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PROCESS AND APPARATUS FOR PRODUCING DIRECT CURRENTS HAVING LIMITED
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 No.981,836. ' Bpecifiestian of Lebters Patent.  Ptemted Aug. 17, 3009.
' Application Mled October 29, 1967. Serial No. 399,684, e

i C | " | Now, my invention consists in. providing. 85

"Be it known that T, MENAREM MENDEL | means, whereby the dyname may be oper-
 Osnos, a subject of the Czar of all the Rus- | ated at its full capacity and at the same time
- sias, and a resident of F rankfort-on-the- | avoiding an excessive increase of the current. .
5. Main, Germany, have invented certain new | In case of a short-cireuit. . L.
% and useful Tmprovements in a Proeess of and |  For this purpose my invention consists in 60
. Apparatus for Producing- Direct Currents | preventing an increase of the current, in case:
' %, of which the fol- | of a decrease of the resistance of the circuit, .

..o all whom it may concern:

aving a Limited Strengt _

lowing is & specification. - | by ¢ausing the working current to produce & ..

10 - My invention relates to improvements in | magnetic field and by generating by means. -

- systems for eomtrolling the strength of the | of ‘said field, an eleetromotive force which 65

~ current supplied by direct current dynamos, | operates to weaken the main field of the ma~

. and the object of the improvements is to |-chine, when the current of the machine isin- -

Erovid'e ‘g system, whereby the current is | creased. =The said weakening effect can =

yeld within certain Ifmits, though the resist- | take place by energizing, by means of the =

~_“"ance or the counter electromotive force of the | current -due to said electromotive force, & 70..

" cireuit is considerably varied. - - lfield magnet located in line with the main - -
" "The system is particularly useful in dyna- | field, or -including the said electromotive -

. mos supplying current. to cireuits which in- | foree in the energizing circuit of the main’ .

20 clude apparatus consuming direct eurrent, ! fleld magnet. ' - R ST

15

 the strength of which varies within Iarge | Tor the purpose_ of explaining the inven- 75 .
~ limits, or to circuits the resistance of which, | tion, I have shown several examples of sys- =
or the eounter-electromotive forces of which | tems embodying the same in the accompany--
- vary within large limits, or ave intentionally | ing drawings, in which the same letters of:
25 varied. For example, search lights are op- | reference have been used in all the figures to-
" erated in such a way as to start the are lamps | indicate corresponding parts. . . 80
 of the same by separating the carbons, while |  In-the said drawings, Figure 1 is a dia- . .
~-they are cut out by bringing the’said carbons grammatic view of a system embodying the .
" in contact with each other. - Now, if in such | invention, and Figs. 2 to 7 are diagram-
30 cases each arc lamp is provided with a | matic views of various’ systems embodying
‘dynamo of its own, as is usual, the said | modifications of the system shown in Fig. 1, 86
~ dynamo will be short-circuited when switch- | the various ficures showing means for com-,
ing out the lamp. Therefore, a dynamo de- |.necting the electro-magnets in diflerent
 signed for such purposes must be. eon-|ways. - P,
35 structed in such a way, as to permit a con- | In the example shown in. Fig. 1, a shunt
siderable decrease of the resistance of the | wound dynamo 1is- illustrated which -com-. 90
" cireuit, or a short-circuiting. For this pur- | prises two field magnets £, f; and working. -
pose, it has been suggested to counter-com- | or main brushes @, @, arranged in a line sub- -
. pound the dynamo by means of a field elec- stantially at right angles to the axis of the
40 tromagnet energized by the working current, | main field magnets 1}% f. By means of an -
which means, however, have not proved overcompensating coil ¢, the field set up in 96 =
 sufficient to meet practical requirements. ; the armature innfﬁie“ direction of the brushes
By the said means the current ean be held: | @, @, is more than balanced,:so that 2 fieldis”
below & certain limit in case of a short-cir- | produced in the direction of the brushes ¢, @, = -~

-45 cuit. But thestrength of the current in case which increases upon ap-increase of the -
of a short-circuit is about double the maxi- | working current. . BDetween the coils .of the 100

mum current supplied by the machine under field ma"?'ﬂets_ f,-f, 1 provide subsidiary
‘normal conditions. If therefore the machine.. ‘brushes b, b, codperating with the field set. -

“is normally operated at its full load, 1t would | up in the direction.of the main brushes, to =
50 be-overloaded in case of a short-circuit.”- If | generate an electromotive force by the rota~ =
" however the machine is operated in suchi a |tion of the armature in the overeompensat-. 105

- way as to have its maximum current in ease | ing field which. counferacts the energizing .

