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4 Claims.

This invention relates to improvements in
transfer switches particularly adapted for use in
connection with mine locomotives of the gath-
ering type for transferring electric power to the

5 locomotive through one power inlet or another.

This invention has among other objects to pro-
vide a new and improved interlocked transfer
switch for controlling the connection of the loco-
motive circuit with a source of current supply
through one of a plurality of power inlets, such
as a trolley or one of a plurality of trolleys or a
cable reel, which transfer switch may automati-
cally transfer from one of the power inlets to the
other and is so arranged as to prevent the locomo-

‘tive from obtaining current from any one of the
power inlets while any other of the power inlets
is in use.

My invention may be more clearly understood
with reference to the accompanying drawings
wherein:

Figure 1 is a schematic view of a mine locomo-
tive showing the wiring connections thereto;

Figure 2 is an enlarged side elevation of the
transfer switch of my invention with parts brok-
en away and in section to more clearly show the
details thereof;

Figure 3 is a plan view of the transfer switch
embodying my invention with parts broken away
and in section to more clearly show the details
thereof; and

Figure 4 is an enlarged detail side elevation of
a portion of the transfer switch shown in Figure
9 with different parts broken away than are
shown in Figure 2.

Like numerals refer to like parts throughout
the various figures.

Referring now in particular to the details of
the drawings, the device embodying my invention
comprises a locomotive 10 of the gathering type
adapted to receive power from a source of power
supply through suitable current conducting
means, such as a trolley line through one or
another of a plurality of power inlets which are
herein preferably shown as comprising trolleys
12 and 13 and a cable reel 14.

Gathering locomotives of the type herein shown
are usually provided with either a single motor
or a pair of motors connected in series or par-
allel for propelling the locomotive about the
mine. The propulsion means for the locomotive
herein schematically shown in Figure 1 comprises
two motors 15 connected together in series. The
motors 15 are adapted to receive electric power
through either of the trolleys 12 or 13 or the

55. cable reel 14, a transfer switch generally indicated
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by reference character 16, and an electric con-
troller generally indicated by reference character
17 in a usual manner well known to those fa-
miliar with the art.

Referring now in particular to the details of go
the transfer switeh 16 and several of the novel
features -of my invention, said transfer switch
includes a casing 18 preferably constructed in a
manner to prevent arcing therein from igniting
the mine gases outside of said casing. ‘The cas-
ing 18 has suitable electric circuit closing means
supported therein in a usual manner for con-
necting the locomotive motors 15 to the source
of power supply through either of the trolleys 12
or 13 or the cable reel 14. The circuit closing
means may be of any type well known to those
skilled in the art and are herein preferably shown
as comprising electric contactors of a usual con-
struction and include a separate contactor for
each power inlet. 75

The circuit closing means for connecting the
locomotive motors 15 to the cable reel 14 com-
prises a contractor 19 which connects the motors
15 with the cable reel 14 by means of a conductor
20 leading from the cable reel 14 to a stationary
contact 21, and a conductor 22 leading from a
movable contact 23 to the controller 17 and said
locomotive motors.

The circuit closing means for connecting the
locomotive motors 15 to the trolley 12 comprises
5 contactor 25 which connects the motors 15 with
the source of power supply through the trolley 12
by means of a stationary contact 26 connected
with said trolley through a conductor 27 and a
movable contact 28, having connection with the
controller 17 and said locomotive motors through
the conductor 22.

Likewise, another contactor 29 is provided to
connect the motors 15 with the source of power
supply -through the trolley 13 by means of a sta-
tionary contact 30 having connection with the
trolley 13 by means of a conductor 31 and a mov-
able contact 32 having connection with the con-
troller 17 and motors 15 by means of the con-
ductor 22.

The contactors 19, 25, and 29 are of a similar
construction and include the aforementioned sta-
tionary and movable contacts -engageable with
each other to close the circuit from either of the
trolleys 12 or 13 or the cable reel 14 to the locomo-
tive. The movable contacts 23, 28, and 32 are
mounted on the upper end of rocking arms 33,
34, and 35, respectively. Suitable electro magnets
36, 37, and 38 are provided to attract the rocking
arms 33, 34, and-35, respectively, and engage each
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respective movable contact thereon with its re-
spective stationary contact. The rocking arms
33, 34, and 35, and the respective movable con-
tacts 23, 28, and 32, are of sufiicient weight to be
disengaged from the respective stationary con-
tacts 21, 26, and 30 by gravity when current is
cutb off of the respective magnets 38, 37, and 38.
Electric current energizes the electro magnet
36 by means of a conductor 39 connected from
the conductor 20 to the positive side of the coil
for said magnet and a conductor 40 connected
from the negative side of the coil for said magnet
to ground through a suitakle push button switch
indicated at 41. In a similar manner the electro
magnet 37 is energized by a conductor 42 connect-
ed from the conductor 27 to the positive side
of the coil for said magnet and a connection from
the negative side of the coil for said magnet to
the conductor 45. The electro magnet 38 is like-
wise energized by means of a conductor 43 con-
nected from the conductor 31 to the positive side
of the coil for said magnet and a connection from
the negative side of the coil for said magnet to
the conductor 40. It may thus be seen that when

- the push button switch 41 is in a closed position

and either of the trolieys i2 or 13 or the cable
reel 14 is connected to the source of current sup-
ply, that either the eleciro magnet 36, 37, or 38 is
energized depending upon which power inlet is
connected to the source of power supply which
electro magnet will close the respective contactor
asscciated therewith.

