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Apphcatlon ﬁ‘ed December 2,1920.

To all whom it may concern.:

Be it known that I, Wirrian R. You-
MANS, a citizen of the United States of
Amer: ca, residing at Ironton, in the county
of quvrence, in the Staue of ‘Ohio, have in-
vented certain new and useful Improvements
in- Electric Locomotives, of which the fol-
lowing is a specrﬁcatlon

The invention relates more paltlcularly to
locomotives adapted for use in coal and other
similar mines and especially to combine in one
locomotive a- means for collecting cars from
the working places and for haulmcf them
singly or in train to an assembling pomt or

to a more distant point either within or with-

out the mine or other plant.
~In-a coal mine- there are ordinarily one

~ or more main entries from which extend side
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them to the final destination.

entries. From the side entries rooms are
driven and in these rooms the operation of
mining is carried on. .Tracks are laid along
the entries and into the. rooms. Adjacent

-the tracks in the entries there are usually

provided trolley wires for the transmission
of power to locomotives operating on these
tracks but on account of the changing con-

ditions in-the rooms it is found undesirable

to extend the trolley wire into the. rooms.

A number of methods have been devised
and are in use for removing. the-cars from
the rooms and later hy other means hauling
One of the
latest- and most satisfactory mechanisms ap-
plied to the removal of cars from the working
places is the storage battery locomotive. It
1s flexible, easily ha’ndleo, will - pass over
any orcunary track and its range of travel

is only limited by the capacity “of the bat--
- tery which it carries.

1t is essentially a slow
speed machine and the economical removal
of cars from the rooms requires a slow speed
machine, so that it is partlcularly adapted
to this work.

After the cars have been collected from
the rooms to an entry, it is in most cases
desirable that they be quickly transferred
either to a side track on the main entry, or
in some cases to their final destination. The
slow speed of the storage battery propelled
locomotive and the available energy which
it carries would in this case limit production
and in most operations it has been custom-
ary to limit the use of the storage battery
locomotive to the gathering of the cars and

Serial No. 427,789.

use a trolley locomotive to haul them at a

higher speed to the more distant point.
There are at present in use certain types
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of so-called “combination” battery and trol- -

iey locomotives where current from either
the trolley or the battery may be applied to
the ‘motor or motors but in all ‘such cases
the efficient operating. characteristics are
sacrificed for the one condition or the other,
i. e., they may be made so that they: will
operate well as a-battery locomotive or as
a ‘trolley . locomotive but not -equally well
under both conditions.

.To provide a locomotive which will oper-
ate equally well as a trolley locomotive or.as
a storage battery locomotive I use two mo-
tors each coupled to a common fiexible drive
shaft. The drive shaft is preferably :con-
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sidered as made up of two worm shafts con-

nected by means of universal joints to the
propeller shaft. The worms engage two
gears secured to -the two axles and both
axles are driven by-either motor, and it will

75

be noted that the mechanical connection of - -

the two driving axles ig one of the essential
features of this design - for otherwise the
tractive effort which m1crht be secured from
either motor would be unsatlsfactory and in
this connection I prefer the use of the worny
gear construction to be heremaf‘ter more
fullv described.

One motor is designed for trolley Voltacre
and it alone, propels the locomotive as a
trolley locomotive while the second motor.is
designed for battery voltage and. usually
much lower than trolley voltage, and capable
of propelling the locomotive: alone as & stor-
age battery locomotive. This arrangement
perm1ts the locomotive to- operate at its
economical speed of 3% M. P H. at rated
draw bar pull as a storage battery locomo-
tive and at the more desirable speed. of 6
M. P. H. at rated draw bar pull as a trolley
locomotive. ¢

The two motors are onermtecl 1ndepenclenl:—.
ly. through one- controller which will have

two drums or through two separate drums.
In either case the main or operatlng ‘drum

will be of the reversing type with two sets of

movable contacts, one "set for each direction
of motion. These will work in conjunction
with corresponding stationary :contacts or
fingérs for making and. breaking the elec-

trical connections to the motors, The second

3.
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or auxiliary drum will be provided with
suitable movable contacts which will work
in conjunction with the necessary stationary
fingers to make the desired connections from
elther of the two sources of energy supply
to its correspondlncv motor.

