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D STATES PATENT OFFICE. 
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PROCESS AND APPARATus FoR PRODUCING DIRECT CURRENT's HAVING LIRITED 
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No. 931,336. specifieation of Letters Patent. resented Aug. 17, 1909. 
Application fled October 29, 1967. Serial No. 399,684. 

...To all whom it may concern: 
Be it known that I, MENAHEM MiN DEL 

OsNos, a subject of the Czar of all the Rus 
sias, and a resident of Frankfort-on-the 

5 Main, Germany, have invented certain new 
and useful Improvements in a Process of and 
E. for Producing Direct Currents aving a limited SE, of which the foll 

lowing is a specification. . . Y 
10 : My invention relates to improvements in 

systems for eontrolling the strength of the 
current stupplied by direct current dynamos, 
and the object of the improvements is to 
eld within certain limits, though the resist 

ance or the counter electromotive force of the 
circuit is considerably varied. - 
The system is particularly useful in dyna 

... mos supplying current to circuits which in 
20 clude apparatus consuming direct current, 

the strength of which varies withia large 
limits, or to circuits the resistance of which, 
or the eounter-electromotive forces of which vary within large limits, or are intentionally 

25 varied. For example, search lights are op 
erated in such a way as to start the are lamps of the same by separating the carbons, while 

- they are cut out by bringing the said carbons 
in contact with each other. Now, if in such 

30 cases each arc lamp is provided with : 

15 

dynamo of its own, as is usual, the said 
dynamo will be short-circuited when switch 
ing out the lamp. Therefore, a dynamo de 
signed for such purposes must be eon 

35 structed in such a way, as to permit a con 
siderable decrease of the resistance of the 
circuit, or a short-circuiting. For this pur 
pose, it has been suggested to counter-com 
pound the dynamo by means of a field elec 

40 tromagnet energized by the working current, 
which means, however, have not proved 
sufficient to meet practical requirements. 
By the said means the current ean be held 
below a certain limit in case of a short-cir 

145 cuit. But the strength of the current in case 
of a short-circuit is about double the maxi 
mum current supplied by the machine under 
normal conditions. If therefore the machine. 
is normally operated at its full load, it would 

50 be-overloaded in case of a short-circuit. If 
however the machine is operated in such a 
way as to have its maximum current in ease 
of a short-circuit, it would not be operated 
at its full capacity under normal conditions. 

Now, my invention consists in providing 55 
means, whereby the dynamo may be oper 
ated at its full capacity and at the same time 
avoiding an excessive increase of the current 
in case of a short-circuit. 
For this purpose my invention consists in do 

preventing an increase of the current, in case 
of a decrease of the resistance of the circuit, 
by causing the working current to produce a 
magnetic field and by generating by means - 
of said field, an electromotive force which 65 
operates to weaken the main field of thema 
chine, when the current of the machine is in 
take place by energizing, by means of the, E. a system, whereby the current is ... The said weakening effect can 
current due to said electromotive force, a 70. 
field magnet located in line with the main . . 
field, or including the said electromotiye, . . . 
force in the energizing circuit of the main 
field magnet. For the purpose of explaining the inven- 75. 
tion, I have shown several examples of sys 
tems embodying the same in the accompany. 
ing drawings, in which the same letters of: 
reference have been used in all the figures to. 
indicate corresponding parts. 80 

In the said drawings, Figure 1 is a dia 
grammatic view of a system embodying the 
invention, and Figs. 2 to 7 are diagram 
matic views of various systems embodying 
modifications of the system shown in Fig. 1, 85 
the various figures showing means for con 
necting the electro-magnets in different 
ways. 

In the example shown in Fig. 1, a shunt 
wound dynamo is illustrated which com-90 
prises two field magnets f, f, and working. 
or main brushes a, a, arranged in a line sub 
stantially at right angles to the axis of the 
main field magnets g f. By means of an 
overcompensating coil c, the field set up in 95 
the armature in the direction of the brushes. 
a, a, is more than balanced, so that a field is produced in the direction of the brushes a, a, 
which increases upon as increase of the 
working current, Between the coils of the 100 field g f, f, I provide subsidiary 
brushes b, b, coöperating with the field set. 
up in the direction of the main brushes, to generate an electrogotive force by the rota tion of the armature in the overcompensat-105 
ing field, which counteracts the energizing 
current of the coilsf,f - - - rom the foregoing it will be understood 
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a 931,336 
that the machine may be said to consist of the circuit is very small. If on the contrary, 
two systems, that is of a system which com- the field is produced merely by means of a 
prises the field winding f, if and the brushes separately energized coil, the current in case. 
a, a, and a second system which comprises 
the winding c and the brushes b, b. Evi 
dently the field of the first system, which is 
produced by the windings f, f, does not pro- current is obtained with a practically con 
duce, in a practical sense, an electromotive 
force at the brushes b, b. of the second sys 

10.tem, because the brushes b, b are located in 
the neutral zone of the field f, f. In the 
same way the field produced iy the winding 
c cannot directly produce an electromotive 
force at the Ee (l, d. 