H

. of a short-circuit, it would not be dperat‘e;d- | current of the coils £, f:* ™

. at itsfull capacity under normal conditions. |, From the foregoing. it will be understood

'
-
1 "
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~ that the machine mdy bheé said to’consist of |
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the circtit is very small.  If on the contrary;

~ two systems, that is of a system which com- | the field is produced mercly by means of a

- prises the field winding f, f and the trushes i separately energized cotl, the current in case

@, a, and a second system which comprises | of a short-circuit, 1s too large. But when .

6 the winding ¢ and the brushes b, . -Evi- | using the modification just described, under 70

. dently the %ield of the first system, which i1s | any .circumstances a. practically constant .

produced by the windings f, ¥, does not pro--| current 1s obtained with a practically con-

| “duce, in a practical sense, an electromotive ; stant-speed of the machine. =~ = -

-~ force at the brushes b, b. of the second sys- | In the system so far described a compara-

- 10-tem, because the brushes b, b are located 1n ;| tively large series compensating coil ¢ is're- 75
- theé neutral zone of the field f, /. In the ; quired, because the latter must at least com-

- same way the field produced vy the winding | pensate the armature field set up in the direc-

~ ¢ cannot directly produce an electromotive | tion of the brushesa, a. Inorderto decrease

- force at the b'I‘USKeS a,a. | the size of the coil ¢ and thereby the losses of =

1f the working current taken from the | ehergy caused thereby,; I prefer to so con- 80

15 _
- brushes a, a,1s increased by a decrease in the
‘resistance of the line, as by cutting out a

lamp, thereby strengthening the field ¢, the

electromotive force between the brushes b,

‘struct the coil ¢, that a part only of the arma- -

ture field is compensated by the same. " In .

this case, in addition to the coil ¢, the coil g .
18 so arranged as to act in the opposite direc-
85

20 b, 1s increased, and the voltage of the work- | tion to that previously described, that is, in-

- ‘ing current which, in the example shown, in- | the same direction as ¢ and its dimension'is
‘cludes arc lamps 1s decreased. This de- | such, that under normal conditions, the sum
_crease of the voltage, however, causes a de- | of the fields produced by the coil ¢ and by

. crease of the field energizing voltage, and | the coil g are stronger than the armature field.
* 25 thereby also a weakening of the current ex- | produced in the direction of the brushes a, a. 90

giting the main field, and the increasing
" electromotive force between the hrushes b,.z
dounteracting said energizing voltage pro-
duces a further decrease of the energizing

If now the current is increased a certain
amount, on account of a decrease of the

difference between the field of the coil ¢, de-

‘outer resistance of the working circuit, the .

| pending upon the load of the machine, and 95
- the field of the coil g, 1s increased. = Thereby -
the main field in the direction of the line b, b, -
1s weakened, so that the voltage and the ex- .
citation of the shunt coil are decreased.
- To1llustrate the invention more clearly, an

current, so that the main field codperating
with the brushes a, a, 1s weakened ; and there-
. fore the current taken from the hrushes ¢, o,
- remains suhstantially constant. o
- Y To produce a suflicient effect on the ma-"
35 chine an overcompensation of the field in

30

" the direction of the main hrushes amounting
=t 109, will be sufficient. R

-

rection of the brushes ¢ may he influenced

by a shunt coil ¢, operating 1n the direction’

“of the field set up in the armature and oppo-
site to the field produced by the compensat-

45 g coil ¢. Instead of providing a special | ened. . If now the overcompensating field be 110
coil g the brushes a, a, may ke displaced | increased 59 that is to — 94.5 ampere turns,
from the axis vertical to the axis of the main | the sum of the fields is 5.5 ampere, turns. = |
field of the machine, which displacement, | The field is, therefore, weakened; but its di-

- however, must take place in a direction op- | rection is not altered. = .

