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My invention relates to automatic switch-
ing equipments and particularly to auto-
matic switching equipments for eontrolling
the connection between a plurality of seurces

5 .of current and a plurality of load cireuits so
that under light load conditions all of the
load circuits are supplied by the same source
and under heavy load conditions certain of
the circuits are independently supplied by

10 different sources and one object of my inven-

" tion is to provide an improved control ar-
rangement for accomplishing this result.

In accordance with my invention T pro-
vide an arrangement whereby a plurality of

15 Joad circuits are normally supplied by a pre-
ferred source of current and an. auxiliary
source which is arranged to supply certain

of the load circuits when the preferred source

if overloaded is normally inoperative. When
20 the load on the preferred source reaches a
predetermined value which indicates that the
load is approaching a value at which it is de-
sirable to place the auxiliary source in serv
ice, the auxiliary source is started and placed
- 25 1n an operative condition to supply current.
When the load on the preferred source -ex-
ceeds another predetermined value certain of

the load circuits are disconnected from the

preferred source and are connected to- the
30 auxiliary source. - Suitable switching means
is provided whereby either source may be
made the preferred source and the other the
auxiliary source. :
My invention will be better understood
from the following description taken in con-
nection with the accompanying drawing
which diagrammatically shows a control sys-
tem for controlling the connection between
two load circuits and two sources of current

40 and the scope of my invention will be pointed
out in the appended claims.

In the accompanying drawing 1 and 2 are
_two load circuits 'which are arranged to be
connected to a main bus 3 by switches 4 and

45 5. The load circuit 1 is also arranged to be
connected to an auxiliary bus 6 by a switch 7.
The switches 4, 5 and 7 may be of any suit-
able type examples of which are well known
in the art, - :

50 - For supplying current to the main bus 3
and the auxiliary bus 6 1 provide two sources
of current which may be of any suitable type.

As shown these sources are the generators 8

[V
ot

and 9 of motor generator sets 10 and 11 re-
spectively, the respective motors 12 and 13
of which are arranged to be connected to a
suitable source of ‘current such as a supply
circuit 14. The motors 12 and 13 are pro-
vided with suitable automatic - switching
means respectively whereby the starting of
each motor. generator set is effected by the
completion of a starting circuit associated
therewith. - Since such automatic switching
systems are old and well known in the art and

_ the details thereof constitute no part of my

present :invention, I have deemed it unnec-
-essary to complicate the drawing by show-
ing these switching means in detail.

The automatic switching means 15 (not

‘shown in detail) for the motor 12 is arranged

to be operated to effect the starting of the
motor 12 whenever a starting circuit 16 asso-

«ciated therewith is completed. The auto-

matic switching means 17 (not shown in de-
tail) associated with the motor 13 is simi-
larly arranged to be operated to effect the
starting of the motor 13 whenever a starting
circuit 18 associated therewith is completed.
Manually controlled switches 19 and 20 are
shown as one particular arrangement for ef-
fecting at will the completion of the starting
cireuits 16 and 18 respectively. Any: other
suitable contrel means, however, examples of
which are well known in-the art may be pro-
vided for accomplishing this result.: :

~For exciting the generators 8 and 9 I pro-
~vide the exciters 22 and 23 which are directly
conneeted to the motors 12 and 18 respective-
ly and which are arranged to be connected to
the field windings of the generators 8 and 9
respectively by suitable field switches 24 and
25. These switches 24 and 25 may be con-
trolled either automatically or manually in
-any suitable manner examples of which are
well known in the art.

In order that either generator may be made
the preferred source and the other the aux-
iliary source I provide a transfer switch 27
which is arranged when in one position to
connect the generator 8 -to the main bus 3
and the generator 9 to the auxiliary bus 6 and
which is arranged when in another position to
connect the generator 9 to the main bus 3 and
the generator 8 to the auxiliary bus 6.

Under light load conditions both of the
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switches 4 and-5 are closed so that the load
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" the switch 4 if the switch 7
of the field switches 24 or 25'is open indicat-

Toaded: :

2

‘source is connected thereto.

circuits 1 and 2 are connected to the main bus -

3 and' therefore -are supplied by whichever
The closing of
the swit ch 5 between the bus 3 and the Joad
cireuit 1 is controlled by means of a voltage
relay 28 which is connected so.as to be re-

‘sponsive to the voltage of the bus 8 and

voltage relay 29 which is connected to-the load
circuit 2 s0 as to be responsive to the voltage
therect. VVhen the niain bus 8 is enerolzed

-and the load 911 cuit 2 s deenergized fmd ener-
-iliary source.

