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UNITED STATES PATENT OFFICE. 
oTTo scHALLER, OF STEGritz, NEAR BERLIN, GERMANY. 

ELECTRIC PLANT. 

1,059,076. 

To all whom it may concern: 
Be it known that I, OTTo SCHALLER, a citi 

zen of the German Empire, and residing...at 
Steglitz, near Berlin Germany, have in 
vented new and useful Improvements in 
Electric Plants, of which the following is a 
full, clear, and exact description. 

In systems of electric car lighting wherein 
the car axle is used to drive the dynamo fur 
nishing the current for the lighting system, 
the speed of the car axle of necessity varies 
considerably because of variations in the 
speed of the car or train, and therefore the 
terminal voltage of the dynamo will vary 
within wide limits. . . . 
The object of the present invention is to 

obtain an approximately constant potential 
at the terminals of the working circuit irre 
spective of great variations in speed of the 
mechanically driven power shaft. To this 
end there is provided a second shaft and 
electrical means, consisting of one or more The armatures a' and a are connected to 

gether in series and to a battery B which auxiliary dynamos, for driving such second 
shaft, whereby the sum of the speeds of the 
main and auxiliary dynamos, or the relative speed of parts of the main dynamo rotating 
one in of position to the other, and therefore 
the voltage of the working circuit will re 
main approximately constant. 
The invention will be best understood 

from a consideration of the following de 
tailed description with reference to the ac 
companying drawings forming a part of this 
specification, with the understanding that 
the showing of the drawings is largely indic 
ative and that the invention is susceptible 
material departure from 
the invention. 

Referring to the drawings Figure 1 is a 
diagram illustrating a simple embodiment of 
the invention; Fig. 2 is a diagram similar to 
that of Fig. 1, but showing the field connec 

the principles of 

tions; Fig. 3 is a diagram showing an elabo 
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ration of the system of Fig. 1; Fig. 4 is a 
diagram showing an embodiment of the in 
vention in a double direct current generator 
and a dynamotor; Fig. 5 is a diagram show 
ing a special type obtained by combining 
parts of Fig. 1 into a machine having the in 
duced and inducing parts oppositely rota 
table; Fig. 6 is a diagram showing another 
embodiment of the invention. Figs. 

- and 9 are diagrams illustrating special 
- types obtaine 

specification of Letters Patent, 

of many changes and modifications without 
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the set shown 
erators. Referring to the drawings and first to Fig. 
1, there is indicated a shaft.W which may 
be driven in either direction or first in one 

in Fig. into double gen 

60 
direction and then after a time in the other 
direction, as would happen if the shaft be 
considered as driven from a car axle by a 
belt R or, in any other manner. On this 
shaft-W are mounted the armature A' of a 
dynamo D' and the armature a' of a dy 
namo - electric hachine M', the fields of 
Eich externally excited as shown in 
Figs. 2 to 4. - 

A. EE set is provided comprising a mo 
tor M? an a dynamo D having their re 
spestive artures A and mechanically 
connected by a shaft W, and this second set 
is electrically driven. . . . 
The set D'M' operates as a direct current 

converter, and the set D M as a motor 
booster. - - - 

latter is preferably a storage battery. The 
in series, and to a working circuit, in which 
are included translating devices such as 
like. 

cited in any suitable manner, and while not 
tery B, as in Fig. 2, 
F, F, f', f* are shown 
tery B. : 

variable speed shaft W and the freely run 
ning electrically driven shaft W is substan 
tially constant. 

0. dynamo-electric machine M.may be e 
If b be the voltage of the battery B, the 

is adjusted may assume the value in cor 

force e. . . . * Considering the booster D so dimensioned 

lamps L., heating coils w, motors or the 
• . . . 85. 

The fields of the several machines are ex 

motor M will have elevolts and its 
speed at the excitation to which its fieldf 
responding to the counter electromotive 
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80, 
armatures A and A are connected together. 

shown in Fig. 1 may be excited by the bat 
where the field coils . 

as fed by the bat 90 

The connections are such that the sun .. 
of the speeds of the mechanically driven. 

95, 

If the speed of the shaft. W' increases to 
n, then dynamo D' may generate a voltage 
E and the voltage at the terminals of the . . 

100 
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7, 8 that at a speed n” with the field F, it will 
spply a voltage of E, then the E ... 

d by combining some parts of lin'--n-n and the voltages E-E 
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stead of employing the booster D', the main 

92. 

which value may be equal to or greater or 
smaller than . 