50 ,{)oslte to the wusual displacement of the | In Fie. 2, the connections of the brushes 115

rushes of dynamos, that is, in a direction | b, b, to the field magnets have been changed

opposite to that of the revolution of the ma- | as compared with the example shown in Kig.

chine. As it is known in the art, by prop- | 1. Now, as the field of ¢ is opposite to the’
~erly displacing the Lrushes of a direct cur- | armature field, the brushes may be displaced

55 rent: dynamg, the armatire ficld can he | relatively to the ¢oils k or ¢ and out of the 120

.~ .compensated to a greater or less degree.  © | neutral zone in the usual manner, that isin

- If required, the machine may be provided | the same directions.as in a dynamo, while in

with a special field coil apart from the shunt | the .example. shown in ¥ie. "1 the said dis-

- coll f, a coil d being shown in the example | placement must be effected in the opposite - -

- 60 _1111}stra,ted 1 Kig. 1. By means of the said.| direction. TIn this modification coils g'm}ﬂ ¢ 125

coil the machine receives a certain coristant | act in the same direction to overcompensate .

pressure, whereby any considerable decreasc | the armature.cross-field. The field /i is sepa~

of the current below the normal is avoided. | rately excited, thereby accomplishing the

‘Where only a shunt. coil 1s' provided, the | same result obtained in Fier. 1 by the use of .

65 current may fall to zero, if the resistance of | an auxiliary field d. The coil ¢ which assists 130

~ Under certain circumstances, for the j)llr—_
~ pose of adjusting the automatic regulation.
40 of the muachine the field operating in the di- |

example 1llustrating the effect of the various .

colls will now be given. If the dimension of,

10¢

and the current passing through the coil ¢

correspond  to 100 ampere turns, and the
_ i 108
ference between the field set upin the arma-

overcompensating field produced by the dif-

ture and thefield set up the coil ¢ corresponds

to —90 amipere turns, the sum of both'is 10~
ampere turns, whereby the field is strength-
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energized in various ways according to con-
venience. In Figs.3to7,1have shown sev-
gral examples illustrating various means of

energizing said coil, the machines illustrated
being i addition provided with shunt wound

field magnets, separately energized field
 magnets, and compensating means. In- all

10

"~ Rurthermore, 1t ma

-~ 1n the example shown in Fig. 3,
net g counteracting the

i8

these modifications the coils g and ¢ together |
overcompensate the.

_ be advisable to provide
g further additional coil k connecte

the mag-
grmature

- . grgized from a battery e, the additional mag-

20

. mignet g is energized from
- b‘l‘ﬂﬂﬁ?é ’ ,
energized from the

925

{o the field A.

30

¢ and -a special

85

40

- ment shown in Fig. _ _
‘being connected to the working circuit, while |
thecoll &, as 1

‘rately excited, the

connected 1o

the iworking c¢ir-

 “euit, By separately exciting the field ¢ by |
" nieatis of o battery or the like the ampere

20 turns rémain constant and therefore closer
're%‘tila.tivnma,y be obtained. |

iz. 4 shows an example in ‘which the
D, the magnet. being %erg&rately

attery e. When the
resistdnce decreases, and the currerit in ¢ In-
creases, & strong field is set up-in opposition

A further example ié]'éhown' in Fig. 5 in

‘which the magnet g is arranged as in the ex-

atiple shown in Fig. 2, the electromagnet h
heing separately energized from the battery
1 additional coil k connected
to the subsidiary brushes b, b, being pro-
vided in the same axis with the coil h. By
providing a field winding h which 18 sepa-~
same Tesults and advan-
tages are obtained as were obtained in the
modification shown in Fig. 1 by the winding d.

Fig. 6 shows a modification of the arrange-
3. the electromagnet A

the example shown in Fig. 5,

is connected to the subsidiary brushes. -

45

it may be prefer-
nstances, to omit

“As appears from Fig. 7

able, under certan circi

“the shunt electromagnet & shown m Fig. 6.
" By omittin

_ this shunt magnet h the regu-
lation of the-machine is dependent alto-

gether upon the action’of the auxihary coll k. ) ren
| setting up a subsidiary magnetic field, sub-

In all the examples; however, which show

“ different forms of my mvention the electro-

" 1otive force which acts on thie main excit-

55

ing field so as to decrease the same when the
strength of the current is increased, 18 pro-

