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To all whom 1t may concern: -

Be 1t known that I, Buop FrRANKENFIELD,
citizen of the United States, residing at Nor-
wood, 1n the county of Hamilton and State
of ‘Ohio, have invented certain new and use-
ful Improvements in Multiple-Voltage Sys-
tems of Distribution, of which the following
15 & full, clear, and exact specification.

My invention relates to balancers em-
ployed In multiple voltage systems of distri-
bution. I

Igach balancer is usually equipped with a
starting rheostat and at least two switches
for connecting it to, or disconnecting it from,
the main source of current supply and the
conductors of the multiple voltage system.
When 1t 1s desired to start a balancer the
latter-1s fi
switch to the outside main conductors of the
system and 1s brought up to speed by cutting
out sections of resistance of the starting
rheostat. After the machine is up to speed,
1t 1s connected by a switch to the neutral or
compensating conductor so that it will
“take load”. It is sometimes economical
to employ two or more balancers of the same
or different capacities in a system, particu-

larly if the unbalanced current varies greatly

3 ()

o ()

at different times.

sufficient to supply the unbalanced current.
Should the unbalanced current become too
ereat for that balancer, a larger balancer
may be connected to the system, or two may
be employed at the same time. On account
of the good inherent regulating qualities of
compound wound machines, it 1s sometimes
desirable to employ them in balancers.
When two compound wound balancers are
connected 1n parallel to the same systen, the
balancers must be connected together by one
or more equalizers. Accordingly one or
more additional equahzer switches must be
employed for each balancer. The equalizer
switch 1s usually closed after the balancer is
up to speed and before the latter is connected
to the neutral or compensating conductor,
or before 1t takes load. Thus it 1s seen that
to connect a balancer to a system and place
it 1 running condition, several different
steps or operations are required. .

When there is only a single balancer em-

ployed 1n a system, there is little danger of

rst connected by a double-pole

| When the current is only
slightly unbalanced a single balancer may be

the balancer and translating devices being
mjured 1m case the switches above referred
to are not closed in the proper order, for the
reason that the translating devices are
usually disconnected from the source of cur-

SR

rent supply and the balancer by a load switeh

until the balancer is up tospeed. However,
when two or more balancers are employed
in the same system and it is desired to con-
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nect an additional balancer in parallel with

a balancer already in operation, there is dan-

ger of violent short circuit occurring through

one of the armatures of one or both of the
balancers, particularly through an armature
of the balancer being started, in case the
switches are not closed in the proper order.
Such short cirecuit will result in case the
operator should close the switch connecting

, e
the balancer to the neutral or compensating

. )

conductor before the balancer is up to speed,
or from the failure of the operator to open

the switch in the neutral or compensating

conductor when the balancer was shut down
at the close of a preceding run. A short
circult may also occur through an equalizing
conductor i1f the equalizing switch 1s closed
at the wrong time, as will appear later.
The switches and starting rheostat are
usually mounted on a switch board. The
switch board occupies considerable space,
and 1s expensive, particularly in view of the

necting conductors, the switch hoard usually

‘being located at a distance from thebalancer.

One of the objects of my invention is to
simplify the steps or operations necessary
for an operator to take mn order to connect,
and start a balancer and toplace itinrunning
condition. .

A further object is to avoid the danger of
a short circuit occurring when a balancer is
being started. _

A stall further object is to reduce the length

“and weight of the conductors and connec-

tions of a balancer, and to reduce in general
the cost of installation.

‘With these ends in view, I provide a uni-
tary device or controller for performing all the
steps or operations heretofore accomplished
by several switches and a starting I‘I?GOSt&t
for connecting the balancer to the system
and for placing it in running condition,

large number of switch and rheostat connec-
tions and the length and weight of the con-
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My invention consists of certain novel com-
binations and arrangementsof parts described
1n the SpBGIﬁC&thH and set forth in the ap-
pended claims. =

For a more complete understanding of my
invention reference is had to the accompany-
ing drawings in which

I‘wure 1 1s a diagrammatic representation
of a multlp]e Veltacre system of distribution
including a shunt wound behncel equipped
with my mventlcn g, 2 shows a multiple
voltage system mcludme‘ two compound
wound balancers also eqmpped with my 1n-
vention; and Kig. 3 1s a sunilar view of a
multlple—voltage system including two bal-
ancers compounded in a slightly different
manner and equipped with my invention.

