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| _.To all whom it may concern.:

IO

Be it known that I, ADDISON G. VVATER

'HOUSE, a citizen of the United States, now re-

siding at Hartford, in the county of Hartford
and State of Conneecticut, have invented a
certain new and useful Improvement in Sys-

tems of renerators, of which the following is
a specification.

My invention relates to a 111ethod of em-

ploying two or more dynamo - electric ma-

~ chines for supplying the same work-circuit,

- cutting one or more
out of the working - circuit, accordingly as

20

whether connected in series or multiple are.
The Invention consists in automatically
such machines into or

changes in the load or amount of work to be
done requires their united services or can be

~performed by a portion of the machines.

‘The invention involves the construction of
the cut-out devices or automatic switches by

‘which the connections of the dynamos are

controlled.
The invention W111 be described in detail

in connection with the aeeon‘lp&nymﬂ draw-
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“contact-points « and v and &’ and 3/, 1*espeet-

50 dleated and the pomts ¢ and y" with the |

Kig. 4

ings, in-which-— |
Figure 1 represents diagrammatically two
dynamo-electl ic machines connected in series

upon a work-circuit, and Fig. 2 illustrates in .

diagram two machines which may be con-
nected with a work-circuit in multiple arc or
singly. Fig. 3 illustrates a modification.
illustrates two machines connected in
series and provided with means for automati-

cally switching them into and out of the cir-

cuit as 1*eqmred

Referritig to the figures, the machines will
be de%lnnated as “No. 17 and “No.2.” No.1
consists of an armatur oA, field-maguets It, and
collecting-brushes b and- ¢, and No. 2 consists
of an armature A’, fields F’, and brushes 0’
and ¢’. The conductors f01'111ing each field-
magnet ' and I/ lead from their respective
br usheS b and b/, and after forming the field-
coils K a,nd E’ terminate at the contact—pomts
x and «’.  Each dynamo is prowded with two

ively, and corlespo_udmg switches z and 2’.

The points @ and a’ are connected with the'

terminals of the field-coils, as a,lwa,dy in-

brushes ¢ and ¢. The s:wﬁch z of dynamo
No. 1 is connected with the bmsh ¢’ of No. 2,
and also with its contact-point 1", while the
switeh 27 of No. 2 is connected to the work-
Ing- (,11(3L11t W, which returns to the bmsh %

_ofNo 1.

55

In the mlanoemeﬂt as shown in Fig. 11t

18 evident that the current from the arm

and conductor 1 to the

working-circuit 'W, and back to the armature

of No. 1 thus 1eav111w No. 2 out of the cn,emt -
as its switch 2’ is away from the point’; but |

if the switeh 2’ were moved from the pomt Yy’

| to the point &/, then the two machines would

be connected in series. If, on the other hand,
the switch 2 were moved from the point x to
y/, then No. 1 would be cut out of the circuit
and No. 2 would be doing all the work.
Now, the leading featme of my invention
1s the employ ment of devices, to be hereinat-

‘terdescribed, which will automatically switch
these machmes into or out of the work-cir-

cuit, accordingly as the work to be performed
may require both machines or only one.
Referring now to Fig. 2, the two machines
here Shown are of the Shunt wound type and
arranged in multiple are.. Each machine 18
pr ovided with a switching mechanism consist-
ing of an electro- maﬁ*net m, which 18 ener-
nl/ed by the main current passing from the
prush b. The core n is drawn upward by
reason of the current traversing the coil m,
and it presses a spring or switeh 2 into con-

mature
A of No. 1 will pass from the brush 0 through
| the field-magnet It to the contact-point & and
thr 011-:-'11 the SWlteh
point 7/, and through the switch 2" to the

