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- To aZZ whom zt may concern: - :
' Be it known that I, MARTIN KALLMANN,]

~electrical engineer,- citizen of Germany, re--
siding™at Kurfuerstendamm 4041, Berlin,-
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MARTIN KALLMANN, OF BERLIN GER.MANY PAULA KALLMANN OF BERLIN
: GERMANY ADMINISTRATRIX OF. SAID MAR'I‘IN KALLMANN DECEASED ‘

DEVICE FOR THE COMPARISON OF CUB-RENT TENSION AND POWER BY SELF—ACTING, wr
. . : . RESISTANCES : o

W., Germany, have invented new and useful
Improvements in Devices for the Compari-

son of Current, Tension, and:Power by Self- -

Acting Re51stances, of Whlch the followmg
1s a specification. :

This-invention’ relates to means for test-:

- ing electric meters, and it consists in the use

“20

" ances.

25

| _especially to Fig. 1, B indicates the- entlre
- group ‘of load re51stances, such group being

©:30

;“3.5

-ceptacles filled with-hydrogen.
ance elements V. are- connected in the man--
‘ner shown in Fig: 1, in-which two conduc-
tors 5 and 10 Have connectlon with: 4 num-"
ber of resistances which are also connected
“with contact members:15, arranged i in pairs;-

“of resistances-of known'value having a high
positive temperatiire “coeflicient, connected
-with one or both of ‘the coils of the- meter
and constltutlng an: automatlcally regulated.

load resistance:-deésigned to maintain’ a sub-

'stantlally constant: current, for use in- test— :

ing without a standard: meter. -

In the accompanying drawings formmg‘
part of this. apphcatlon, Figure 1 is 'a dia-"
grammatic view of the device, showing the-
- manner: of connecting . the various re51st-
Figs. 2. and 3 -are- similar views
~showing the connections-with the main and"
-shunt coils of the' meter, under the condl-
~ tions described below.: : '

Referring to the- drawmgs in. detall and

composed of a number of individual ele-
ments- consisting .of ‘iron " conductors in re-
“The resist-

" so that the members of any ‘two pairs (or

40

~all of them), may be connected by switches"

pivoted at the points 20. These switches

are connected by a wire 25. ‘The first group -

of resistances at the right comprises two va-

riable resistances’ connected. In series with -
. wwire 5, and two connected in ‘series with .
45

wire 10 all four being arranged for: connec-

~tlon in series with each: 'other. by means of
switch @. The switch a? is arr anged. to con-.
" nect’ two" variable resistances which .are in-
- parallel -with each ‘other and have connec--

tion ‘with wire 5, in such manner that they

~will be in series with two resistances (also
/in - parallel- with  each. other) -which: -have
connectlon w1th wire-10.  Switch a3 con--’”'
SR 'nects n serles two varmble remstances ¢on-

Speclﬁcatlon of I.etters l’atent

‘condtuictors.

”nected respectlvely W1th wires 5 and 10 and:;
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switch a* controls resistances: connected like -

those controlled- by switch a2, while switch-

@ controls resistances- arranged similarly to L

those. connected by switch. a%- A .variable
resistance V2 ig connected with-a res1stance

60

R of: substantmlly constant- resistance- ma~~
terial,- such resistance R’ .comprising two

sections W’ and W2, the' ﬁrst of whichis ad- = e

justable::

with ternnnal d:"

The manner .of usmg this- arrangementf .
when testing a -watt-hour’ meter s shown: .
dlagrammatlcally in Fig: 2. The shunt coil

‘Resistance V- is' connected ‘with =
-terminal: 30 with" which ‘wire 515 alse: con=

65 .
‘nected, and re51stance R may be connected.v (i

g
N-of theé meter-is connected with terminal . -

X, ‘and -the main coil is connected with

wire system being connected, respectlvely,

'with the main coﬂ and’ W1th terminal--d.

,termmal 30, the outer conductors of a three

75

- Lrindicates the installation to which’ cur-‘_f L

rent is bemg supplied by the: Teads.

~-The- switches ‘a, @, a% o and o° permlt Dol
the resistance elements w1th which they are - e
<connected to be cut_out in steps.: :

_For the purpose -of maintaining constant. e
" a potential of 220 volts aﬂ’ectmg the outer -
;.-conductors, dis: connected ‘to the negative

termmal and %" is”disconnected: Switch ¢ L

is “open.: :The resmtances vy

W/ iand Wz
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are then placed in series: between the outer

The strength of the current is 7

generally one-half “an:ampere, there: being - -

20 volts at V2'and 200 volts at-the constant-
-resistance. 8
and between. the terminal X and the nega-.

itive connectlon d, the shunt coil N of the

“watt hour meter is connected, and i 1s-at a
~.constant voltage of 200. ' The varlators ata
‘potential of 210 only require 10 volts. -
-a 110 volt circuit the switch ¢ is closed, con-

Across the latter (V2 and- R),

On

90

95" -

necting the outer conductors 5 and 10.-The -

shunt coil N of the meter is influenced by

‘negative ~main’ is d1sconnected from the - .
.outer conductor: 10 at d and is connected‘: '
with - the middle conductor 25 at b..-:The.

the constant potential between X and 5. In :

-Fig: 8, the connections are substantially the ..~

same, the ‘constant. resistances being omit- .