@izing circuit is completed thrOUOh the con-
tacts of the relays 28 and .29 for a control

‘relay-30 across a suitable-source of: control

current 31. ~ In the arrangement shown in the

“drawing the control c1rcults 31 isarranged to
be connected by means of a m‘lany con-

trolled switch 82 to-the secondary of a poten-

tial transformer 33, the primary of which is

connected to the supply circuit 14: - The con-
trol relay 30 when energized completes a cir-
cuit for:the closing coil 34 of the switch 5
acrossithe control circuit 31 so that the switch
58 closed:
pletes a locking: circuit for: the control relay

30 so.that the opening of the contacts of the
‘voltage relay 29 due to'the energization of the

load Cncult 9. does not effect the deenerfrlza-
tion of the control relay 80, . -
The closmd of the switch 4 between the

mainbus:3 and theload circuit 1.is controlled,_’
by the voltage relay 28 which is-responsive

to-the Voltaoe of the bus 8 and also by a volt-
age relay: 36- which s connected across the
load cireunit 1 so that it is responsive to the
voltage thereof.: When the main bus: 8 is
enermmd and the load circuit'1 is deener-

’0'17ed a circuit is:completed for the control
.relay 37 through the contacts of the relays 28

and-86: VVhen the reldgy ‘87 is-energized it
completes a circuit for: the closing 0011 38 of
(-is open v and either

ing that -both generators are not excited or
the curient ou’rput .of the source connected to

“the'main bus 8 is belowa pmdetﬂmmed value,

thereby: mchcatmo that the source is not over-

In accordance Wlth one- fe‘l’mre of m 1y in-
vention the auxiliaty motor generator set is

- normally shut down so that itis inan inoper-

ative condition to supplv current to the aux-
iliary bus and is arranged to be started auto-

matically and to be pl‘lced in anoperative

condition-to supply current to the auxiliary

- ‘bus when the current output. of the source

Ctermined value.

60

connected to the main:bus:reaches a predC—
When'the current output of
the source connected to the: mam bus Te%he%

- greater prédetermined cvalue a poulon of.
the load is disconnected from the miainbus
~and is connected to: the aunh‘u‘y bus.:
-arrangement shown in the drawing this result

is: accomphshed in - the: following - manner.

'TWO rehys 40 and 41 are connec‘ted to the
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‘main bus:

~The energization of the relay
‘The switch 5 when closed: com-;

torset 10. - As soon as the Voltaoe of the dens:
‘erator 8 buildsup to a predete1 mined value
Tnthe

main bus 3 in any sultable manner o that
they are energized in accordance with the cur-
rent output’ of the source connected’ to " the
“When the current output of the -
source connected to the main bus reaches a’
predetermined value the relay 40 operates
and completes the circuit of a contiol rélay
42 associated thervewith. Thisg control reluy

1n turn completes the starting circuit of the

associated with
set 1y the aux-
In order that. this relay may
complete  the proper -starting circuit” the

automatic: letchlna means
whichever motor oenemtm

transfer switch 27 is pl'ouckd with suitable =
-80

contacts so-that-in each operative position
of the switch the contacts of the relay 42 are

‘connected across the starting civeuit of’ Wthh-‘

ever source is:the: dl-mh‘uv source
It thc output of the source connecteﬂ to the -
main -bus exceeds a greater predetermined
value: the relay 41 comp]etes the .circuit of -

70

85

an aumh‘uy 1eL1y 43 associated therewith, -

19
‘.Lo

opening of the switeh 4 g0 as to-Hsconnect the
Toad civeuit 1-from the main bus 8. “The ener-

“gization of the relay 43 also completes a ciy-

effects the ’

90

cuit for:an auxiliary control: rehy 44 if the 2l

yolt‘we across the. auxiliary bus 6 is above

predotermm d Value, S0 that the voltage

lehy 45, which is connected ‘across the aux- ¢

iliary bus 6, is energized a- predetermined

amount,. As soon as the eontrol relay 44 be- -

comes eneraued and the switch 4 is ‘opened
a circuitis: Comnkted for the closing coil 46 -
of the switch 7 to.close the switch 7 'Lnd con-
nect the load circuit 1 -to the auxiliary bus