1o

&
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tact with the point 4, thus forming a connec-

tion with the main line W. If the current
delivered by the two dynamos decreases be-
low a given value by reason of a decrease in

the 10.:1(] the strength of the magnet m will
be insufficient to hold the spring z against

the point 9, and the circuit of the correspond-
ing machine will be broken, so that all of the
work will fall upon the other machine. By
making the contact mechanism of several ma-

go
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chines of varying sensitiveness the machines

will be successwely cut oub: of cucmt as the
work decr eases. | |
In Fig. 3 a 1110(11ﬁefLL1011 in the form shown
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In IFig. 2 is illustrated. In this instance the
contact nmnnet i 1s energized by a shunt p
around the switch z, Lfl(}ll.ldillg a certain
Iength of the main conductor. This is so or-
am/ed that the energy in the magnet m will
cmuespond to the amount of current being
taken from that part of the main conductor
included in the shunt, so thatthe dynamo will
be connected with or disconnected from the
main line, according to the amount of work
being done on the part of the main line
shunted
In IFig. 4 two machines are shown as con-
nectedm series and arranged to be automati-
cally cutin and out, aeeordmﬂ to the require-
ments of the work cirenit. The machines are
represented as Nos. 1 and 2, having armatures
A and A/, field-magnets T and T/ » espeetn ely,
and Collwtmﬂ—bruqhes O 0 and ¢ ¢’. There-
speetwe maehmes have switching mechan-
1%1115 consisting of revolving sw 1tche% > and
', made to 1*0tftte by means of the pulleys P
Emd weights G and G/, or in some other con-
venient manner. The switches z and 2’ are
made to form a contact with either of their
points 2y and &’ 3/, and if arrested in con-
tact with either of these points will form an
electrical connection with the same. As
shown in Ifig. 4, dynamo No. 1 is in circuit
with the work-circuit W, while No. 2 is cut
out of circuit. If the current is delivered by

the armature A of dynamo No. 1, it passes

through the brush O to the line and through
the coils of the magnet m to the field-magnet
F,then to the point «, upon which the switeh
z rests, thence to the pivot of the switeh, and
by way of the conductor 2 to the brush ¢’ of
the dynamo No. 2. Circuit-connections are
continued from this conductor through the ar-
mature A’ to the brush b/, thence through the
main coils of themagnetm’ tothe field-magnet
B/, and to contact-point /. The circuit-con-
nections are, however, open at this point on
account of the switeh 2’ being moved away.
The conductor 2, leading to the brush ¢’ of
dynamo No. 2 22 18, however, also conneeted by
a conductor 3 with the point 7, upon which
the switeh 2’ now rests, so that the current
produced by No. 1 finds the circuit complete
to the switeh z’. This switch is connected
with one terminal of the work-circuit W, the
other terminal of which is connected with the
brush ¢ and armature A of the dynamo No. 1.

In the position shown in the drawings dvna-
mo No. 118 doing all the work. If now the
work 18 Inereased beyond the capacity of this
machine and 1t becomes necessary that No.
2 should be connected in theline, the follow-
ing operation takes place: The switch 2’ is
on the point %', and is held there by a detent
on the armature p’ of the magnet 7/, which
armature i1s held b3 a retraction-spring e.
The electro-magnet 7 1s energized by a high-
resistance shunt led from ]_f]()lllfb 4and 5 upon
the opposite sides of the armature A of the
generator No. 1, or, in other words, from the
brushes b and ¢. If the amount of work be-

420,924

ing done by or the load upon this armature
increases, the difference of potential at the
terminals of the shunt is pr oportionately 1n-
Cr eased until the magnet " draws the arma-
ture p’ forward, 1elea%1nﬂ the switch z. T'he
Wewht &’ then acts to rotate the said switch
untll it passes into contact with the pomt
', where 1t 1s ﬂlIGStGd by a noteh or step m
a 51111113,1‘ m*m&tme 0’, hdd back from its
maﬂnet m’ by a Spl"lllﬂ ¢’. The dynamo No.
218 thereby placed in the work-circuit in se-
ries with the dynamo No. 1.
If now both dynamos are connected w1th
the work-cireuit, and the work being done is