The main drum has a number of positions,
in this instance five, for each direction of
motion, these positions being the usual rheo-
static or other speed- pomts of a drum con-
troller. The auxiliary drum will have two
positions, one position for tlohey operation
and the other for battery operation and the
forward motion of the locomotive s secured
by moving the operating handle of the main
drum in one direction and the reverse mo-

- tion obtained by moving the handle in the

30

opposite direction.

The principal. ob]ect of the invention is to
prowde a so-called  “duplex” locomotive
which will answer the two above described
requirements. That is, it will operate effi-
eiently as a storage battery locomotive for
gathering the cars “From the rooras and it will
also operate efliciently from the trolley on
the entries, for quickly hauling the cars to
their destination.

Other objects and advantages of the in-
vention will readily appear from the de-
tailed description of the construction, and
arrangement of the parts and mode of oper-
ating the same.

The-invention consists of structural char-
acteristics and relative arrangements of ele-
ments which will be hereinafter more fully

- described and partlcularly pointed out in the

“-appended claims.”
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In the drawings in which similar refer-
ence characters indicate the same p‘lI‘tS in
the several figures,

Figure 1 is a side elevation of the locomo-

- tive embodymcr the invention;
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Cing the main connectmns as the controller

55

Figure 2 is a plan view of the locomotive
with storage battery compartment removed
for purpose of more clearly showing the ar-
rangement and connections of the motors;

Fi igure 3 is a horizontal sectional view
through the controller;

Figure 4 is a.diagrammatic view showing
the electrical connectlons and

Figures 5, 6,7, 8 and 9 are diagrams show-

handle advances for the different speed com-
binations.

Referring to the drawings-10, des1gnates
in a geneml way the truck of the locomotive

~and consists’ of a rectangular frame sup-

60

ported on driving wheels 11, 11, which are
mounted on the outer ends of the axles 12,
12, journalled in the usual bearings carried
by the axle housings 13, 13, said axle hous-

ings 13, being: cast with suitable recesses to

receive sprincrs 14, 14, for flexibly and yield-
ingly supporting said wheels 11, with respect
to the truck frame 10.

1,466,011

15 is a rigid compartment occupying sub-
stantially the full width and length of the
upper side of the truck frame 10 and se-

curely attached theveto, and is adapted to

receive a storage battery 16, for -supplying

- the necessary electric current to properly

energize the low voltage or low speed driving
motor 17. 18 is the trolley pole or mecha-
nism suitably hinged to one end of the com-
partment 15: and adapted to contact with
the usual trolley wire. and furnish current
to the high voltage or speed driving motor
19, and 20 is a contreller having the proper
connections with -the storage battery and
trolley mechanism for reversing and sepa-
rately  regulating ' the two independent
sources of electric current to sald driving
motors 17 and 19, as will be presently de-
scribed.

The two separate and independent driving
motors 17 and 19 are disposed at opposite

50

ends of the truck frame 10; and are supported

by cradles 21, said cradles being attached
£6 the truss bars 29 fastened at their adjacent
ends te gear housings 23, and at théir oppo-
site ends to the motor cradles 21. Cradles 21
are flexibly - connected through universal
joints 24 to yokes 25 which trunnion. or
oscillate on bearings 26 whereby the two in-
dependent driving motors 17 and 19 are free
at all times to swing or adjust themselves
to follow the alignment of the axles 12, 12 as
will be clearly hnders’cood by the showmcr
in Figs. 1 and 2,

27 and 28 are the motor armature shafts
respectively of the low speed motor 17 and

high speed motor 19 and are connected by .

means of flexible couplings 29, 29 to the worm
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shafts 30, 80, which are sumably mounted ©

on ball bearings 31 and 32 supported in the

gear housings 28, 23.. Worms 33, 33 on said
worm shafts 30, engage worm gears 34,:34

keyed or mounted on the axles 12, 12. The

adjacent ends of the worm shafts 30, are
connected by any form of suitable universal
couplings 35, 35 connected together by a stub
propeller shaft 86, as shown. =