6.-:The circuit of the dosmo Coﬂ 46 includes

the manually controlled switch-47 which ‘s

100

provided so that the switch 7 may be opened

,to effect the disconnection:of the load civeuit

1-from the auxiliary bus 6 and its reconnec-

'Ihe opomtmn of the ‘11‘1"moemen‘ shown
in the accompanying drawing is as follows:
Let it be -assumed that the switches 94, 25,

39 and 47 ave closed and that the transfer
switch 27 is in its left-hand ‘position so that

the generator 9 is connected to the auxiliary

main bus 8. When it is “desired to supply.
current to the load circuits. 1 and 2 from the.
main source 8 the manually controlled switch
19'is closed so asto effect the completion of
the starting circuit 16 and the operation. of
the automatic’ switching ‘meang’ 15 associated
with the motor: 12 to'start the motor genera: .

the voltage relay 98 operates.to close its con-

105

“tion to:the main bus 3 when the total Toad =+
‘on the two load circuits is'such that it may
be supphed by one source Wlthout over load-'

_mo 1t. 110

115

“bus 6 and the. generator 8 18- connected to-the -

120.

125

“tacts 50. If at this tine the load circuit 21s - o
‘not: energized by some other-source:the con-
k acts 51 of the vohaoe elay 29w 111 be Closed

130
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and a cireuit will be completed for the coil of
the control relay 80. This eircuit is from one
side of the control circuit 81 through the coil
of the relay 30, resistor 52, eontacts 51, of
relay 29, contacts 50 of relay 28 to the other
side of the control civcuit 81. The relay 80

by closing its contacts 53 connects the closing

coil 34 of the switch 5 across-the control cir-
cuit 81 so that the load circuit 2. is connected
to the main bus 3. By closing its auxiliary

-contacts 54 the circuit breaker 5 completes

- a locking circuit for the relay 80 so that this

20

30

relay is not deenergized by the opening of
the contacts 51 of the relay 29 when the load
circuit 2 is energized. o

If the load circuit 1 is not energized by
some other source at the time the relay 28
closes its contacts 50 a circuit is completed for
the control relay 37. This circuit is from one
side of the control circuit 81 through the coil
of relay 37, resistor 55, contacts 56 of relay
36, contacts. 50 of relay 28 to the other side
of the control.circuit. . Relay 37 by closing its
contacts 57 completes. a-circuit for the clos-
ing .coil 38 of the switch 4. This circuit is
from -.one side of the control circuit 81
through switch 47, closing coil 38 of switch
4, the parallel connected contacts 58, 59 and
‘60 of relay 43 and field switches 24 and 25 re-
spectively, contacts 57 of relay 87, auxiliary

- contacts 61 on switch 7 to the other side of

35

40

the contro] circuit. The energization of the
closing coil 38 closes the switch 4 so that the

“load ¢ircuit 1 is connected to the main bus 3.

Switch 4 by closing its auxiliary. contacts 73
completes a shunt around the contacts 56 of
relay 36 and contacts 50 of relay 28 so that
the subsequent energization of the relay 36
does not effect the deenergization of the con-
trol relay 37.. °~ o -
: 'When the current output of the source 8
exceeds a predetermined amount the current
relay 40 closes its contacts 62 and completes
the eircuit.of the control relay 42. This cir-
cuit is from one side of the control circuit

© 31 through switch 47, the-coil of relay 42,

50

60 €1
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contacts 62 of relay 40 to the other side of the
control circuit 31. The relay 42 by closing
its contacts 63 completes a circuit in parallel
around the contacts 62 of relay 40 so that the
relay 42 remains energized in case the relay
40 subsequently opens its contacts 42. Relay
42 by closing 1its contacts 64 which are con-
nected in the starting circuit by the means of

5 the transfer switch 27 effects” the operation

of the automatic switching means 17 asso-
ciated with the motor 13 of the motor gener-
ator'set 11." The automatic switching means
17 then effects the starting of the motor gen-
erator set 11 so that the generator 9 is placed
an operative condition to supply current
load circuit 1 when the switch 7 is sub-

to the load circu
sequently closed. = o »
_-When the current output of the source 8

