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UNITED STATES

ALFRED SCHLATTER, OF BUDA-PESTH,

PAaTeENT OFFICE.

AUSTRIA-HUNGARY.

AUTOMATIC SWITCH FOR GROUPS OF TRANSFORMERS.

SPECIFICATION forming part of Letters Patent No., 672,015, dated April 16, 1901.
' Application filed October 5,1900, Serial No.32,186, (No model)

To all whom it maly concerm:

Be it known that I, ALFRED SCHLATTER,
electrical engineer, a subject of the Kmperor
of Austria-Hungary, residing at IKKiils¢ v’aczl
1t 76, Buda-Pesth, Austria-Hungary, havein-
vented certain newand nseful lmprovements
in Automatic Switcehes for Groups of Trans-
formers with Members of Various Capacity,
of which the following is a specification.

In the specification to my United States
Patent No. 611,869, of 1898, 1s described an
automatic switch for groups of transiormers
the separate members of which are of such
dimensions as to be of equal capacity. The
means described in the said specification for
preventing oscillation of the switeh-lever are
ineffective when the capacity of the switch-
transformer and the working transtormer are
unequal. In such case there is, besides the
circumstances operating against the proper
putting in and out of circuit mentioned in the
said specification, the circumstance that the
total loading of the transformers connected
in parallel does not distribute itself evenly
among the separate members, as In the speci-
fication referred to, but in proportion to the
capacity of the members. The extent of the
difficulties of construction caused by this ¢ir-
cumstance can be best explained by giving
an example with figures.

Suppose the maximum switch a,ppfwatus M
(Figure 3, Patent No. 611,869, of 1898) intro-
duced into the cireuit branch of aten-kKilowatt
transformer and wound In such a manner
that the attraction of the armature, and con-
sequently the putting into eircuit of the trans-
former T% which is “of the same size as T,
takes plaee at the magnetic excitement of
eight by one hundred ampere-windings,(eight
bemﬂ‘ the number of windings on both arms
ot the magnet and one h undred the maximum
secondary current-power of the transformer
in question.) As the distribution of the total
loading takes place in the proportion of one
to one, the armature remains attracted atter
the putting into circuit with four hundred
ampere-windings. If, however, the counter-
weight G 1s of correspondluﬂ‘ dlmenswna the
&1mﬂture can be pulled off at an uxeltement
of three hundred and eighty ampere-wind-
ings. If the transformer T, connected per-

manently with the primary network, is a one-

kilowatt transformer, so that it can supply a
maximum secondary current of ten amperes,
and T? still has the capacity of ten kilowatts,
the magnet M of the maximum switeh ap-
par Ltns similar in other respects must have
eighty windingsin order to putinto circuit the
transformer T? with T" fully loaded. After
distribution of this ten -ampere total load-

ing in the proportion of one to ten the mag-

net would be excited to the extent of about
seventy-three ampere-windings, which, ac-
cording to the above pmposmon would be
eonmdembly insufficient to retain the arma-
ture. 'To render the transformer useful for
this combination, it is not sufficient to de-
termine the number of windings of execite-
ment on the basis of the maximum current-
power of the switeh-transformer by dividing
the maximumnumberof amperes by the num-
ber of ampere-windings required to move the
armatare. It would be necessary to com-
pletely alter all dimensions concerned—that
is to say, number of windings, magnet-core
counterweight, and anndhme dismuee——ﬂtnd
then to 1681301‘6 unison of the sald dimensions;
but it would still be doubtful whether the
said unison could be obtained. It 1s, how-
ever, beyond doubt that as many different
kinds of apparatus would have to be con-
structed asare in use, or will be introduced, 1n
combinations of transformer groups, the man-
ufacture and usefulness of such apparatus
would therefore be greatiy restricted. There
is, however, a simple method and process
the employment of which makes it possible
to retain the econstructional unison of the au-
tomatic switeh protected by the principal
patent in connection with any possible com-
bination of transformer groups.

In the annexed drawing an extreme exam-
ple is represented 1n Whu,h a 0.5-kilowatt
transformer has to put into eireunit a ten-kilo-
watt transformer at exactly the moment at
which the total current has reached the power
of five amperes. In this case the magnet M
would have to have one hundred and sixty
windings in order to attract 1ts armature at
the iwht moment. Xven this great number
of wmdm% wotuld not be Sufﬁcleut to retain
the ar matme afterthe circuit has been closed,
as the distribution of the five amperes De-
tween the transformers now conuected in
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paraliel would be entirely insufficient for the
purpose intended, {with transformers of nor-