Referring now in particular to the means for
preventing the closing of any one contactor when
any other contactor is in a closed position and
one of the novel features of my invention, a new
and improved interlecking mechanism generally
indicated by reference character 44 is provided.
The interlocking mechanism 44 comprises a
multi-throw crank 45 journaled at its ends in
the casing 18 for the transfer switch 16 and in-
sulated therefrom in a suitable manner and hav-
ing each of its crank arms connected to the con-
tactors 18, 25, and 29 in a manner which will
hereinafter be more fully described.

A connecting member 47 is provided to connect
a crank arm 48 of the multi-throw crank 45 with
the rocking arm 33 of the contactor 19. The
connecting membper 47 is fabricated from a num-
ber of pieces and has a clevised end adapted to
have pivotal connection with the rocking arm 33
in a usual manner, and an opposite end detach-
ably secured thereto made from a suitable insu-
lating material having an elongated slot 49 there-
in, which elongated slot is adapted to have slid-
ahle connection with the crank arm 48. The end
of the connecting member, having connection
with the crank arm 48, is split so it may readily
be engaged with or disengaged from said crank
arim in a usual manner clearly illustrated in Fig-
ures 2 and 4. The elongated slot 49 is so arranged
as to permit opening of the contactor 19 at any
time but prevent closing of said contactor except
when the crank arm 48 is in the proper position
and to hold the multi-throw crank 45 from
rotation when the contactor 19 is in a closed
position.

In a similar manner, a connecting member 50
constructed in the same manner as the connect-

» ing member 47 connects the rocking arm 34 of

the contactor 25 with a crank arm 51 of the
multi~-throw crank 45. The connecting member
50 is similarly provided with an elongated slot
52 which is journaled on the crank arm 51. 'The
portion of the connecting member 50, having the
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elongated slot 52 therein, is made from a suit-
able insulating material so as to insulate the
rocking arm 34 from the multi-throw crank 45.

The elongated slot 52 is similarly arranged so
as to permit opening of the contactor 25 but to
prevent closing of said contactor excent when
the crank arm 51 is in the proper position and to
hold the multi-throw crank 45 from rotation
when said contactor is in a closed position.

Likewise, a connecting member 53 is provided
to connect the rocking arm 35 of the contactor
29 with a crank arm 54 of the multi-throw crank
45. The connecting member 53 is constructed in
the same manner as the connecting member 47
and the connection from the connecting mem-
ber 53 to the crank arm 54 includes a portion
made from a suitable insulating material having
an elongated slot 55 formsd therein permitting
opening of the contactor 29, bhut preventing
closing of said contactor except when the crank
arm 51 is in the propsr position, and holding the
multi-throw crank 45 from rotation when said
contactor is in a closed position.

The crank arms 48, 51, and 54 are located equi-
distantly from the center of rotation of the multi-
throw crank 45 and are coincident with radial
lines extending from the center of said multi-
throw crank spaced equidistantly apart, herein
shown as being spaced 120° apart, so that when
one contactor is in a closed position the other
contactors will be locked in an open position by
their respective connecting member and the
multi-throw crank 45.

It is apparent that where more or less power
inlets are provided with the resultant increase
or decrease in the number of contactors used,
that the spacing of the crank arms on the inter-
locking mechanism will vary, but that said erank
arms will still be coincident with radial lines
spaced equidistantly apart, the spacing heing de-
pendent on the number of contactors interlocked.
It may thus be seen that the interlocking mech-
anism shown herein is expansible tc interleck an
unlimited number of contactors when desired.

Thus, when the contactors 19, 25, and 29 are
in an open position and the circuit through the
magnets 36, 37, and 38 is closed by the push but-
ton switch 41, and either of the trolleys 12 or 13
or the cable reel 14 is connected with the source
of power supply, the contactor associated there-
with will be closed and closing of said contactor
will rotate the multi-throw crank 45 through the
respective connecting rod connected between said
contactor and a crank arm of the multi-throw
crank 45, which multi-throw crank will hold the
other two contacts in an open or disengaged po-
sition. When current is disconnected from the
closed contactor, the slot formed in the connect-
ing member connecting this member with the
multi~-throw crank 45 permits this contactor to
open.

