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UNITED STATES

PaTENT OFFICE.

ADDISON G. WATERHOUSE, OF HARTFORD, CONNECTICUT, ASSIGNOR TO
THE WESTINGHOUSE ELECTRIC COMPANY, OF PITTSBURG, PENNSYL-

VANIA.

SYSTEM OF GENERATORS.

SPECIFICATION forming part of Letters Patent No. 420,924, dated February 4, 1890.
Application filed May 83,1889, Serial No. 309,449, (No model) °

To all whom it may concern:

Be it known that I, ADDISON G. WATER-
HOUSE, a citizen of the United States, now re-
siding at Hartford, in the county of Hartford
and State of Connecticut, have invented a
certain new and useful Improvement in Sys—
tems of Generators, of which the following is
a specification.

My invention relates to a method of em-
ploying two or more dynamo - electric ma-
chines for supplying the same work-circuit,
whether connected in series or multiple arc.

The invention consists in automatically
cutting one or more such machines into or
out of the working - circuit, accordingly as
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.
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The invention involves the construction of
the cut-out devices or automatic switches by
which the connections of the dynamos are
controlled.

The invention will be deseribed in detail
in connection with the accompanying draw-
ings, in which—

Figure 1 represents diagrammatically two
dynamo-electric machines connected in series
upon a work-circuit, and Fig. 2 illustrates in
diagram two machines which may be con-
nected with a work-cireuit in multiple arc or
singly. Fig. 3 illustrates a modification.
Fig. 4 illustrates two machines connected in
series and provided with means for automati-
cally switching them into and out of the cir-
cuif as 1equned

Referring to the figures, the machines will
be designated as “No. 1” and “No. 2.” No.1
congsistsof an armature A, field-magnets It, and
collecting-brushes b and ¢, and No. 2 consists
of an armature A’, fields ¥/, and brushes 0’
and ¢/, The conductors forming each field-
magnet F and B’ lead from their respective
br ushes b and ¥, and after forming the field-
coils F and E’ terminate at the contaet—pomts
@ and «’. Each dynamo is prov1ded with two
contact-points « and 4 and &’ and 3/, respeet—
ively, and corresponding switches z and 2’.

The points # and a4’ are connected with the’

terminals of the field-coils, as already in-
dicated, and the points 4 and ¢’ with the

brushes ¢ and ¢/.- The switch z of. dynamo
No. 1 is connected with the brush ¢’ of No. 2,
and also with its contact-point y’, while the
switeh 2’ of No. 2 is connected to the work-
ing-cireuit W, which returns to the brush ¢

_ofNo 1.

In the arrangement as shown in Fig. 1 it
is evident that the currentfrom the arm
A of No.1 will pass from the brush b through
the field-magnet I to the contact-point 2 and
thlou(rh the swltch and conductor 1 to the
point y’, and through the switch 2’ to the
working-eircuit W, and back to the armature
of No. 1 thus leavmfr No. 2 out of the eigcuit,
as its sw1teh z’ isaway from the pointz’; but
if the switch 2" were moved from the pomt y'
to the point «’, then the two machines would
be connected in series. If, on the other hand,
the switch z were moved from the point x to
1/, then No. 1 would be cut out of the cirenit
and No. 2 would be doing all the work.

Now, the leading feature of my invention
is the employment “of devices, to be hereinaf-
ter deseribed, which will automatically switch
these machines 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 arc. Each machine is
pr ovided with a switching mechanism consist-
ing of an electro- mwnet m, which is ener-
01/0(1 by the main cutrent passing from the
brush b. The core n is drawn upward by
reason of the current traversing the coil m,
and it presses a spring or switch 2 into con-
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<1d the gtrength of the magnet m will
be insufficient to hold the spring 2 against
the point ¥, 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-

chines of varying sensitiveness the machines

will be successively cut out-of circuit as the
work decreases.
In Fig. 3'a modification in the form shown
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in Fig. 2 is illustrated. In this instance the
contact-magnet m is energized by a shunt p
around the switch z, ineluding a certain
length of the main conductor. This is so or-
ganized that the energy in the magnet m will
correspond 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 disconmnected from the
main line, according to the amount of work
being done on the part of the main line
shunted.