Referring now to the figures of the draw-
ings, 10 and 11 represent the outside main
conductors and 12 a neutral or compensating
conductor of a three-wire multiple voltage
system of distribution connected to a main
source of current 13. While I have shown a
three-wire system, 1t 1s to be understood
that my invention may be applied to a sys-
tem having more 1311&11 three wires or comn-
ductors. Current is supplied to translating

“devices, 1 this case lamps, which may be

connected to the source of current supply by

a load switch L.

At 14 1s shown a balancer, consisting in
this case of two shunt wound dynamo-elec-
tric machines. The armatures of the bal-
ancers are shown at 15 and 16 respectively,
and the shunt field windings at 17 and 18.

At 19 1s shown in develcpment a controller
which is so constructed and connected to the
system and balancer that by simply moving
the controller handle from one extreme posi-
tion to another, the balancer i1s brought from
rest to the full 1L1n111110' condition. The con-
troller, in this case, is of a drumn type, the
movable member belno' provided with three
contact drums A, B and C, and a plurahity of
contact fingers « 'to 4 inclusive. Drum A is
provided with five contact segments desig-

“nated A, A* A® A and A, which are ad%pted
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to be enfraﬂ'ed byccntacthno ersa,b,c,dand e;
drum B is prcwded with two contact seg-
ments B! and B? which are adapted to be en-

oaged by contact fingers f and ¢; and drum
C 1s provided with two contact segments (*
and C* adapted to be engaged by contact
fingers £ and 2. The controller has in this

case six different positions indicated by ver-

tical dot and dash lines which are designated
0,1, 2, 3, 4 and 5 respectively. Contact fin-
ﬂ*er @ i connected by conductor 20 to main
ccnductcr 10; contact finger b 1s connected
to the shunt ﬁeld circuit and to one side of a

sectional resistance 21, the opposite side of |

which 1s ccnnected to the armature circuit;
contact fingers ¢, d and e are also connected
to sections cf the resistance 21; contact fin-

the balancers are rendered

lute safety.

886,049

conductor 22 to a point in the armature cir-
cuit mtelmedlate the armatures 15 and 16,
and by conduetor 23 to the neutral or com-
pene&tmﬂ* conductor 12; contact fingers £
and ¢ are connected by conductors 24 and 25
respectively to the armature and shunt field
circuit and to main conductor 11. It will be
seen that the balancer is connected to the
main conductors 10 and 11 of the system and

| brought up to speed on drums A and C and 1s

connected to the neutral or compensating
conductor on drum B.

The contact segments of the drums A and
C and the ccmact fingers are so arranged
that when the controller is in the zero or “oft
position, both sides of the balancer are l1s-
connected from the man conductore of the
system. When the controller 1s in the first
running position, the balancer is connectedl
to both the outside or main conductors. The
circult 18 then as follows: main conductor 10,

conductor 20, contact finger a, contact seg-

ments Al and A? of drum A ccntact finger b
shunt fields 17 and 18 n pqmﬂel with start-
mfr resistance sections 21 and armatures 15
and 16, then conductor ...4 contact finger £,
ccntcct seements (' and (% of drum C con-
tact ﬁncrel 1, conductor 25 and finally main
conductor 11 of the system.
troiler 1s in the second running position, con-
tact segment A® of drum A engages contact
finger ¢, Ieeultm ¢ 1N one section of the star ting
resmtance 21 bemg cut out of the armature cir-

| cuit, the circuitsotherwise remaining thesame

as in the first running position.  In a similar
manner when the ccntrcller 1s placed m the
third and fourth running positions, the second
and third sections of the star ting resistance
are cut out of the armature cir cuit. Thus it
1s seen that drums A and C serve to connect
the balancer to the outside main conductor
of the system and to cause the balancer to be
brought up to speed. When the controller
is moved to the fitth running position, con-
tact segments B' and B? engage contact fin-
OeTS f ¢ and ¢ and the balancer is thus connect-
ed to the neutral or compensating conductor
of the system so as to take load. 1 have n
this case shown at 26 a three-pole switch m
the conductors 22, 23 and 24 connecting the
balancer to all three main conductors of the
system. This switch may be omitted it de-
sired, but 1s preferably employed for the rea-
son that when it is open all the conductors of
dead and there-
fore-any repairs or changes can be made to
balancer or controller connections with abso-
The controller i this and n
cach of the following cases 1s preferably ar-
ranged close to the “balancer so that short
connecting conductors only are necessary.
Refelrmn now to Fig. 2 of the drawing, 1
have shown a 111ult1ple voltage eyetem to

When the con-
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Each balancer compriges in this case arma-

tures 28 and 29, shunt field windings 30 and
31 and series field windings 32 and 33. In
this particular case the series field windings
are connected together between the two ar-
matures 28 and 29.
normally shunted by a low resistance con-

ductor 34 as 1s.shown and described m apph-
cation of L. L. Tatum Serial No. 301,819

filed Feb. 19, 1906. IEach balancer 1s pro-

vided with a controller 35 by means of which
all the necessary operations for connecting
Each

controller consists of four drums A, B, (! and

it to the system can be accomplished.