The controller ‘20 so far as its creneral

mechanical construction and armnoement—

are concerned can be modified-in a number

of ways, but the form found best adapted for

use in connection with the -present inven-
tion is shown in Fig. 3, illustrating a. re-
versing type of drum controller 37 used
with the usual storage battery. locomotive,
with a single moter- havmg combined and
1ntelhnked therewith an aumlmrv dram
38 to provide for the operation of either of
the two independent motors 17 and 19 from
their respective sources of electrical energy
by way of the storage battery 16 or trolley
pole 18, and said fmxmarv drum 38 1s
preferably located in proximity te the main
drum 87, so that the two drwns 87 and 38

may be 1ntellocl'ed to prevent the operation
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of the drum 88 except when the drum 37
is at the neutral or “ofi” position. 89 is a

handle for operating the auxiliary -drum

for driving by either the current from the
trolley or the storage battery and 40 is
the handle of a S‘uety interlock, &s shown

for eéxample in U. 3. Patent No., 1,385,935,

to A. R. Williams, dated July 26 1921,
to prevent the handle 40’ of the main drum

37 -being unintentionally moved beyond the

neutral and into the reverse position.

The manner-of connecting up the electri-
cal circuits in using the invention. and en-
ergizing either of the two motors 17 and 19
and controlling their direction of rotation
and speed will be clearly understood by ref-
erence to' the diagrams shown in Figs.
4 to 9-inclusive, and is as follows:

1£ it is desired to run the locomotive for-
ward while eneroizing the high speed motor
19 and operating from the trolley pole
18, the operator first turns the handle 29
of auxiliary drum-38 to the position marked
Trin Figure 2, which places certain fingers
of series. X, in contact. with secrments T,
indicated on the right side of |F1crure T‘,
which cooperate with the trolley curreni,
The operator then turns the interlock
handle 40 into the “forward” position. The
handle 40" of the main drum 87 is then
moved from the neutral position to the first
of ‘the “forward” positions or steps which
brings the fingers of the series O, of said
controller 87 in contact with the sections
D, K, N and P shown on left side of

’F 1gure 4.

When the sections D, K, and N, engage
corresponding fingers of main controller
drum 37, the circuit through the high volt-
age or high speed motor 19 is completed
and current flows from the trolley i8 to
fingers X% to X%, through fuse 41 to blow-
out coils C* and C2 to finger O to section
D to O* to X2 to X1, to brush 42 of motor
19, through armature to brush 42/, to X*
to X5 to 03 through section K to O° to point
43, throuqh resistance 44 to point 45 to X®

to X7 to point 46 through section of field
Wln@mg to point 47 to 0° through section N
to O7 to X* to X3 to point 48 throucrh sec-
tion of field winding to point 49 to'ground
50. Other speed ‘connections are obtained
by rotating -or advancino the operating
handle 40’. ’
Tf it is desired to operqte the locomohm

in the reverse direction while energizing the.

high speed motor 19 and taking .curvent
from. the: trolley nole 18, the. operator first
turns -the handle 39 of auxiliary drum 38

to the position marked T¢ in Figure 2,

which places certain fingers of series X in
contact with segments T indicated -on. the
right side of Figure 4 which cooperates with
the trolley current. The interlock handle
post~

40 is then adjusted to the “reverse”

tion. The handle 40’ of the main controller

drum 37 is then moved from . the neutral, -

central, position to the first of the “reverse”
positions  which brings certain fingers. of

~the series O, of said controller 87 in contact

with sections L, M, S, V shown at the rlght
side of Figure 1
When the sections L M, S engage corre-

spondan‘ fingers of main controller drum

87 the circuit through the high voltage

or trolley motor is completed and current

flows from the trolley 18 to: finger X2 {0 -

finger X1 through fuse 41 to blow-out coils
Ct and C? to finger O? to section M to O3
to X5 to X+ to brush 42’ of motor 19,

80

through armature to brush 42 to X* to. X"- -
to O% through section L to O° to point 43

of re31stance through resistance to-X® to
X7 to point 46 through field section to point
47 to O® through 'sections 8 to 0" to X*

“to X3 to point 48, through field section to

point 49 to ground 50.. Other speed con-
nections are obtamed by advancmg handle
407.

