
Sept. 17, 1935, K. UTOMRSK 2,014,534 
ALTERNATING CURRENT GENERATOR 

Filed Aug. 16, 1934 

-6 f 

4. 

3-III) 5 
A/G. f. 

7. 
En\3/ 

ta % 
foLIHEH 

2 R 
s Siz /8 

A3, 14-NS 
sRFS 

e 2 
E. EC ?o /7 
E //- 

46 - d a -42 
s NSSWillia 
E SEN4/ 
E. ESE-G- 
E 3. 
E /4As 43 4O 

c 
S CA. 

I-8 

A/G 3 

W f/W/EW7OAP 
A. LL/7 OM/ASA/ 

A^ 

A 77OAPWAY 

  

  



5 

0 

5 

20 

25 

30 

40 

45 

50 

55 

Patented Sept. 17, 1935 

UNITED STATES 

2014,534 

PATENT OFFICE 
2,014,534 

ALTERNATING CURRENT GENERATOR, 
Kare: Lutomirski, New York, N. Y., assignor to 
Bei Telephone Laboratories, incorporated, New 
York, N. Y., a corporation of New York 

Application August 16, 1934, Serial No. 40,058 
Claims. 

This invention relates to alternating current 
generators and particularly to alternating cur 
rent generators that may be operated at variable 
Speed. 
One object of the invention is to provide an 

alternating current generator that shall be oper 
ated at different speeds While maintaining the 
Output voltage thereof Substantially constant in 
an improved manner. 
Another object of the invention is to provide 

an alternating current generator that shall be 
Operated at variable Speed While simultaneously 
varying the generator excitation to maintain the 
Output voltage substantially constant. 
A further object of the invention is to provide 

an alternating current generator having pro 
pelling means that shall not only control the 
generator to vary frequency of the current gener 
ated but that shall also control the generator to 
maintain the output Voltage substantially con 
Stant. 

Oscillators are employed in measuring sys 
items for toll offices of a telephone system that 
Will produce variable frequency current at Sub 
Stantially constant voltage. The oscillators now 
in use are of the space discharge type. These 
OScillators take up considerable room, are ex 
pensive and have somewhat of maintenance ex 
pense. 
In accordance With the present invention it is 

proposed to Supply the measuring systems with 
variable frequency constant voltage current by 
means of a dynamo-electric machine. A dy 
namo-electric machine for this Work Would be 
relatively inexpensive, would have small main 
tenance COSt and Would not occupy much room. 
The alternating current generator employed 

to Supply constant voltage variable frequency 
current is preferably of the inductor type 
having a toothed rotor and stationary armature 
and field windings. The toothedrotor is operated 
by a motor Which is preferably a synchronous 
motor that may be started as an induction motor. 
Between the propelling motor and the generator, 
gearing is provided for varying the speed of the 
generator and accordingly the frequency of the 
generated current. Preferably friction gearing 
is provided between the propelling motor and the 
generator. A friction disc, which is rotated by 
the motor, engages a friction wheel attached in 
any Suitable manner to the rotor of the generator. 
Preferably the friction wheel is radially moved 
on the surface of the friction disc to vary the 
Speed of the generator. 
The field excitation of the generator or the out 
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put voltage of the generator is varied according 
to the Speed of the generator in order to main 
tain the generator voltage Substantially constant 
irrespective of the generator speed or generator 
frequency. The mechanism which is provided 5 
for moving the friction wheel with respect to the 
friction disc is preferably provided with means 
for adjusting a rheostat in the field winding 
circuit of the motor. If the Speed of the motor 
is reduced the excitation of the generator field 10 
WindingS is increased and if the speed of the 
motor is increased the field excitation of the 
generator is decreased. If so desired, means may 
be provided for adjusting the position of the fric 
tion wheel with respect to the friction disc by 15 
power Supplied by the motor which drives the 
generator. 

It is apparent that a rheostat in the output cir 
cuit of the generator may be varied according 
to the movement of the friction wheel with re- 20 
Spect to the friction disc to maintain the output 
Voltage of the generator substantially constant. 
Moreover, other means aside from the variation 
of the rheostat in the generator field winding 
circuit may be provided for varying the flux pro- 25 
duced by the generator field winding according 
to the variation of the friction wheel with re 
Spect to the friction disc. 
In the accompanying drawing, 
Fig. 1 is a diagrammatic view of an alternating 30 

current generator controlled according to the 
invention; 

Fig. 2 is a modification of the invention show. 
ing the controlling of the generator output cir 
cuit in place of controlling the field current by 
the generator control means; and 

Fig. 3 is a diagrammatic view of a tapered re 
Sistance element which may be employed to con 
trol either the generated voltage or the generator 
field current. 