15 If the working current taken from the 
... brushes a, a, is increased by a decrease in the 

resistance of the line, as by cutting out a 
lamp, thereby strengthening the field c, the 
electromotive force between the brushes b, 
b, is increased, and the voltage of the work 
ing current which, in the example shown, in 
cludes arc lamps is decreased. This de 
crease of the voltage, however, causes a de 
crease of the field energizing voltage, and 

; 25 thereby also a weakening of the current ex 
giting the main field, and the increasing 
electromotive force between the brushes b,i counteracting said energizing voltage pro 
duces a further decrease of the energizing 

30 

with the brushes a, a, is weakened; and there 
fore the current taken from the brushes a, a, 
remains substantially constant. 
S To produce a sufficient effect on the ma 

35 chine an overcompensation of the field in 
the direction of the main brushes amounting 
fišo 10% will be sufficient. 

Under certain circumstances, for the pur 
pose of adjusting the automatic regulation. 

40 of the machine the field operating in the di 
rection of the brushes a may be influenced 
by a shunt coil g, operating in the direction 
of the field set up in the armature and oppo 
site to the field produced by the compensat 

45 ing, coil c. Instead of providing a special 
coil 9 the brushes a, a, may be displaced 
from the axis vertical to the axis of the main 
field of the machine, which displacement, 
however, must take place in a direction op 
osite to the usual displacement of the 
rushes of dynamos, that is, in a direction 

50 

Elite to that of the revolution of the ma-. 
C ine. As it is known in the art, by prop 
erly displacing the brushes of a direct cur 
rent dynamo, the armatture field can be 
compensated to a greater or less degree. 

If required the machine may be provided 
with a special field coil apart from the shunt. 
coilf, a coil d being shown in the example 

60 illustrated in Fig. 1. By means of the said. 

55 

current, so that the main field coöperating 

: 

of a short-circuit, is too large. But when . 
using the modification just described, under 70 
any circumstances a practically constant 
stant speed of the machine. 
In the system so far described a compara 

tively large series compensating coil c is re 
quired, because the latter must at least com 
pensate the armature field set up in the direc 
tion of the brushes a, a. In order to decrease 
the size of the coil c and thereby the losses of 
ehergy caused thereby, I prefer to so con 

75 

80 
struct the coil c, that a part only of the arma 
ture field is compensated by the same. In 
this case, in addition to the coil c, the coilg 
is so arranged as to act in the opposite direc 
tion to that previously described that is, in 
the same direction as c and its dimension is 

85 

such, that under normal conditions, the sum 
of the fields produced by the coil c and by 
the coilg are stronger than the armature field 
produced in the direction of the brushes a, a. 
if now the current is increased a certain 
amount, on account of a decrease of the 
outer resistance of the working circuit, the 
difference between the field of the coil c, de 
pending upon the load of the machine, and 
the field of the coil g, is increased. Thereby 

90 

the main field in the direction of the line b, b, . 
is weakened, so that the voltage and the ex 
citation of the shunt coil are decreased. 
To illustrate the invention more clearly, an 10t 

example illustrating the effect of the various 
coils will now be given. If the dimension of, 
and the current passing through the coilg 
correspond to 100 ampere turns, and the 
overcompensating field produced by the dif 
ference between the field set up in the arma 
ture and the field set up the coil c corresponds 
to -90 ampere turns, the sum of both is 10 
ampere turns, whereby the field is strength 
ened. If now the overcompensating field be 
increased 5% that is to - 94.5 ampere turns, 
the sum of the fields is 5.5 ampere, turns. 
The field is, therefore, weakened; but its di 
rection is not altered. . . . . . . . . 
In Fig. 2, the connections of the brushes 

b, b, to the field magnets have been changed 
as compared with the exa, inple shown in Fig. 
1. 

relatively to the coils h or g and out of the 
neutral zone in the usual nanner, that is in 
the same directions, as in a dynamo, while in 
the example, shown in Fig.1 the said dis 
placement must be effected in the opposite 