D and a seres of contact firigers a to & inclu-
The controllers 35 are exactly similar
to-controller 19 before described except that
each of the former has an additional contact
drum D with two contact segments D' and
D2 and two additional contact fingers 7 and
k. Contact fingers @ to ¢ inclusive are con-
nected to the balancer and system as are the

contact fingers of controller 19 of Fig. 1.
Contact finger 7 of each controller 35 1s con-

nected by conductor 36 to the low resistance

field windings of the corresponding balancer,

and the two contact fingers & of the two con-

trollers are connected together by a con-

ductor 37. * This arrangement of series field
windings and low resistance conductors 34
perinits the use of a single equalizer between
the two balancers, the equalizer consisting

of conductors 36 and 37.

Assume that one of the balancers is in op-

eration and it 1s desired to connect the other

halancer to the system in parallel to the op- |

erating balancer. When the controller of
the balancer to be connected 1s 1n the zero or
“off” position the balancer is entirely dis-
connected from the system. When such
controller is moved to the first running posi-
tion the balancer is connected to the two out-
side main conductors of the system, the start-

Ing resistance being in series with the arma-

ture. As the controller is moved from the
first to the fourth running positions, the sec-
tions of the starting resistance are succes-
sively cut out, and the balancer is brought up
to speed. When the controller is moved to
the fifth position, contact segments B! and B?
of the drum B are engaged by contact fingers
g and f and contact segments D! and D?* are
engaged by contact fingers 7 and k&, thus con-
necting the balancer to the neutral or com-
pensating conductor and connecting the two
balancers by the single equalizer. The con-
tact segments D' and D? are preferably
slightly longer than contact segments B! and

B? so that the equalizer connection is made

before the balancer takes load. If desired,
however, the controller may be provided

with another notch or runming position, In
which case the equalizer connection will be

made in the fifth position and the connection

These series fields are

to the neutral or compensating conductor n
the sixth position. I have also in this case
shown at 38 and 38* two three-pole discon-

necting switches.

Since the equalizer is connected to the bal-

‘ancers between the armatures 28 and 29,

there 1s a considerable difference of voltage
between the equalizer and either outside
mainconductorofthesystem. Consequently
with the usual method of connecting, start-

ing, and paralleling there is danger of a short-

circuit through the equalizer and one of the
armatures of the balancer being started in
case the equalizer switch is closed before the

balancer is up to speed, in exactly the same

manner as through the neutral or compen-
sating conductor. However, with the uni-
tary device for performing all the operations
or for making all the connections necessary
to place the balancer in condition to take

load, the equalizing and the neutral or com-

pensating conductor connections can not be
made until after the starting resistance has
been cut out of the armature circuit step-by-
step, and the balancer has m consequence
been brought up to speed.

In TFig. 3 I have shown my invention ap-
plied to compound wound balancers having
series field windings arranged in a different
manner, so that two equalizers instead of one

are necessary. The balancers are shown at

39 and 39* and each comprises two arma-
tures 40 and 41, shunt field windings 42 and
43, and series field windings 44 and 45. In
this case the series windings are arranged be-
tween the outside main conductors and the
armatures respectively instead of between
the armatures as in the preceding case. Kach
balancer is provided with a controller 46 for

performing all the steps or operations neces-

sary to place the balancer in running condi-
tion in parallel with the other balancer. HKach
controller in this case is provided with five
contact drums A, B, C, D and E and with sta-
tionary contact fingers designated ¢ to m m-
clusive. It is seen that drums A, B and C
are exactly similar to drums A, B and C of
the controllers 19 and 35 shown in FKigs. 1
and 2 respectively and that drum D 1s similar
to drum D of the controller 35. The con-
trollers in this case are each provided with an
additional drum E having two contact seg-
ments E! and E? and with two additional sta-
tionary contact fingers [ and m. Contact fin-
gers a to ¢ are connected to the balancer and
to the system as are the corresponding con-
tact fingers in controllers 19 and 35 of Ifigs. 1
and 2. Accordingly drums A and C serve to
connect the balancer to the main conductors
of the system and to cause the balancer to be
brought up to speed and drum B serves to
connect the balancer to the neutral or com-
pensating conductor, as in the preceding
cases. Contact finger 7 of each controller 1s
connected by conductor 47 to a pomnt be-
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tween the series field 44 and armature 40,
and contact fingers & of both controllers are
connected together by conductor 48. Thus
conductors 47 and 48 form one of the equal-
1zers. Contact finger [ is connected by con-