Referring to Fig. 1 of the drawing a generator 
of the inductor type is shown comprising a 
toothed rotor 2, a field winding 3 and an arma 
ture winding 4. The field winding 3 and the 
arnature Winding 4 are mounted upon suitable 
pole pieces 5. The field winding is energized 
from a Suitable Source 6, and a resistance ele 
ment or rheostat i is provided in the field Wind 
ing circuit which may be controlled in a manner 
to be hereinafter set forth. 
A motor 8 of any Suitable type is provided for 

Operating the generator through suitable fric 
tion gearing 9. The motor 8 is preferably a syn 
chronous motor which may be started as an 
induction motor. The friction gearing 9 com- 55 
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2 
prises a friction disc 0 which is fixedly secured 
to the shaft of the motor 8. A friction gear 
wheel 2 is keyed to and slidably mounted on a 
shaft 3. The friction wheel 2 engages the 
Surface of the friction disc 8 and may be innoved 
radially With respect to the Surface of the fric 
tion disc. The shaft 3 which callies the fiction 
wheel 2 is rotatably mounted in a bearing 4 
near One end thereof and near the other end 
thereof is Supported by grooved collar 5 which is 
nounted on a rail member 6. The grooved 
collar 5 serves to prevent any longitudinal 
movement of the shaft 3 while permitting free 
rotation of the shaft. A beveled gear wheel i? 
Secured to the end of the shaft 3 meshes with a 
similar beveled gear wheel 8 which is fixedly 
Secured to a shaft 9 for the rotor 2 of the 
generator . 
A threaded shaft 20 having an operating handle 

2 at the end thereof is provided for moving the 
friction wheel 2 radially on the friction disc () 
to vary the speed of the generator and accord 
ingly the frequency of the generated current. 
Two grooved collars 22 and 23 are provided for 
preventing longitudinal movement of the thread 
ed shaft 20. The grooved collars are fixedly 
mounted on the Shaft 2 and rotate thereWith. 
The groove in the collar 22 is engaged by a rail 
24 and the groove in the collar 23 is engaged by a 
rail 25. Gear teeth 28 are provided on the collar 
22 for a purpose to be hereinafter Set forth. A 
nut 28 on the threaded shaft 2 is carried by an 
arm. 29. One end of the airn 29 is bifurcated and 
engages the friction wheel 2 so that the friction 
wheel 2 follows the movement of the nut, 28 on 
the threaded shaft. 20. The opposite end of the 
arm 29 is mounted. On a rod 33 aind carries a, 
contact member 3 engaging the resistance ele 
ment . The contact member 3 is moved ac 
cording to the movement of the nut 28 and the 
friction wheel 2 to vary the current flow through 
the field winding 3 of the generator . 
Assuming the motor 8 is in operation the gen 

erator will be operated at a Speed according to 
the position of the friction wineel 2 on the fric 
tion disc 0. If it is desired to change the fre 
quency of the current generated by the generator 

, the wheel 2 is operated to vary the position of 
the friction wheel on the fiction disc and thus 
vary the speed of the generator. The setting of 
the rheostat is varied according to the change 
in position of the friction wheel on the friction 
disc so that the voltage of the generator is main 
tained substantially constant. 
A hand lever 40 is provided for rotating the 

threaded shaft 20 by the motor 8 in a forward or 
a reverse direction to control the speed of the 
generator . The hand lever 40 is pivotally 
mounted in any Suitable manner and engages a 
bushing 4 which is slidably mounted upon the 
shaft but keyed thereto. The bushing 4 
carries tWO beveled gear Wheels 42 and 43 which 
may be moved into engagement with the beveled 
gear wheel 44 on a shaft 45. The shaft. A5 is pro 
vided with suitable bearing and Carries a gear 
wheel 46 which is connected to the teeth 26 on 
the collar 22 by means of a gear wheel 4T. When 
the handle 40 is operated to effect engagement 
between the beveled gear wheels 43 and 44, the 
threaded shaft 20 is rotated in one direction and 
when the beveled gear wheels 42 and 44 are moved 
into engagement with each other by the lever 40, 
threaded shaft 20 is rotated in an Opposite direc 
tion. 