reduced so thatonb one dynamo 18 necessary,

or, in other words, each dynamo has been
regulated or reduced down so that its output
18 01113 equal to one-half its normal capacity,
then one of the machines will be-cut out of
circuitin the following manner: if thecurrent
passing from dynamo No. 1 outon brush b1is up
to the full standard or quantity—say ten am-
péres—this passing through the main coils of
the magnet m would energize it to 1ts full
force were it not for an opposing shunt-coil
7 of high resistance. Thisshunt isa derived
611"'(3111’0 extending from the brush 0 to the
brush ¢ of dyn'nno No. 1. While this ma-

chine is performing work amounting to over

fifty per cent. of its normal capacity, the ef-
feet of this shunt-coil is sufficient to neu-
tralize the effect of the main coil; but
when the energy given out by this machine
falls below, say, fifty per cent. or any prede-
termined proportion of its normal capacity,
the effect of the shunt-coil 1s reduced In
the same proportion and the relative mag-
netizing value of the main coil increases
until the magnet draws forward the arma-
ture o and liberates the switch 2z, which
swings around until caught and held in con-
tact with the point y by the armature p of
the magnet n, thus open-circuiting dynamo
No.1 and closing a circuit around it trom the
brush ¢, through the point iy and switch z to
the brush ¢’ of the dynamo No. 2. The
switch 2z’ might operate in the same way to
cut the dynamo No. 2 out of circuit, provided
the coils of the corresponding magnet m’ be
so proportioned that it will respond more
quickly than the magnet m. The construe-
tion, circuit-connections; and operation of
the magnets m and m’ will be evident with-
out further description.

I claim as my invention—

1. The combination, with two or more dy-
namo-electric ﬂ'enemtor and a single work-
circuit supplied thereby, of an automatic cut-
out controlled by currents delivered by one
of the generators for automatically removing
the same from the circuit when the current
delivered thereby falls below 4 predeter-
mined amount. |

2. The combination, with two or more dy-
namo-electric generators and a single work-
cirecuit supplied thereby, of a circuit-control-

- ling apparatus applied to one or more of the

7C

75

SO

Qo

1090

105

1I0

115

120

125

130



10

20

420,024

generators and serving to disconnect the cor-

responding generator from the circuit when
the current frem that generator falls below a

predetermined value, and to automatically
reintroduce the generator into the circuit
when the current delwered by any other gen-

erator rises above a predetermined mlue

6. The combination of a series of gener-
ators, a single work-circuit supplied thereb},
a elremt-eontrellmﬂ* apparatus for two or
more of the gener ators consisting of a switch

device 1101"mally eonnectmw eld frenerators_
with the work-circuit and removing a given

generator from said circuit upon the decrease
of the current delivered thereby below a pre-

determined value, the said circuit-controlling

devices béing organized to operate in succes-
sion. | |

4. T'wo or more dynamo-electric genemtere
normally connected with the same work-cir-
cuit, switching mechanism for one or more of
said generators, composed of a cut-out switch
responding to changes in current strength to
cut the .dynamo out of cireuit when the

amount of electrical energy at any time pro-
duced by the dynamo falls below a fixed pro-
portion of the normal capacity of such dy-
namo, substantially as and for the purposes
as eet forth above.

5. Two or more dynames normally con-
nected in multiple are with a work-circuit,

one of more of said dynamos having a switch-

Ing mechanism composed of the following in-
strumentalities: a cut-out switch responding
to the action of the current, which will cut

the dynamo out of circuit Whenever the cur-

rent delivered thereby falls below a fixed pro-
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portion of its normal capacity, and a switch-

Ing mechanism acting in response to current
changes to cut into the circuit an inaective
dyna,mo when the work being pgrformed upon

| the circuit exceeds the eapamty of the dy-
namos in action, substantially as and for the

purposes set for th.
ADDISON G. WATERIIOUSB
Witnesses:
Jas. A. STONE,
JAS. P. POLAND.
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