> exceeds a greater predetermined value the

3

current relay 41 closes its contacts 65 and
thereby completes a cirenit for the control
relay 43.. 'This circuit is from one side of the
control circuit 31 through the switch 47, the

coil of relay 43, contacts 65 of relay 41 to the -

other side of the control circuit 31. Relay
43 by closing its contacts 66 completes a cir-
cuit in parallel around the contacts 65 of re-
lay 41 so that the relay 43 remains energized
in case the relay 41 should subsequently open
its contacts 65. The relay 48 by opening its
contacts 58 effects the deenergization of the
closing coil 38 of the switch 4 if both of the
field switches 24 and 25 are closed at this time.
The deenergization of the closing coil 38 of

the switch 4 causes the switch 4 to open and

disconnect the load circuit 1 from the main
bus 8. If the voltage across the auxiliary
bus 6 is ahove a predetermined. value so that
the contacts 67 of the voltage relay 45 are
closed at the time the relay 43 operates, a
circuit for the control relay 44 is completed
through the contacts 68 of the relay 43. This
eircuit is from one side of the control circuit
81 through-the coil of the relay 44, resistor
69, contacts 68 of relay 43, contacts 67 of volt-

_age relay 45 to the other side of the control

cirenit 8L, As soon as the switch 4 opens
and the relay 44 is energized a circuit is com-

pleted through the contacts 70 of the relay

44 for the closing coil 46 -of the switch 7.
This circuit is from one side of the control
cireuit 31 through the switch 47, closing coil

46 of switch 7, contacts 70 of relay 44, aux-

iliary contacts 71 of switch 41°to the other
side of the control circuit.31. The energiza-
tion of the closing coil 46 effects the closing
of the switch 7 so that the load circuit 1 is
connected to the auxiliary bus 6. Fach of
the load circuits is now independently ener-
gized by a separate source of current.

Switch 7 by closing its auxiliary contacts
72 completes a locking cireuit for the control
relay 44 which is independent of contacts 68

‘of relay 43 and contacts 67 of relay 45. -

. If at any time the source connected to the
main bus 3 becomes deenergized so that the
voltage relay 28 opens its contacts 50 and
closes its contacts 74, shunt circuits are com-
pleted around the coils of the control relays
30 and 37 so that the opening of the switches
4 and 5 is effected. The shunt circuit around
the coil 30 includes the contacts 74 of the re-
lay 28 and the auxiliary contacts 75 of the
switch 5. The shunt cirenit around the coil

~of the relay 87 includes the contacts 74 of the

relay 28 and the auxiliary contacts 75 on the

switch 4. Therefore, whenever the source

connected to the main bus fails both of the
load circuits are disconnected from the main
bus... In a similar manner if the source con-
nected to_the auxiliary bus 6 fails while the
switeh. 7 is closed the opening of the switch
7 is effected so as to disconnect the load ¢ir-
cuit from the guxiliary bus.. This result is
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{obtamed 1n the fmlowmw manner.
the source connected: to ‘the auxiliary bus 6

4
Wb(,n

fails the voltage relay 45 closes. its contacts
77 and- thereby’ completes - a- shunt “circuit
around the coil of the control relay 44.  The
deenergization of the coil- of relay 44 opens
the cncult of the closing coil 46 of Lhe
sw1tch 1. g

£ it is desived to make the gener ator 9a
plefened source the transfer sw1tch 97 -is
placed-in its right hand position in which

position the oenemtor 9 is connected to the

main-bus 3 ‘md the generator 8 is connected

to the auxiliary bus: 6 and the contacts 64 of

the relay 42 are connected in the starting cir-
cuit 16.0f the automatic switching means-15
associated with’' the motor 12 go thmt when
the relay 42 is energized the starting of the
motor 192 is’ eﬁected The operatlon of the
arrangement when the transfer switch 27 is

in: 1ts right hand position will be obv1ous

B from ‘the above description.-

25

30

“'While T havein accordance with the pqtent :

statutes shown and described my invention

as applied to a particular system -and asem-

bodying : various devices diagrammatically
indicated changes and modifleations will be

obvious to- those skilled in the art and I

therefore aim in the appended claims to cover

all 'such changes and -modifications as fall®

within: the true splrlt and scope of mV 1nven-

Ction:r
. ‘What'T clzum as new and desu'e to secure_'
by Letters Patent of the United States, is:

“1:In comblnatlon, a plurality of load cir-

: cults a source of current normally connected

40

“o. all of said circuits, a second ‘source of cur-

rent normally in an 1noperat1ve condition to
supply ‘current, means Tesponsive to a pre-
deterriined - output of said first mentioned
source for controlling the operation of said
second source so that 1t Isput.in an operative
condition to supply current, and means Te-

sponsive  to: another predetermmed output”
: of said’ first ‘mentioned source for effecting

the disconnection of “certain of ‘said load
circuits from the first mentioned source and

the connection thereof to said second source.