mal practical dimensions.) Instead of being
excited to the extent of four hundred ampere-
windings (the power required to hold the
armature securely) the magnet would only be
excited to the extent of thirty-eight. 'T'he
required number of ampere-windings can,
however, be obtained by altering the trans-
mission proportion of the small transformer
T in such a manner that during empty work
the secondary tension is slightly higher than
that of T%. It is thus possible toarrange that
after connection in parallel is effected the
distribution of current 1s such that 2.5 am-
peres are supplied by T and the other half
by T¢. By this meansthe numberof amnere-
windings required to hold the armature is
obtained; but this method would be unsuit-
able and impracticable, because with normal
interior resistance of the transformer T' over-
loading of the latter would be inevitable. In
order to meet this circumstance also, the re-
sistaunce in the current branch of the small
transformer must be increased as well as the
tension, so that with the increasing power of
the current the loss of energy in this branch
becomes proportionately larger than in the
current branch of the transformer 1=  The
inereased resistance can either be intreduced
into the current branch in form of an ad-
ditional R, which can be regulated, or the
thin coil of the magnet M can be appor-
tloned in such a manner that sufficient re-
sistance is produced. A third method is by
constructing the small transformer so that
care 18 taken that same can meet the purpose
intended by proportionately higher tension
and increased interior resistance. These al-
terations in tension and resistance in the sec-
ondary-current branch of the small trans-
former TV render, however, the cutting out of
circuit of the transformer T* when once put
into cireult doubtful, as owing to its iu-
creased energy I cannot even become free
of current when all consumers are cut out of
circuit., The secondary winding of the trans-
former T* continues to represent a closed cir-
cult in which a constant potential difference
exists. A sure method of obviating this pos-
sibility 1s dividing the coil of the switch-
magnet in such a manner thatone part there-
of is introduced into the circuit of each trans-
former and that the magnetizing effects of
both coils are equally directed, as shown in
the drawing with regard to M. This altera-
tion 1n the transformer group itself on the
one hand and in the switch-magnet on the
other insures accurate working of the appa-
ratus in every respect. In ploaf I refer to
the figure hereinbefore mentioned by way
of e*mmple Assuming the thin coil te con-
sist, as formerly, of one hundred and sixty
windings and the number of the thick to be
twelve and the tension and the resistance R
in the current branch of the tr anstormer T
to be so regulated that affer effected con-

any possible combination of
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' nection in parallel the transformer TV sup-

plies as & practically constant maximumn
2.3 amperes and % supplies the other 2.7
amperes, completing the total loading of five
amperes, therveresult for exciting the magnet
on closing the circuit 160 X 5=800, and after
closing and distribution of the common load-
ing 18 elfected 160X 2.53412 X 2.7= (in round
figures) 400 ampere-windings, at which, ae-
cording to the above assumption, the arma-
ture will be attracted without fail and held se-
curely. The cutting outof circuit of the trans-
former 1%, which can take place at three hun-
dred and eighty ampere-windings, will result
without fall on a total loading of three am-
peres. On reducing the total loading by two
amperes only the transformer T% can supply
current worth mentioning, and consequently
the excitement of the magnet M is wealened
by twenty-four ampere-windingswhich issuiffi-
cient to release the armature, and thereby tho
switeh-lever. It is thus proved that the au-
tomatic switch for transformer groups pro-
tected by Patent No. 611,809, of 1898, can only
be used with advantage when the separate
members of the group are ol equal capacity.
The switeh can, however, be made useful for
transformer
groups having two members in which tho
members arve of different capacity by provid-
ing the magnet M with two coils acting in the
smne direction, of which one is introduced
into the current branch of each transformer,
and by increasing the tension and the resist-
ance in the current branch of the smaller
transformer 1n such a manner that with re-
duced totalloadingthe current-supply of same
becomes more favorable for switching pur-
poses without there being any fear of over-
loading with inc¢reasing total loading,

What I claim is—

1. In combination with a large and a small
transformer,an automatic transformer-switch
comprising a switeh-magnet having two coils
eifective in the same direction for exciting the
magnet-core, one of the said coils being in the
carrent branch of the small transformer, and
the other in the current branch of the large
transformer, substantially as and for the pur-
pose described.

2. In combination with a large and a small
transformer,an automatic transformer-switeh
comprising a switch-magnet having two coils
effective 1n the same direction for execiting
the magnet-core, one of the sald coils being
in the current branch of thelarge transformer
and the other in current branch of the small
transformer, and means for increasing the
drop 1n the current branch of the smaller
transformer, substantially as and for the par-
nose described.

5. In combination with a large and a small
transformer,an automatic transformer-switeh
comprising a switch-magnet having two coils
effective in the same (lneehlon for exclting
the magnet-core, one of the said coils bemﬂ

| in the current bmnch of thesmall tr ambformer
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and the other in the current branch of the

large transformer, and means for increasing
the tension in the current branch of the small
transformer, substantially as and for the pur-
pose described. -

4. Incombination with a large and a small
transformer,an automatic transformer-switch
comprising a switech-magnet having two coils
effective in the same direction for exciting
the magnet-core, one of the said coils being
in the carrent branch of the large transformer,

and the other in the current branch of the
small transformer, and means for increasing
the drop and the tension in the current branch

-of the small transformer, substantially as and

for the purpose described.
In witness whereof 1 have signed this speci-

fication in the presence of two witnesses.
ALFRED SCHLATTER.

Witnesses:
IFRANK CHESTER,
PAUL DYER.
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