If it is desu'ed to ‘'operate the locomotive

in the forward dlrectlon while. taking the

current from the battery 16 and energizing
the low voltage or low speed motor 17 the

operator first turns the handle 39 of auxil-

iary drum controller 88 to the position
marked in Fi igure 2, B, which adjustment
places certain ﬁnoers of series X in contact

and adapted to be connected W1t11 the
Storacre battery 16.. The interlock handle 40
is then adjusted -to the “forward?” pos1t10n
"The handle 40" of the main controller drumy

90

' Wlth segments B on the right side of Figure -

140

37 is then moved from the neutral position

to the first of the “forward” posmons which:
brings certain fingers of the series O in con..

tact with the sectmns D, K, N and P, and
when sections D; K and N engage corre-
sponding ﬁngpzs, the cirecuit throu«h ‘the
low voltage or low:speed motor 17 is: com-
pleted and current from the battery 16 flows

through the ampere hour meter 51 to switch-

52 to point 53 to X to X' to fuse 41,

through ‘blow-out coils - C* and C? to 02

110

hroufrh section D to O to X2 to X® to

_brush 54:0f motor 17 through ‘armature to

brush 54 to X¢ to X5 to O3 throu«m section

K to O° to point 43, through resr:tanCP 44

to point 45 to X8 to X® to pomt 55 through
the field section to point 56 to Os througn
section N to O7 to X to X% to point 57
through field section to point 58 to point 59
throuah switch - 52 to battery 16. Other

speed “connections are cbtained by advancmg ’

the handle 40’
It it is_desired to opera,te the locomotive
in the “reverqe direction while taking the

current from the battery 16 and energizing

the low voltage or low speed motor 17, the

operator first turns the handle 89 of auxil- _

iary drum 38 to the position marked B® in




" series. X .in contact with segments B indi--

—
<1

o
i)

40

[
<t

0

- 1topeint 5

Figure 2, which places certain iingers of
cated on the right side of Figure 4 and
adapted to be connected with the storage
battery 16. The interlock handle 40 is then
adjusted to the “reverse” position. The
handle 40’ of the main controller drum 37
is then moved from the neutral position to

the fivst “reverse” position which brings
certain fingers of the series O of the control- -

Lya

ler 37 in contact with sections L, M, S, V.

af

the right in Figure 4. ,
S engage corre-

7

shown v
“When the sections L, M, o
sponding fingers of main controller drum 38

o]

- the circuit through the low voltage motor is

completed and current flows from the bat-
tery 16 through the ampere hour raeter:51
to switch 52 to point 53, switch being
thrown to the left or: running position, to
R0 tg X1 to fuse 41 through blow-out coils
Ct and C? to O2 through section M to O° to

X5 to X° to brush 547 of motor 17 through
armature to brush 54 to X3 to X2 to O to

')

section L fo O° to point 43, through resist-
ance to point 45 to X® to X° to point 55,
through field section to point 56 to O°
through section S to O7 to X to X* to
point 57, through field section to point 58 to
point 59 through switch 52 to battery 16.
Other speed connections are obtained by ad-
vancing handle 407, :

60 represents the usual. charging plug,
and 61 the charging socket which cooperate
with the switch 52 for connecting the bat-
tery 16 with a suitable source of electrical
energy whenever said battery is to be re-
charged, and 62, 63 and 64, indicated in

Trigure 4, are respectively, the headlight-

lamps, switch, and resistance swhich are com-
mon expedients in mine locomotives and
need no further disclosure. :

The disgrams-<hown in Figures 5 to 9 in-
clugive. illustvate the main connections as the
controller handle 40’ advances from point
to effect the different speed com-
binations, and the arrangement.of control
shown is what is known as the “split field”
type, that is, the field windings:are divided
into two parts which are first connected in
series to give high starting torque-and later
connected in parallel: for normal operation
at the higher speed and represents the type

of contrel, essential to the most economical

operation of this type of locomotive.

The five speed combinations illustrated in
IMgnres 5 to @ inclusive, correspond with the
five positions of the controller handle 40/
and the reference choracters applied to the
ditferent ‘devices or elements indicated in
these figures ave as follows: A, the arma-

ture; R, the resistance; ¥’ and F? the field

windings or sections;.B, the battery; T, the
trolley; and {t the- ground, and 1t will be

seen and readily understood therefrom that

T

the operation as will be explained is the same

o
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whether the motor ensrgized is the low voit-
age_or. battery motor 17 taking its current
from the battery 16, or the higher voltage or
trolley motor 19 laking its current from the
trolley with the veturn side grounded, and
with this understanding and particular’ex-
planation with the use of the battery current
and motor, Fig. 5 shows all resistance R, in
field windings or scetions which are in series,
and the current passing from battery B, to
armature A, through resistance R, to field
section ¥, to field section ¥2-to battery B.
Migure 6, shows part of resistance R, in
field windings in-series, and the current
passes from battery B, to armature A,
through part of resistance R, to field section

