof the gearing sys-
tem by which the power-of: the motor is

oW
transmitted to the sevéral operative elements
y'fmine 1z

of the mining machine,
The truek comprises ¥

adapted to conveniently receive the mining

machine, support it for transportation and

~ conveniently discharge it at the place Where

it is to perform-its cutting operations. ' At-
tached. to this frame 12 are, journal bear-
ings 13 and'in thege are journsled the axles
14 and 15/ To the axles 14 and 15 are at-
tached the-traction wheels 16 whith support
the truck upon the rails 16* of the mine track.
The axles 14 and 15 are rotatively connected
together bv an endless chain 17 engaging suit-
able sprocket wheels attached to the respec-
tive axles. The axle 15 is also connected by s
siinilar endless chain 18 with the transverse
power shaft 19 journaled in suitable bear-

" ings 20 attached to the truck frame. The.

shaft 19 is connected through a pair of bevei
. 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 nosition
-for transportation unon the truck. By this
arrangement, of gearing power mav hé trans-
mitted from Xhe fmotor of the mining ma-
chine to_ the tradtion wheels to propel the

truck along the dracks of the min®g™ At- i

tached to the rear end of the truek frame 1%,
is a supplemental frame 26 having journal
bearings 27 and 28 in which ig snonorted the
winding drum 29. Attached td the winding

- drum 29 and windable thereon is a flexible

confuctor cable 30 containing two electric
conductors 81 and 82 terminating in hooks
33 and 84 by which they may be connected
respectively with the positive and negative
conductors of the current supply system ex-

edges of which travels a cutter chain 8 hav-
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. ductor 82.

86

- 86 upon the power shafl

resistance 55, 56 and 57,
verse switch contacts 49°,

te udmw along the
mme to SUpp y eury
the motor of the mining

winding drum 29 ig atiache

=Y

35 in. &Lmemenﬁ with g s
o which it is
‘connected by an endless rove r\r belt 87 in
such manney that the Wmde drum will be

rotated to wind the cauh, a6 as the fruck”

moves toward the point of attachment with

-the supply civcuits, or pay out said cable

s the truck travels away from such p(nm of

attachment. Mounfed upon the mruek frame |
12 1s &

& casing 88 "()%amznff the electrically
actuated cirenit closing .swucnes and motor
controlling resistance by which the mining
‘machine motor 9 is controlled. From thxs
casing 38 extends & multiple conductor flexi
ble cable 39 by which the devices within mv
casing are connected with the devices upon
the motor 9. -Connection is alse mads by
short flexible cables 40 and 41 with the imn
nions in the journal bozes 27 and 28 which
are connected with the conductors 31 and 3%
of the flexible. cable 30 in o manner well
known in the ars.

As the detaiis of comsiruction of the de-
vices used form no par in the present in-
vention I have C‘hi}W'l them in the diagram,
Fig. 4 of the drawings, by the customar y
symbols which are understood by persons
skﬂled in the art. The conducters 42 43, 4

, 46, 47, and 48 are all comdmud ‘W’ﬂll"l

the flexible cable 39. The wwen‘smg gwitch

48 and the cou‘trolhno switeh 50 are mount-

ed upon the mining machine convenient to
the hand of the operator, while the electri-
cally actuated circuit CL;SIVIP“ switches 51, 52,
53 and 54 and the motor controlling resigt-
ance 55, 56, and 57 are mounted within the
casing 38 upon the truck. When it is de-
sired to start the motor the
49 is first set to connect the aum.tufe 58
angd field coils 59 in such relation as to pro-
duce the desired direction of rotation of the
armature. The controlling switch blade 50
is then moved to its first opei“m tive 1)051:1011
in contact with the egmem 80 causing cup-
rcnt to flow from the posmw wnf’mctor 31
through the = cmmtmg coil of cirenit
closvng switch 81, the cmwducﬁor 42, swited
blade 50, contact segment 60, conductors 64
and 48 to the negative 01.011%0}: 82 thereby
actuating the coil Jo close the contactor 51,
Current will then flow from the positive
conductor 31 through the contactor 51, the
conductor 47, re-
conductor 61,
armature 58, conductor 58, reverse switch
contacts 490, cmducior 67, series F"vna coils
59, and conductor 48 to tho negatiy
At the same thae ¢
flow from the point 83, througl
ductor 486, shunt fie}d coi ils 09 and
48.to the negaiive conductor 32,

the

4

roversing switch

EaCh SHo-

segn" ents 61, 69

contact

68 the coils of the circuit issmg
switches 52, 53 and 54 will be s accesswe_‘iy

i out the secticns 55, 56 and
QTS DLOOTSSSYV 1y 1PC""LA.¢H]$""
he m ot@rn When the switch
: in the veverse direction it
is apparent that t! m c*’ccuw closing switches
will operate successively to open their re-
spectiv e circuits, reducing the speed of the
motor until the last switch
when the motor will stop.
By the arrangem 1t of apbaracus hare

actuated fo cu

dese
by the manipula
upan th o iniy

ued txae cmwﬂ of the motor is: ef fectod
ion of parts pOSi mﬂe@“
the

1 mmhmﬁ cenwmem

siste m‘e%fm :rmem c ra
motor under ﬁﬂi qu and ;
he durable under the trying con:imom
coal mine service, may be employed wu
wndely m creasing the weight and- r«zme:"‘
bl()nS of the mining "nachmu, and the des ;f'n
of both the wmining. machine and fruck w
be materially simplified by ?m omisgion Os
f!‘l(‘.,loﬂ clutches and reversed gear mecha-
nism formerly found to be desir able.

Whern the mining machmc is loaded upon
the truck the spged and direction of travel
may be comroﬂpd through the mmmpuim
tion of the controlling switch 50 and veverss
Swﬁ:ch 49 with the facilit 7 of omraung an
slectric locomotive v»‘hﬂo me fexibility of
the cable 39, connecting the d levices upon the
truck with those upon L‘le nmmg maching,
pez’mlus mc greatesy freedom of move mem
of the mining machine when unloaded from
fms fruck.

W‘

In Fig, 3 T have illus «,mfarl 2 mod Jification
» » R
of the dev*c@q above deseribed whey gin ths
N
nle reel 29 and the controller casing ‘%8

}\“VP been separated from the mining
chine truck 19
iharv truck 70 whi
mining macnm truck
pling 71, As the sepax
and such auxilia ary mar
machine truck and the provision of an avr
iliary truck for their more conveniend trans-
portation around ’me ‘.m'f curves of the
nairow p‘LS‘vR’%“‘ of {] s is well known
in the art it is here thoug h to constitute an
equn Jent methaed owz in Figs. 1
and 2 and further
o be ;eqmr ect at

What T ciaim is«——

In 2 system of devices for controlling
power- oropcjie@,
and alse conirolling the
' pover o a mining mwhin{-s
o fited in predetermined posi-

may

is connectible to the
12 by a suitable cou-
o oi the cable veel
ts from ﬂle mining

ich

T mmn is not deemed
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transmission of power to a
"‘ka,

wheeled,
hmm‘m
(iwm@d

51 is opened 8
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and mounted upon au auR- -
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tion on the said wheeled truck, but sepa-
rable, and operative when separvated 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-
movable 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 2
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 my signa-
ture, in the presence of two witnesses.

NILS D. LEVIN.

Witnesses: '
‘Harey C. DEan,
Duprey T. FisgER.
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