_ted when not required. . Attention 1s° agaln
~directed to the connections in Fig. .1, .
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“As many of: the groups of variable resist-: -

ances V.are connected up by sw1tches a, o ,,»", St

oiL o
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. rangement over -previous constructions, is

20

etc:, as may 'be niecessary, the current pass-

ing through the main coil of the meter,

through wire 5, the switches just mentioned,
wire 10,.to the other lead, and the shunt
circuit being completed through resistances

W, W2, as 1n-Fig. ‘1,-or ‘through resistance

V2, as in Fig. 2. The current will be main-
tained constant within limits by the iron
resistances; sinee:their: chmic value-increases
with the increase of voltage. The value of

- the resistances being known, the meter may-

be .tested withouta -standard ‘meter. ~The
degree -of incandescenseof an :iron.resist-
‘ance shows when it :is performing-its nor-
mal. funetion. : e
 The advantage of-‘the above.described. ar-

that it .is notonly possible .to test ‘amper-
hour ‘meters-and watt-hour meters without
lowering:the voltage of-the:shunt cireuit in
the first-case, but.the regulating-control of

“the large variable resistances-V is greater

25

iron resistances, that is; the thinnerithe wires:

30

and: .the current: is -constant within wider
limits. ~ Moreover, the = construetion i
greatly :simplified and no adjustment is re-
quired, the same load resistance being used

. for voltages between 210:and :230.. .

“The more:delicate: the: construction-of the

used, the more sensitive .do-they become,: as
they immediately respond :to-the variations

- of potential; becoming heated to a high de-
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gree; and:checking the initial rush of-cur-
rent.” The:efficiency-of :the test is increased
in proportion;to :the sensitiveness: of the re-
sistances:controlling’ the: current.
What I claim is: ‘
1.In a device of the eharacter:described,
a.plurality.of outer conductors -having ‘ter-

minal..connections; a third .and ‘normally .

neutral ‘conductor -between: the .conductors
first ‘mentioned:;"a meter -having “its main
coil . connected - with. one: of the: outer:.con-
ductors; .a plurality-.of load. resistances .of

high temperature coefficient arranged to be .

connected across -the outer .conductors:and

with' the main coil, said resistances.also be-

is-

shunt coil.of the-metery thelatter coil having

1,136,810

ihg‘ arranged for 'cbnhe‘étioﬁ w’iﬁh said third

-conductor; a° supplementary resistance of:
‘high temperature ceéfficient:connected- -with
.one . of :the outer conductors rand ~with the

shunt coil of the meter, the latter coil having

connection-with the-cther of ‘said-outer-con-

ductors; independent ‘means  arranged -to
connect the outer - conductors; means for

‘connecting- the third and normally neutral
~conductor with.the supplementary resistance

and the negative terminal; and means for

disconnecting oneof ~the outer conductors

from: said megative terminal: - 0 0
-9, Ina.device-of-the:character-deseribed,
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a plurality of:: outer:conductors having: ter-:

minal -connectionsy va “third:-and -normally

neutral -conductor between the ‘eonductors: :

first -mentioned; :a .meter:having -its  main
coil:-connected with ione. ofthe :outer: eon-
ductors; a plurality of load resistances of

connected -across .the ‘outer coenductors and-
with the.main: ¢oil; said resistances also:be-

65

‘high temperature coeflicient-arranged :to be -

70

ing:arranged: for.connection ‘with:said-third -

“conductor; ‘a” supplementary iresistance:iof

high temperature-coeflicient connected with
one -of the :outer .conductors and: with the.

connection with the- other:of said-outer con-"

resistance material in‘-series-with ithe.sup:
plementary sresistance-of ‘high  temperature
coefficient’; independent:means arranged:to
conneet the ~outer conductors; :means " for
connecting the third and:normally neutral
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‘ductors; an.adjustable resistance.of constant =

807

conductor-with'the supplementary resistarice :

-and the mnegative terminal; -and imeans for

diseonnecting one -of the outer conductors
from-said negative terminali \ =~ -
“Intestimony whereof I-have signed: my:-

‘name to this'specification in the:presence -of

two subscribing witnesses.. 0 o
- MARTIN KALLMANN. -
Witnesses: = ..

Hewry HaseEr,

‘Worpemar: Havpr.

Copiespf this:‘patent .may be.obtaihed for five: cents é’éch, by addressing.the “ Cﬂommis‘si:oner of Paténts,
' : Washington, D.C.” . : : S :
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