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This invention relates to a combined starting 
and generating unit for use with internal com 
bustion engines and capable of functioning, first, 
to start an internal combustion engine by appli 
cation of torque thereto, and thereafter to con 
vert the power developed in the engine into elec 
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trical energy available for radio transmission 
and other purposes requiring alternating current 
of high, low or intermediate frequency and/or 
potential. w 

An object of the invention is the provision of a 
dynamo-electric machine of novel construction 
permitting most advantageous use thereof for 
multiple purposes including, for example, the 
initial "turning over', or cranking, of an internal 
combustion engine, and the subsequent genera 
tion of alternating current of high frequency, by 
conversion of mechanical energy transmitted 
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thereto by way of said internal combustion en gine. 
Among the novel features of the machine here 

in disclosed there is included that of a commu 
tator adapted to be engaged by rotatable brushes, 
for transmission of current between the former 
and the latter at relatively low rotor speeds, the 
invention further including the concept of a novel 
method of manufacturing said, commutator, and 
a novel mounting and mode of operation for said 
rotatable brushes, as a result whereof the said 
brushes remain in engagement with the commu 
tator to feed low voltage direct current to the 
stator windings during the duration of the engine 
cranking operation, but move out of engagement 
and thereby discontinue such direct current flow. 
as Soon as the engine crank-shaft accelerates 
sufficiently to render further cranking unneces 
sary. Thereafter the stator: serves solely as a 
supply. Of alternating current for outside points 
of distribution and consumption. 
These and other objects and features of the in 

vention will become apparent upon consideration 
of the following detailed description, and upon 
reference to the accompanying drawings illus 
trating the preferred embodiment of the inven 
tion. It is to be understood, however, that the 
drawings are illustrative only, and that the calims 
at the conclusion of the specification, rather than 
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the drawings, measure the scope of the invention. 
In the drawings, wherein like reference char 

acters refer to like parts throughout the several 
views: 

Fig. 1 is a longitudinal sectional view of a 
housing enclosing a machine embodying the in 
vention, some of the enclosed parts being shown 
in Section and Some in elevation; 

(C.229-31) 
Fig. 2 is a diagram of the electrical connec 

tions for the machine of Fig. 1, and including a 
schematic representation of the speed responsive 
brush shifting means. 

Fig. 3 is a view showing part of the commu 
tator and one of the brushes disengaged there 
from (the engaged position being shown in 
Fig. 1); 

Fig. 4 is a view of the metallic annulus that 
eventually becomes the commutator, as said an 
nullus appears at an intermediate stage of manu 
facture; 

Fig. 5 is a view of one of the insulating seg 
mehts as it appears at the time of insertion into 
the metallic annulus of Fig. 4; and - 

Fig. 6 is a transverse view of a section of the 
completed commutator. 

In the drawings reference character desig 
nates a source of direct current (battery, for ex 
ample) and if designates an alternating current 
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receiving apparatus, such as radio transmitters, 
transformers, receivers, rectifiers, motors, etc., to 
which alternating current of high frequency may 
be supplied upon rotation, at relatively high 
speed, of an engine driven dynamo-electric ma 
chine whose rotor shaft f2 is shown as direct 
connected to the crank-shaft 3 of an internal 
combustion engine (not fully shown). Engines 
of a character adapted to drive high frequency 
alternators are commonly employed on aircraft 
as a power supply means for operation of elec 
trical equipment of which the units above enu 
merated may be taken as examples. * 
Such aircraft installations ordinarily include 

a battery such as that shown at e, charged at 
sufficient capacity to energize the rotor and stator 
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windings f and 7, respectively, for use as ? 
starting motor in the initial cranking and accel 
eration of the engine crank-shaft 3 to self 
sustaining speed. Attainment of this normal 40 
running speed produces a centrifugal force of . 
sufficient magnitude to raise rotor brushes 18, 9, 
20, and 2 out of contact with commutator 23, 
whereupon the passage of current therebetween 
is interrupted. Thereafter stator windings 
serve solely as a source of alternating current, 
to be fed to the A. C. load by way of multi 
phase conductors 24, 25, and 26. 

In order that the machine may function as a 
direct. current shunt motor for engine starting 
purposes, the rotor windings 6, located in step 
formation about rotor poles 3, are connected at 
their ends to brushes 8, 9, 20 and 2, two of 
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said brushes being in turn connected with col 
lector ring 33 of positive polarity while the other 
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rent to both the stationary and the rotatable 
windings at relative low speeds, said means in 
cluding both said stationary and said rotatable 
brush sets, means mounted adjacent said ro 
tatable brush sets for interrupting the circuit to 
said stationary windings as soon as the machine 
attains a predetermined speed, and a current 
consuming device in circuit with both said sta 
tionary windings and said rotatable brush sets, 
during low speed rotation, and also remaining 
in circuit with said stationary windings during 
high speed rotation, said current consuming de 
vice being of sufficient resistance to prevent sub 
stantial short-circuiting of said stationary wind 
ings, during such low speed rotation, and being 
further adapted to receive full energization from 
said stationary winding during such high speed 
rotation. 

11. In a dynamo-electric machine having sta 
tionary and rotatable windings, means including 
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a stationary commutator and rotatable brushes 
engageable therewith to feed current to said sta 
tionary windings at low speeds, and means re 
sponsive at a higher speed to lift said brushes 
away from said commutator. 

i 12. In a dynamo-electric machine having sta 
tionary and rotatable windings, means includ 
ing, a stationary commutator and liftable 
brushes engageable therewith to feed current to 
said stationary windings at low speeds, and means 
responsive at a higher speed to lift said brushes 
away from said commutator. 

13. In a dynamo-electric machine having sta 
tionary and rotatable windings, means including 
a commutator and liftable brushes engageable 
therewith to feed current to said stationary 
windings at low speeds, and means responsive 
at a higher speed to lift said brushes away from 
said commutator. 

RALPH M. HEINTZ. 
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