70

80

T to field section ¥2, to battery B. Figure

7. indicates .21l of the reésistance R, out of
field windings in seriés -and the current
from Pattery B, o armature A, to

passes

. field section ¥’, to field section I?, to battery

B. TFigure 8 chows part of resistance R, in
sarallel with feld sections in series and the

(=

current passes from battery B, to -armature

pas )

A and divides at K, part of current goes to
3 veel

B, and the other part of the current is
chunted around the feld sections F7 and F?

and passes through part of resistance R, to
battery B, and Figure 9 shows all the resist-
ance B out of the field sections or wind-

RS

ings in parallel and the current passes from
the battery B to armature A and divides at

1 and part of the current going through
field section F’ to battery B and the other
part going through field section F? to bat-
tery 3. e '

Trom the foregoing disclosure of construc-
tion and arrangement of the different ele:
ments comprising the locomotive aned. man-
per of distributing and anplying the electric
current ‘to the moinrg thereof, it will be
seen that all the objects, functions and ad-

ield section F’, to field section ¥* to battery-
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vantages of the electric locomotive set forth -

in the statement of invention have been

fully and efficiently carried out at a mini--

mum of cost of manufacture, installation
and operation. :
Tt will also be understood- and is obvious

that various other forms and modifications

of the locomiotive may be made without de-
parting from the essential features and un-
derlying principles of my. invention and I
do not: wish to be understood as limiting
myself to the specific and preferred con-
struction herein shown and described.

What I claim is—— o .

1. An electric locomotive comprising a

main frame, driving wheels, axles for said
driving wheels, o trolley mechamism, a stor-
age battery, a -driving mechanism flexibly-
connecting said axles and constructed and
arranged so that all said wheels are drivers,
an electric motor on said frame and pro-
vided with sectional field windings o per-
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mit “split field” control and. connected to
the driving mechanism and adapted to
utilize high voltage current from the trolley
mechanism, a second electric. motor on: said
frame and also provided with sectional field
windings to permit “split field” control and
connectedd {o the driving mechanisin and
adapted to utilize low voltage current: from

- said storage battery, a controller compriging
o > b - Ey o
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auziliary

two sets of resistance contacts adapted to in-
troduce starting resistance and secure the de-
sired. speed combination, and -two sets of
contacts = constructed, arranged
and movable independently of the. resist-
ance contacts and adapted respectively to
connect the trolley mechanism and resistance
contacts in circuit with the high voltage mo-

tor or to connect the battery and the resist-

ance contacts in circuit with. the low volt-
age motor. TS Tl

2. In an electric locomotive.the combina-
tion with the main frame and two scts. of
driving wheels, an axle for each sct of driv-
ing wheels, a trolley mechanism, a storage
battery, a driving mechanism flexibly con-
necting both sets of axles so that all wheels
are drivers, an electric motor near one.end
of the frame -and provided with sec-
tional field windings to permit “split field”
control and connected to the driving mecha-

nism and adapted to utilize high voltage
~current from. the trolley mechanism, a

second electric motor near the other end
of the frame and also provided with sec-
tional field windings to permit “split feld”
control and connected to the driving mecha-
nism and adapted to utilize low voltage cur-
rent from said storage battery, a controller
comprising two sets of resistance contacts

- constructed, arranged and adapted to intro-

duce starting resistance and secure the de-
sired speed combination, and two sets of
auxiliary contacts, constructed, arranged

and movable independently of the resistance

contacts and adapted respectively to connect
the trolley mechanism and resistance con-
tacts in circuit with the high voltage motor
or to connect the battery and the resistance
contacts in circuit with the low voltage
motor. .