“ductor 49 to a point between the series field
45 and armature 41 and the two contact fin-

gers m of each controller are connected by
conductor 50, the conductors 49 and 50 form-
mg a second equalizer. The contact seg-
ments of drums D and E are of the same

length and are preferably slightly longer

than contact segments of drum B so that the
balancers will be connected by the equalizers
before being connected to the neutral or com-
pensating conductor. If desired, each con-
troller may be provided with another notch
or running position so that the equalizer and
neutral or compensating conductor connec-
tions can be made at successive notches or
positions. I have in this case also shown
three-pole switches 51 and 512 located be-
tween the balancers and the conductors of
the distributing system so that the balancers
can be entirely disconnected from the system
if desired. These switches, as in the preced-
Ing case, may be omitted if desired.

1t 1s to be understood that the construc-
tion, particularly the arrangement and num-
ber of the controller contacts, may be widely
varied. For example, the number of con-
tact segments i the starting drum and hence
the number of sections of the starting resist-
ance may be different from what is here
shown. Many other obvious modifications
may also be made without departing from
the spirit and scope of my invention. All
such I aim to cover broadly in the following
claims.

What I claim as new and desire to secure
by Letters Patent is:—

1. In a multiple voltage system of distribu-
tion, main and compensating conductors, a
balancer, and a controller for first connecting
the balancer to the main conductors and
then, after the balancer is up to speed, to a
compensating conductor.

2. In a multiple voltage system of distribu-
tion, main and compensating conductors, a
balancer, and a single controller for connect-
g sald balancer first to the main conduec-
tors, then causing the balancer to be gradu-
ally brought up to speed, and then connect-
ing the balancer to a compensating conduc-
tor.

3. In a multiple-voltage system of distribu-
tion, main an(} compensating conductors, a
balancer, a starting resistance therefor, and a
single controlling device for connecting the
balancer to the main conductors and to the

!
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Sta,rting resistance, gradually cutting out the '

starting resistance to bring the balancer up
to speed, and finally connecting the balancer
to a compensating conductor. -

4. In a multiple-voltage system of distribu-
tion, main an&J compensating conductors, a
compound wound balancer arranged for con-
nection to said conductors, and a unitary

66

controller for first connecting the balancer to

the main conductors, for then regulating the
speed of the balancer, and for then connect-
g the latter to an equalizer.

5. In a multiple-voltage system of distribu-
tion, a plurality of main and compensating
conductors, two or more compound-woun
balancers, each having series and shunt field
windings, a starting resistance for each bal-
ancer, one or more equalizers for connecting
the balancers together, and a controller for
connecting each balancer to the main con-
ductors, for regulating the speed of the bal-

~ancers, and for connecting the balancer to

the equalizer or equalizers and to a compen-
sating conductor of the system.

6. In a multiple-voltage system of distribu-
tion, main and compensating conductors, a
plurality of balancers, and a unitary con-
troller for each balancer, each controller be-
ing arranged and connected sequentially to
connect 1ts corresponding balancer to the
main conductors, to bring said balancer up
to speed, and to connect said balancer to a
compensating conductor.

7. In a multiple-voltage system of distribu-

tion, main and compensating conductors, a

plurality of compound-wound balancers, an
equalizer, and a unitary controller for each
balancer, said controller being arranged and
connected sequentially to connect its corre-
sponding balancer to the main conductors, to
bring said balancer up to speed, and to con-
nect said balancer to a compensating conduc-
tor, and a point between an armature and a
series fleld winding of said balancer to said
equalizer.

8. In a multiple-voltage system of distribu-
tion, main and compensating conductors, a
balancer, a starting resistance, and a drum
controller for sequentially connecting the
balancer to a main conductor with said start-
ing resistance In circuit, cutting out said re-
sistance, and connecting the balancer to a
compensating conductor.

In testimony whereof I affix my signature,
1n the presence of two witnesses.

BUDD FRANKENFIELD.

Witnesses:
Gro. B. ScHLEY,
KFrED J. KINSEY.
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