+: duced by the rotation of the armature; the
© field required in all the cases is produced by
“the simultaneous effect of a compensating

.60

coil energized by the working current, and |

of an exciting coil énergized by the machine

~itself, or by a separate sourte “of electricity
the field of the said coils operating in the

- -

]
a -
r

. same direction. -
: sLelaim:. = -

F

65... 1. In a system for producing direct. cur- |

armature ' cross-fields. | Ke :
erease of the working
_ L GOt Ftotheb I Or b e fron
sibsidiaty brushes §, b, as shown in. Fig. 5. |- DY a current separste Irom
it y it Fig o by t}hfﬂ subsidiary field. - = - -
2.3

field is en-.| ~=. Bt & SyEI - Pro¢  GRYo U
| sent of limited strength, the combination with

the subsidiary.

‘with a direct current dy
setting up a subsidiary
stantially

in compensatmg the armature field may be | Tent of limited strength, the combihation

with a direct current dytiamo, of ineins fot
setting up a subsidiary magnetic field pass- .

ing through the armature
the. direction of the working brushes of the
dvnamo and dependent upon the strength

‘substantisily m :

70 -

of the working cutrrent supp ied by the same, |

rteans for causing the electromotive force
%roduced in the armature by said subsidiary
eld to weaken the main field upon an in-

iliary field for the-subsidiary -
om that' generated

roduicing direct cur-

4 systemi for p

s direct current dynamo, of mesas for setting

up & subsidiary magnetic field passing

through the armature substanti ally in the =

direction of the working brushes of the dy-
namo and dépendent upon the strength of
the working current supplied by the same,
means for causing the electromotive force

sroduced in. the armature by said subsidiary

eld to reduce the electromotive force excit-

| ing the main field upon an increase of the

working current and an auxiliary field for the

75

g ctirrent -and an aux- -
- field, excited

80
85

90

subsidiary field, excited by a current sepa- . -

rate from that generated by’ the subsidiary

.3. In a system for producing direct -cur- -

rent of limited strength, the ‘combination
namo, of mesns for

in . alinement with the working

95

magnetic field sub- -
100

brushes of the dynamo and dependent upon

the strength of the working current, sub-
sidiary brushes bearing upon the armature

winding of the main field magnet, said
brushes codperating with the subsidiary mag-

netic field to produce an electrometive force

and connected in series with the exciting .

105

acting to weaken the main field upon an in-
drease of the working curient and an auxil-

iary field for the subsidiary field, excited by 2.
current separate from that generated by the

subsidiary field.
4. In a system for

T

110

producing direct cur-

rent of limited strength, the combination .

with a direct current dynamo, of means for

116,

stantially in alinement with the working

brushes of the dynamo and dependent'-'U}}t)ll

the strength of the working current, sub-

sidiary brushes bearing upon the armature
and connected in series between two sections

of the exciting winding of the main field
magnets, said brushes coéperating with the

‘subsidiary magnetic field to produce an elec-

tromotive force acting to weaken the mam
field upon an increase of the working cur-

rent and an atxiliary field for the substidiary

| fleld, excited by a current separate from that
| generated by the subsidiary field. . .-

5. In-a system for producing direct cur- .

120

12-5; 1
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o '(é'lec_tmmotive;-f{:‘)‘]'ce_pror_l_uc.efl in the armature
- by sald overcompensating coil opposes the
" flow of current in the main field upon an m-

crease of the working current.

-

"

Cwith a direet carrent dynamo, of means for
. setting up a subsidiary magnetic sield passing
- through the armature su hstantially m the
15

di-
rection of the working brushes of the dy-

" namo and dependent _il_p_()n_ the strength of

. the current supplied by the same, means f(_)r-_
_causing the electromotive force produced in
the armature by _
weaken the main field tpon an increase of | w he.main -creult, ORI A os Py
| i lating - winding connected across the mam .. oo
‘circuit, said windings having. ‘their ~polar. . ...
|'axes along the line connecting the working - wroov o

20

said subsidiary field to

‘the working current, and an additional field
exciting coil adapted to prevent the main

~ield from falling below a certain limit,

7. In a system for producing direct: cur-

b
S g |

~setting up a subsidiary magnetic field passing:
. through the armature substantially in the

" direction of the working brushes. of the dy-
namo. and dependent upon the strength of
slied by the same, a sepa-
‘rately excited-field magnet acting in a dwec-
- tion opposite to said subsidiary field, and
"~ means for causing the electromotive force
5 produced in the armature by the combined

- the current sup

Lo
ot

action of said subsidiary ficld and separately
excited field to weaken the inain field upon

rent of limited strength, the combination
with a direct current dynamo, ol means for

“an increase of the working current.