25 direction. In this modification coils of and c coil the machine receives a certain constant act in the same direction to overcompensate 
pressure, whereby any considerable decrease the armature cross-field. 
of the current below the normal is avoided. 
Where only a shunt, coil is provided, the 

Now, as the field of g is opposite to the 
armature field, the brushes may bc displaced 

O 

115 

120 

The field his sepa 
rately excited, thereby accomplishing the 
saime result obtained in Fig.1 by the use of 65 current may fall to zero, if the resistance of an auxiliary field d. The coilg which assists 130 



in compensisting the armature field may be 
energized in various ways according to con 
venience. in Figs. 3 to 7, I have shown sev eral examples illustrating various means of 
energiying said coil, the machines illustrated being in addition provided with shunt wound 
pagnets, and compensating means. 
these modifications the coils g and c together 
overcompensate the armature cross-fields. 

. Furthermore, it may be advisable to provide 
a further addition 

10. 

15. ergized from a battery 

field field magnets, separately energized In all 

coilk connected to the 
subsidiary brushes b, b, as shown in Fig. 5. In the example shown in Fig. 3, the mag 
retig counteracting the armature field is en e, the additional Inag 
nets it being connected to the working cir 
niesis of turris remain constant and therefore closer 20 

B arately exciting the field g by g a battery or the like the ampere 

, restigley be obtained. 
migiet - . is energized from the subsidiary, 
bfushest, b, the magneth being Ety en the 25 

ig shows an example in which the 

energized from the battery e. 
resistance decreases, and the current in gin creases, a strong field is set up in opposition 
to the field h. 

30 

40 

A further example is shown in Fig. 5 in 
which the magnet g is arranged as in the ex 
ample shown in Fig. 2, the electromagneth being separately energized from the battery 
e and a special additional coil k connected to the Eity brushes b, b, being pro 
vided in the same axis with the coil. h. By 
providing a field winding h which is sepa 
rately excited, the same results 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 
ment shown in Fig. 3, the electromagneth 
being connected to the working circuit, while 
the coil k, as in the example shown in Fig. 5, 

45 
is connected to the subsidiary brushes. 
As appears from Fig. 7 it may be prefer 

able, under certain circumstances, to omit 
the shunt electromagneth shown in Fig. 6. 
By omitting this shint magnet h. the regu 

50 
lation of the machine is dependent alto 
gether upon the action of the auxiliary coil k. 

In all the examples; however, which show 
different forms of my invention the electro 
motive force which acts on the main excit 
ing field so as to decrease the same when the 
strength of the current is increased, is 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 energized by the machine 

sitself, or by a separate source of electricity 
the field of the said coils operating in the 
same direction. . . . 
...I. claim: . . . . 1. In a system for producing direct. cur 

crease of the working 

rent of limited strength, the combifation 
with a direct current dynamo, pf agins for setting up a subsidiary magnetic field pass 
ing through the armature substantially in 
the direction of the working brushes of the dynamo and dependent upon the strength 
of the working current supplied by the same, 
means for causing the electromotive force 
E; in the armature by said subsidiary 
eld to weaken the main field upon an in 

ctirrent and an aux 
iliary field for the subsidiary field, excited 
by a current separate from that generated 
by the subsidiary field. . . . . . . . . 

2. In a system for producing direct cur 
rent of limited strength, the combination with 
a direct current dynamo, of means for setting 
E. 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 
the working current supplied by the same, 
means for causing the electromotive force 
produced 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 

70. 

75. 

80 

85. 

90 

subsidiary field, excited by a current sepa-. 
rate from that 
field. - 

-3. In a system for producing direct cur 
rent of limited strength, the combination 
with a direct current dynamo, of means for 

generated by the subsidiary 
95 

setting, up a subsidiary magnetic field sub 
stantially in alinement with the working 
brushes of the dynamo and dependent upon 
the strength of the working current, sub 
sidiary brushes bearing upon the armature 

i00 

and connected in series with the exciting 
winding of the main field magnet, said 
brushes coöperating with the subsidiary mag 
netic field to produce an electromotive force 
acting to weaken the main field upon an in 
&rease of the working current and an auxil 
iary field for the subsidiary field, excited by a 
current separate from that generated by the 
subsidiary field. 

4. In a system for producing direct cur 
rent of limited strength, the combination 
with a direct current dynamo, of means for setting up a subsidiary magnetic field, sub 
stantially in alinement with the working 
brushes of the dynamo and dependent upon 
the strength of the working current, sub 
sidiary brushes bearing upon the armature 

105 

10 

5. 