Tn Fig. 4 two machines are shown as con-
nected in series and arranged to be automati-
cally cutin and out, according to the require-
ments of the work cireuit., The machines are
represented as Nos. 1 and 2, having armatures
Aand A/, field-magnets T and T’ respectively,
and collecting-brushes b b’ and ¢ ¢’. The re-
spective machines have switching mechan-
1sms consisting of revolving switches z and
z’, made to rotate by means of the pulleys P
and 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 x y and &’ ¢/, and if arrested in con-
tact with either of these points will form an
electrical connection with the same. As
shown in Fig. 4, dynamo No. 1 is in circuit
with the work-circuit W, while No. 2 is cut
out of circuit. If the current isdelivered 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 switch
z rests, thence to the pivot of the switch, 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 the magnetm’ to the field-magnet
F’, and to contact-point «’. The circuit-con-
nections are, however, open at this point on
account of the switch 2z’ being moved away.
The conductor 2, leading to the brush ¢’ of
dynamo No. 2, is, however, also connected by
a conductor 3 with the point ¥/, upon which
the switch 2’ now rests, so that the current
produced by No. 1 finds the circuit complete
to the switch 2’. This switeh 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 dyna-
mo No. 1 is doing all the work. If now the
work is inereased beyond the eapacity of this
machine and it 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 27/, which
armature is held by a retraction-spring e.
The electro-magnet 7’ is energized by a high-
resistance shunt led from points 4 and 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-
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ing done Dby or the load upon this armature
inereases, the difference of potential at the
terminals of the shunt is proportionately in-
creased until the magnet 2/ draws the arma-
tare p’ forward, releasing the switch z’. The
weight G’ then acts to rotate the said switch
2’ until it passes into contact with the point
2/, where it is arrested by a noteh or step in
a similar armature o/, held back from its
magnet m’ by a spring ¢’.  The dynamo No.
2 is thereby placed in the work-circuit in se-
ries with the dynamo No. 1.

If. now both dynamos are connected with
the work-eireuit, and the work being done is
reduced so thatonly one dynamo is necessary,
or, in other words, each dynamo has been
regulated or reduced down so that its output
is only equal to one-half its normal capacity,
then one of the machines will be-cut out of
cireuitin the following manner: If the current
passing from dynamo No. 1 outon brush bis 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 its full
foree were it not for an opposing shunt-coil
f of high resistance. Thisshunt isaderived
circuit extending from the brush b to the
brush ¢ of dynamo No. 1. While this ma-

chine is performing work amounting to over

fifty per cent. of its normal capacity, the ef-
fect 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-eoil is 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 switech z, which
swings around until caught and held in con-
tact with the point y by the armature p of
the magnet n, thus open-cireuiting dynamo
No.1 and closing a circuit around it from the
brush ¢, through the point ¢ and switch = to
the brush ¢ of the dynamo No. 2. The
switch 2’ might operate in the same way to
cub the dynamo No.2 out of cireuit, 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— o

1. The combination, with two or more dy-
namo-electric generators 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 eurrent
delivered thereby falls below 4 predeter-
mined amount.

2. The combination, with two or more dy-
namo-electric generators and a single work-
circuit supplied thereby,of a cireunit-eontrol-
ling apparatus applied to one or more of the
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generators and serving to disconnect the cor-
responding generator from the circuit when
the current from that generator falls below a
predetermined value, and to automatiecally

reintroduce the generator into the circuit

when the current delivered by any other gen-
erator rises above a predetermmed Value

. The combination of a series of gener-
ators, a single work-circuit supplied therebjy,
a circuit- eontrollm(y apparatus for two or
more of thegener a’cors, consisting of a switch
device normally connecting smd generators
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-
s10n.

4. Two or more dynamo-electric generators
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 ecircuit 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 set forth above.

5. Two or more dynamos normally con-
nected in multiple are with a work-circuit,
one or more of said dynamos having aswitch-
ing mechanism composed of the following in-
strumentalities: a eut-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-
portion of its normal capacity, and a switch-
ing mechanism acting in response to ctrrent
changes to cut into the circuit an inactive
dynamo when the work being g pgrformed upon
the ecircuit exceeds the capamty of the dy-
namos in action, substantially as and for the
purposes set forth.

ADDISON G. VVATERIIOUSB.

‘Witnesses:

Jas. A. STONE,
Jas. P. PoLAND.
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