- 8. In a system for producing direct cur-
40

rent of limited strength, the combination

- pendent upon the strengtih of the working

ccurrent supplied to the same, means for
“eausinge the electrometive foree prod |
the . armature by sald subsidiavy dicklto
“weaken the muin field, and an auxiliary field
“for the subsidiary ficld excited by a current

separate from that generated by the sub-

sidiary field.

- 9. In asystem of producing direct current

| ~of limited strengtli, the coinbination with a
. direct current dynamo, a subsidiary winding
‘in the main eircuit for setting up a subsidiary
field along the line of the armature cross field

| ~and dependent upon the strength of the

60

!

uced. m.

rent -of limited strength, the combination
 with a direct current dynamo, of an over- |
o COmpeﬂS&tiH coil for said dynamo, 2 Se_cond |
~ coil Tor regulating the action of said over- |
‘compensating coil, and means whereby the :

6. In a system for producing direct cur- |
rent of limited strength, the combination

~with a direct current dynamo, of nieans for
- setting un a subsidiary magnetic field along
‘the line or the armature eross field and de-

i with a direct current
winding in the mal I o |
connected across the main circuit, said wind-- - . -
| ings having their polar axes along the dme o
connecting “the working: brushes ,and said 95 ¢ o
shunt winding being opposed to-said series

ings having their

‘two. subscribing witnesses.. - o oo 0
ik 1L upon ngtl of the | = MENAIEM MENDEIL: OSNOS. 7l =
working current, means for-causing the elee- |~~~ TR AT FERAE e
- tromotive force produced 1n the armature by o o
said subsidiavy field to weaken the mam | .

field, and an auxiliary field for the subsidiary - "~ Erwin Drpper. - et

 Witnesses:
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field excited by i current scparate from that

strength of the working current ;ineans f 0r70

the armature by said subsidiary fleld toop-
pose the electromotive force applied. to-the: '~ o

'
L]

. L .
Jra

rent of limited- strength, the combination 65 .. .
with. a direct current dynanio, & subsidiary .. .o .- o
| winding in the main circuit for settingup.a_ " °
i subsidiary field along the line of the arma- .
ture cross field and dependent upon ‘the .. ..

causing the electromotive force pro duced .~

main field; and a regulating winding for: the. =

[

L 4 ¥ .

winding in the main circuit, a second regu- .- =

motive force i

tive force applied to the mitiﬁ'afie__l.dtfg__'

13. In a system for pr

rent ol limited strength, the combination
with a direct current dynamo,.of a series field:
winding in the main circuit, 2 shunt winding:

connected across the main circuit, said wind-
polar axes along -the line
connecting-the working brushes; “and -sgid-
- shunt winding being opposed to sal d series.

~In testimony whereof I have signed my 116° =
‘name to this specification in the p resence of <.l U

o JEAN GRUND, =
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ywoduced 'in the armature. by :
snid soties winding to oppose the electromo-
ducing direct cur-
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winding, nreans for causing the electromo- .. .
tive force produced i the armature by said
. series winding to oppose the electromotive .
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subsidiary winding excited Dy a current sepa- 76 -
| yate fromn that generated by the subsidiary .
~11. In a system for producing divect cur+ = ..
i rent of limited strength,.the. combination "
with a direct current dynamo, a subsidiary 80

| brushes, ‘and means: {or causing the electro- 851+ /-
motive force produced in the armature by’ -
'+ said subsidiary field to oppose the electro- .= -

motive force applied to the main field. ;. ~
~12. In a system for producing direct cur-"" . . ..
rent of limited strength, the combination 80 - . .
n circuit, a shunt winding .o

! winding, and means {or causing the electro-, .-

mn.
foree applied to the main field, and an addi- g
| tional field winding adapted to prevent the
main field froim falling below a certamm hmit.
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