2.-Jn combination, two electric circuits, a
source of current normally connected to both
circuits; a dynamo electric machine normally

- at rest, means responsive to a predetermined

e
=

curtent output of said source for starting said
machine and placing it in a condition. to
supply current, and means responsive to.a

- greater predetermlned current output of said -

- sourée for, controlling the disconnection of
- oné of said ‘circuits from said source and the

©60

. ’machme

connectlon of sald one of sald clrcults to sald

3. In combmamon two electrlc 01rcu1ts,

~source of cutrent, normaﬂy connected to both

65

circuits, a:motor generator set normally at
rest, means responsive to a predetermined

: current output of sald sotirce for effectmg the

1,714,938

starting of said motor generator set, means
responsive to a greatex predetemnned current

‘output of said source and an electrical con-

dition of said set for effecting the discon-
nection' of one of said circuits from .said
source, and means responsive to the discon-

nection of said-one of said circuits from said-

source for. effecting the connection thereof
to the generator of said set. -
4 Tn ‘combination, two' electric- circuits,

two buses two sources:of ‘current, sw1tch1n0' .

means tor connecting each source to elther'

bus, means responsive to the energization of .

one 'of said buses for connecting bothr electric
circuits -thereto and-means responsive to a

80

predetermined current output of the source :

connected to said one of said buses for effect-

ing the disconnection of one of said circuits
thel efrom and the connection of sald one 'of
szud circuits to the other bus. '

‘5. In combination, two electric . mrcmts,

two buses, a source of current connected to

one of said buses, another source connected -

to the other bus and normally.in an inoper-

ative  condition to supply current- thereto,
means responsive to the voltage of said one

of said buses for connectmo both of said cir-

90

cuits thereto, means Tesponsive to a pledeter- .
mined current output of the source connected. .

to said one of said buses for contlolhng said

other source so that it energizes said other-
section, and means ‘Tesponsive to a greater

predeternnnecl current output of the source
connected to'said one of said buses for effect-

‘ing the chsconnectlon of one of said ‘circuits

100

from said one of said buses and the connec-

tion of sald one of said circuits-to the other

“bus.

6. In combmfmon, two. buses, two’ motor o

generator sets, a transfer switeh for connect- -
g the oeneratm ofsaid sets to either bus,
‘md a plul ality of load circuits normally con-
nected to one of said buses, means responsive

to a predetermined current output of which-

“ever source 18 connected to said one of said

buses: for effecting the automatic startmg of

~the other motor frenemtor set, and means de-

pendent upon a (rreater predetermlned eur:
rent output of Whlchever source is connected
to said one of said buses and a predetermined
condition of said other motor generator set
for effecting the disconnection of certain of
said load circuits: from said one of said buses
and the subsequent connection thereof to the
other bus.

110

115

120

7. In combmatlon, two buses, two motorv -

generator sets, a transfer switch for connect-

ing the genelator of said sets to either bus, -

and a plurality of load circuits norma,lly Coll=:
nected to one of said buses, means responsive-
a ‘toa predete1m1ned cturrent output of which-
ever source is connected to said one of-said -

buses for effecting the automatic starting ‘of

the other motor generator” set; means - de—;
.Vpendent upon a greater predetermmed cur-- -

130~
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rent output of whichever source is connected
to said one of said buses and the excitation

of the generators of both motor generator

sets for effecting the disconnection of cer-
tain of said load circuits from said one of
said buses, and means dependent upon pre-
determined  energization of said other bus

and the disconnection of said certain of said
load circuits from said one of said buses for
effecting the connection of said certain of 10
said load eircuits to said other bus,
In witness whereof, I have hereunto set
my hand this 23rd day of April, 1928.
RALSTON E. BEAR.