3. An electric locomotive, comprising a
main frame, a plurality of sets of driving
wheels, axles for said driving wheels, a trol-
ley mechanism, a storage battery, separate

-and independent high and low voltage cur-

rent driving motors, each of said motors
provided with sectional field windings to

permit “split field” control, a driving mecha-

nism connecting axles to said driving motors

g0 that all wheels are drivers, said high volt-

age motor being adapted to utilize current
from the trolley mechanism, and the low
voltage motor being adapted to utilize cur-
rent from said storage battery, a controller
comprising two sets of resistance contacts

the resistance contacts

constructed, arranged and adapted to intro-
duce starting resistance and to secure the
proper electrical connections for the desired
speed combinations, and a switch with two
sets of auxiliary contacts constricted, ar-

‘ranged. and movable independently of the

resistance contacts and adapted respectively

‘to connect the troiley mechanism and the re-

sistance contacts in circuit with the high
voltage motor or to connect the battery and
‘ s in ‘circuit. with the

low voltage motor. L

4. In an electric locoinqtiw‘e, “the combi-

nation - with ‘the main frame, and two
sets of driving wheels, an-axle for each set

electric driving motors, each of said- motors

provided with sectional field windings to
-permit “split field” control, a driving mecha-

nism flexibly connecting both sets of axles
to said driving motors so that: all ‘wheels are
drivers, one electric driving motor. being

-adapted to utilize current from the trolley
mechanism, the other electric motor being’

adapted to utilize current from said stor-
age battery, a controlier comprising two
sets of resistance. contacts constructed, ar-

.70

75

.80
of driving wheels, a storage battery, two

.85

90

ranged and adapted to introduce starting

"resistance and secure the proper electrical

connections for the desired speed combina-
tions, and a switch with two sets of auxil-
lary contacts constructed, arranged and
movable independently of the resistance con-

tacts and adapted respectively to connect the .

trolley mechanism and the resistance con-
tacts In circuit with one 'of said motors or to
connects the battery and the resistance con-

‘tacts in circuit with the other motor.

5. In an electric locomeotive the combina-
tion with the main frame, driving wheels
supporting said frame, axles for said driv-
ing wheels, suitable gearing mounted on.each

axle, a-driving shaft for each axle having a-

gear thereon adapted to drive the corre-
sponding gear on the axle, aflexible connec-
tion between the driving shafts, an electric
motor connected to each of the two drive
shafts, and each motor provided with see-
tional field windings to permit “split field”
control, one of sald motors being adapted
to utilize current from the trolley mecha-
nism and the other motor being adapted to

utilize  current from a storage battery,

means for supporting and holding the mo-
tors in proper relation with said gears and
shafts, means for flexibly connecting the mo-
tors with the frame, a controller comprising
one drum with two sets of resistance con-
tacts constructed, arranged and adapted to

introduce starting resistance and secure.

proper electrical connections for the desired
speed combinations for the forward and' re-
verse movement of the locomotive, and a

100
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second drum or switch with two sets of aux.

iliary contacts constructed, arranged and

130
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&
movable independently of the resistance con-
tacts and adapted respectively to connect
the troley mechanism and resistance con-
tacts in proper electrical circuit with one of
said motors or to conmect the battery and
the resistance contacts in circuit with® the
other motor. S :
6. - In an electric locomotive, the combina-
tion with the main frame, driving wheels
supporting said frame, axles for said driv-
ing wheels, worm gears mountee on said
axles, a- driving shaft for each axle having
a worm-theréon and adapted to drive the
corresponding worm gear on the axle, &

flexible connection - between the driving
shafts, - an

electric motor connected to
each of the driving shafts, - one of said
motors- being adapted to utilize -current
from the ‘trolley ‘mechanism, the other
being -adapted . to' utilize current from
the storage battery, both being “equipped
with seetional field windings to permit

“gplit field™ control, means for supporting

1,466,011

‘and holding said motors in proper relation

with said gearing; means for flexibly con-
necting the motors with the frame, a con-
troller comprising one drum with two sets
of contacts arranged and adapted to intro-
duce starting resistance and to secure proper
electrical connections for the desired speed
combination for the forward and reverse

movement of the locomotive, an interlock

for said drum to prevent the same being
anintentionally moved beyond the neutral

‘and into reverse position; a second drum or-
switch, with two sets of contacts construct-.
ed, arranged and movable, independently of

the’ resistance -contacts -and adapted respee-
tively to connect thie trolley mechanism and
resistance contacts in proper electrical cir-
cuit with oné of said motors or to connect
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the battery and the resistance contacts in

circuit with the other motor. =~ =~
‘In testimony whereof, I affix my signa-

ture. .
WILLTAM R YOUMANS.