If the speed of the shaft W decreases, say, to one-half, the voltages of D and M would be 
E’ e'. 

and 2 - - 

the counter electromotive force of M 
would be 

A. f 

- = e2+, b -e -- 2 

the speed of the shaft W would be 
... -- 

and the electromotive force of the booster would be 

". 
al 

E 

so that again the speeds n'--n=n, and the 
voltages I'--E?= E without having altered 
the fields at all. . . . 

Should the shaft W’ stop, the set M*) 
will still run, and the arnatures A and a 
will consane only thic snail voltage corre 
sponding to their resistances. 
tie shaft W is running in the reverse lirect 
tion, then the shaft W will increase in spect 
to such an extent that n'-' -- n, but if this 
he indesirahle, for iner conditions may be 
established by reversing the 'tricit., ii) the 
arnatures or fiels in the well known in a t 
er, . . . . 

In the foregoing the fields F, F, f' and 
f* are assumed to be excited constantly with 
out regulation, but it is obvious that special 
regulations of speed may be rought about 
ly iiizing the varying voltages at the 
risines if lie (lite reit machic's fi' rein 

forcing (;r weakening the magnetic fields. 
With variale load the excitation may be 

altered by additional or subtractional mail 
slit. wildings to either or loth sets of 

fields f, f', F aid F. In Fig. 3 subtrac 
tional series; widings f' and f', are pro 
vided for the niachines M. M. and addi 
tional series windings IF and 1 for the 
machines T', I). ... . - 
Other means for influencing or regulating 

the speed are obvious to those skilled in the 
art, and require no special illustration or de 
scription. - 

The art at arcs A', and a' of the main set 
and A', a of the auxiliary set of rotating 
clectricai machinery may bc arranged in a 
common field, thus forming a double direct 
cirrent greiterator M, l)', and a lyarotor 
M°, D', as shown in the diagram of Fig. 4. 
A saving of space may be attained if, in 

dynamo D, Fig. 5, is so arranged that its 

1059,076 

volved either in the same or the opposite 
sense, the former by means of the auxiliary 
dynamo M and the shaft. W, the latter by 
the motor M? and the shaft W. It is evi dent that the reverse arrangement is possi 
ble, in which case W would drive the arina 
ture and W the ficlol. In Fig. 5 slip rings 
are necessary to feed exciting current to the rotating field F. 

It is also considered in necessary to illis 
trate or describe at length known Ileans of 
regulating, such as counter main current 
windings, through which the Illain current 
fron B passes into a, c. (Fig. 3) weakening 
the ficlals f. f an this influencing the 
regulation, while tile Iain working current 
fron A A cottins traigh IF, IF. 
With the aid. of these know narrangements, 
the voltage of the working circuit, for in 
stance with a variale load, Inay increase, 
reanai constant, or lectrease. This is espe 
cially the case by altering the voltage l of 
the auxiliary 'tricit so tree, which latter is 
illust'a toil here as a lattery. . . 

If it is lesire to still further compress 
the arriage cit slow 1 in Fig. 5, the arna 
ti's (, ; at (, : yd) (l's loited to form a. 
single a natire, which t gither with the 
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If, howeve": aritat lie A lay be arranged in a singld 
fiell F. fle t w is a rate widings may then 
le will on the saic rat (rc iron. They 
are sii w in lir. 5 as: rig winding a and a 
trial vicii r \, the ferrer being con 
lect it to the left, the latter to the right 
hai: coli utator. The brusles l of the 100 
left and coin it: (or are fed from the bat 
tery 13, lost l of the right laid ?on nuta 
tic : re collected to the load I, in the way 
is rate it is the forer figures. Thi? sin 
gle field it is excited front the attery 13 
t is grl sli rigs s, it i? is couple (ly keys 
or the like) to the sli: ft. W driven by belt 
and alley R. 'i'it': iii: tires ( and A for in 
ic solillotty at 1:ay le bodily rotated to 

get ("r with their windings and cott Intuta 
toi's througll a hollow shaft W. in the bear 
ings 3... it will be readily understood that 
shaft. W, nay lie turned within the lic:urings 
13, nieclaitically, at slia ft. W, within the . 
se: ; ; gs electrically, as slown in Fig. 8 115 
or vice versa. Also other tiechanical Ileans 
inay be employed for driving, for instance, 
it car axle, if the plant is to be used in con 
lection with a carriage, for instance for 
lighting a train. All the effects previously 
described will be produced in this case. The 
arrangement of Fig. 6 is in fact only a fur 
ther development of the arrangement of 
Fig. 3. Thus two rotary arnatures a and 
A will be on a common shaft W and two 125 
rotary fields or one common ficlol IF on a 
second shaft W. Again, one of the two 
shafts, in Fig. 6 the field shaft W, is driven 
by means of a pulley R from a mechanical 
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field F and its armature A may both be re-source of power. One armature a is con- 130 

  