It may thus be seen that applicant has pro-
vided a new and improved transfer switch of a
simplified construction for mine locomotives of
the gathering type controlling the application of
electric power to the locomotive through one of
a plurality of power inlets which automatically
connects the locomotive motors to the source of
power supply as soon as one of said power inlets
is connected to said source of power supply pro-
viding the push button switch 41 is in a closed
position. It may also be seen that this transfer
switch is so arranged as to automatically discon-
nect the motors from the source of power supply
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as soon as either one of the power inlets is dis~
connected from said source of power supply and
that applicant’s transfer switch is so arranged
that one power inlet may only be connected to
the source of power supply at a time, the other
power inlets being positively locked in an open
position by means of the interlocking mecha-
nism 44, thus preventing arcing or burning of the
loeomotive parts and injury to the locomotive op-
erator or men coming in contact with the loco-
motive. It should be further noted that this
interlocking mechanism is of a simplified and
novel construction so arranged as to be confined
in small areas and prevent a drag on the respec-
tive contactors as they are being closed which
may readily be expanded to interlock as many
contactors as desired by increasing the crank
arms on the multi-throw crank 45.

Although I have herein shown and described
one form in which my invention may be em-
bodied, it will be understood that the construction
and arrangement of the various parts may be
changed or altered without departing from the
spirit and scope thereof. Moreover, I do not wish
to be construed as limiting myself to the particu-
lar form illustrated, excepting as it may be spe-
cifically limited in the appended claims.

T claim as my invention:

1. A transfer switch having a plurality of cur-
rent inlets, a contact connected with each of
said current inlets, a plurality of movable con-
tacts, each of said movable contacts being mount-
ed on a pivotally movable arm for engagement
with one of said first mentioned contacts, a mag-
netic coil associated with each of said movakle
centacts and connected in series with each of
said current inlets for pivotally moving said piv-
otally movable arms and engaging said movahle
contacts with said first mentioned contacts when
eaid current inlets are connected with a source
of power supply, and interlocking means for pre-
venting more than one of said movable contacts
from engaging said first mentioned contacts
when current is applied to more than cne of said
current inlets comprising a multi-throw crank
member and a slidable connection between each
throw of said crank member and one of said
movahle contacts.

2. A transfer switch having a plurality of cur-
rent inlets, a contact connected with each of said
current inlets, a plurality of movable contacts,
each of said movable contacts being mounted on
a pivotally movable arm for engagement with
one of said first mentioned contacts, & magnetic
coil associated with each of said movable contacts
and connected in series with each of said cur-
rent inlets for pivotally moving said pivetally
movable arms and engaging said movable con-
tacts with said first mentioned contacts when said
current inlets are connected with a source of
power supply, and interlocking means for pre-
venting more than one of said movable contacts
from engaging said first mentioned contacts
when current is applied to more than one of said
current inlets comprising a multi-throw crank

3

member, each throw being coincident with radial
lines spaced an equal distance apart, and a plu-
rality of connecting members, each connecting
member slidably connecting each throw of said
crank member with one of said movable contacts.

3. A transfer switch having a plurality of cur-
rent inlets, a contact connected with each of said
current inlets, a plurality of movable contacts,
each of said movable contacts being mounted on
a pivotally movable arm for engagement with one
of said first mentioned contacts, a magnetic coil
associated with each of said movable contacts
and connected in series with each of said cur-
rent inlets for pivotally moving its associated
pivotally movable arm and engaging said mov-
able contact with said first mentioned contact
when said respective current inlet is connected
with a source of power supply, and interlocking
means for preventing more than one of said
movable contacts from engaging said first men-
tioned contacts when cuwrrent is applied to more
than one of said current inlets comprising a
multi-throw crank member, each throw being
coincident with radial lines spaced an equal dis-
tance apart, and means for connecting each
throw of said crank member with one of said
movable contacts comprising a plurality of con-
necting members having pivotal connection with
said movable contacts and slidable connection
with each throw of said multi-throw crank
member.

4. A transfer switch having a plurality of cur-
rent inlets, a contact connected with each of said
current inlets, a plurality of movable contacts,
cach of said movable contacts being mounted on
a pivotally movable arm for engagement with
each of said first mentioned contacts, a magnetic
coil associated with each of said movable con-
tacts and connected in series with each of said
current inlets for pivotally moving said pivotally
movable arms and engaging said movable con-
tacts with said first mentioned contacts when
said eurrent inlets are connected with a source
of power supply, and interlocking means for pre-
venting more than one of said movable contacts
from engaging said first mentioned contacts when
current is applied to more than one of said cur-
rent inlets comprising a multi-throw crank mem-
ber, each throw being coincident with radial lines
spaced an equal distance apart, and means for
connecting each throw of said crank member
with one of said movable contacts whereby any
one of said movable contacts may be disengaged
from its respective stationary contact but none
of said movable contacts may be engaged with
their respective stationary contact while any
other movable contact is engaged with a sta-
tionary contact comprising a plurality of con-
necting members, each of said connecting mem-
bers having pivotal connection with one of said
pivotally movable arms and slidable connection
with one throw of said multi-throw crank mem-
ber.

ROBERT L. BARRY.
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