20 

and connected in series between two sections 
of the exciting winding of the main field 
magnets, said brushes coöperating with the 
subsidiary magnetic field to produce an elec 
tromotive force acting to weaken the main 
field upon an increase of the working cur 
rent and anatuxiliary field for the subsidiary 
field, excited by a current separate from that 
generated by the subsidiary field. 

5. In a system for producing direct cur 

125 

lso   



4. 

5 

setting up a subsidiary magnetic field passing 

15 

20 

field from falling 
2 5 

30 

3 5 

excited field to weaken the inain field upon 
an increase of the working current. 

40 
v - setting un a subsidiary lagnetic field along 

50 

55 

working current, means for causing the elec 
60 

0. 

setting up a subsidiary magnetic field passing: 
... through the armature substantially in the 
direction of the working brushes of the dy 

rately excited. 

sidiary field. 

931 

rent of limited strength, the combination 
with a direct current dynamo, of an over 
compensatin 
coil for S." action of said over 
compensating coil, and means whereby the 
electromotive force produced in the armature 
by said overcompensating coil opposes the 
flow of current in the main field upon an in 
crease of the working current. 

6. In a system for producing direct cur 
rent of limited strength, the combination 
with a direct current dynamo, of means for 
through the armature substantially in the di 
rection of the working brushes of the dy 
namo and dependent upon the strength of 
the current supplied by the same, means for 
causing the electromotive force produced in 
the armature by said subsidiary field to 
weaken the main field upon an increase of 
the working current, and an additional field exciting coil adapted to prevent the main 

Siw a certain limit. 
7. In a system for producing direct cur 

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

namo and dependent upon the strength of 
the current supplied by the same, a sepa 

magnet acting in a direc 
tion opposite to said subsidiary field, and 
means for causing the electromotive force 

coil for said dynamo, a second 

336 

field excited by a current separate from that 
; generated by the subsidiary field. . . . 

10. In a system for producing direct cur 
rent of limited strength, the combination 
with a direct current dynano, a subsidiary 
winding in the main circuit for setting up a 
subsidiary field along the line of the arma 
ture cross field and dependent upon the 
strength of the working current, means for 
causing the electromotive force produced in 
the armature by said subsidiary field to op 
pose the electromotive force applied to the 
main field, and a regulating winding for the 
subsidiary winding excited by a currentse 
rate froin that generated by the subsidia 
field. . 

11. In a system for producing direct cur 
rent of limited strength, the combinatio 
with a direct current dynamo, a subsidiary 
winding in the main circuit, a second regu 
lating winding connected across the mai 
circuit, said windings having their pola 
axes along the line connecting the workin 
brushes, and means for causing the electro 
motive force produced in the armatureb 
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 
with a direct current dynamo, of a series fiel 
winding in the main circuit, a shunt winding 
connected across the main circuit, said wind 
ings having their polar axes along the line. 
connecting the working brushes, and said 

produced in the arnature by the combined 
action of said subsidiary field and separately 

8. In a system for producing direct cur 
rent of limited strength, the combination 
With a direct current dynao, of means for 

the line of the armature cross field and de pendent upon the strength of the working : 
('u'rent supplied to the saille, means for 
causing the electrocitive force produced in 
the arnature by sail subsidiary field to 
weaken the main field, and an auxiliary field i. 
for the subsidiary field excited by a current : 
separate from that generated by the sub 

9. In a system of producing direct current 
of limited strength, the coin bination with a 
direct current dynamo, a subsidiary winding 
in the main circuit for setting up a subsidiary 
field along the line of the arniature cross field 
and dependent upon the strengtli of the 

tronotive force produced in the armature by 
said subsidiary field to weaken the main 
field, and an auxiliary field for the subsidiary 

rent of linited strength, the combination 
winding in the main circuit, a shunt winding 

shunt winding being opposed to said series 
winding, and means for causing the electr. 
motive force produced in the armature by 
said series winding to oppose the electrom 
tive force applied to the main field. . . . . 3. In a system for producing direct cur 
with a direct current dynamo, of a seriesfield 
connected across the main circuit, said wind 
ings having their polar axes along the line 
connecting the working brushes, and said 
shunt winding being opposed to said series. 
winding, leans for causing the electromo 
tive force produced in the armature by said I 
series winding to oppose the electromotive 
force applied to the hain field, and an addi 
tional field wincling adapted to prevent the 
main field froin falling below a certain limit. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

MENAHEM MENDEL OSNOS. 
Witnesses: , 

JEAN GRUND, 
ERWIN DIPPEE,. . . 

  