In Fig. 2 of the drawing the motor f shown in 

2,014,534 
Fig. 1 is illustrated with an adjustable resistance 
or rheostat 48 in the leads of the generator. The 
generator shown in Fig. 2 is Similar to the gen 
erator shown in Fig. and is operated in a like 
mannel'. Accordingly, the means for Operating 5 
the generator are not shown in Fig. 2 and like 
parts have been indicated by Similar reference 
characters. The rheostat 48 in the leads of the 
generator is Operated in the same manner as 
the rheostat shown in Fig. 1 of the drawing. 

If non-linear geal wheels are provided for coul 
pling the motor of the generator, Such as cone 
Shaped discs or similar devices, it may be neces 
sary to taper the resistance element 7 as, for ex 
ample, in the manner shown in Fig. 3 of the 15 
drawing. When the generator Voltage is con 
trolled by a rheostat in the field circuit it is pref 
erable to have the resistance of the field Winding 
Small compared with the external resistance or 
rheostat. 

Modifications in the generator structure and in 
the arrangement and location of parts may be 
inade within the Spirit and scope of the invention 
and Such modifications are intended to be covered 
by the appended claims. 
What is claimed is: 
1. A mechanical oscillation System comprising 

a motor, an alternating Current generator, means 
comprising a rheostat in the generator field cir 
cuit for controlling the generator Voltage, a vari- 30 
able speed transmission between Said motor and 
said generator, and means for simultaneously con 
trolling said transmission and said rheostat to vary 
the speed of said generator and the resistance in 
the field of Said generator So that a Substantially 35 
constant voltage output can be obtained regard 
less of the frequency of Said Output, 

2. A mechanical oscillation System comprising 
a motor, a generator having armature and field 
windings, control means for varying the generator 40 
field current, a variable speed transmission be 
tween said notor and Said generator, said trans 
mission comprising a friction disc, and a friction 
wheel driven by said friction disc, and means for 
moving said friction wheel toward and away from 45 
the axis of said friction disc to change the Speed 
of said generator and for simultaneously govern 
ing said control means to vary the field strength 
of said generator So that a Substantially constant 
voltage output can be obtained regardless of the 50 
frequency of said output. 

3. In combination, a substantially constant 
Speed motor, an alternating current generator, 
mechanism for operating the generator by Said 
notor, and means for Walrying said mechanism to 
change the generator Speed with respect to the 
motor speed and change the frequency of the 
current produced by said generator and for si 
multaneously varying the generator field excita 
ion to maintain the generator at the same con 
stant voltage irrespective of changes in the gen 
erator Speed. 

4. In combination, a Synchronous motor, an 
alternating current generator, a rheostat for con 
trolling the field excitation of Said generator, 35 
changeable gearing for connecting the generator 
to said motor and means for Simultaneously oper 
atting said rheostat and varying Said gearing to 
vary the generator frequency while maintaining 
the generator voltage constant. 

5. In combination, a Synchronous motor, an 
alternating current generator, a rheostat for con 
trolling the field excitation of said generator, ad 
justable gear mechanism for operating the gen- is 
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erator at different speeds by Said motor, control 
means for governing said gear mechanism to 
Operate the generator at any desired speed, and 
means connected to and operated by said control 
means for operating said rheostat according to 
the operation of said control means to maintain 
the generated voltage constant irrespective of 
the change in generator speed. 

6. In combination, a constant speed motor, an 
alternating current generator, a rheostat for con 
trolling the field excitation of said generator, ad 
justable gear mechanism for operating the gen 
erator at different speeds by said motor, control 
means for governing said gear mechanism to 
operate the generator at any desired speed, means 
for operating the control means by said motor, 
and means connected to and operated by said 
control means for operating said rheostat accord 
ing to the operation of Said control means to 

3. 
maintain the generated voltage constant irrespec 
tive of the change in generator speed. 

7. In combination, a constant Speed motor, an 
alternating current generator, a rheostat for con 
trolling the voltage of said generator, adjustable 
gear mechanism comprising a friction disc and 
friction wheel driven by said friction wheel for 
operating the generator at different speeds by 
Said motor, control means for varying the posi 
tion of the friction wheel with respect to the 
friction disc to operate the generator at any de 
sired Speed, means for Operating the control 
means by Said notor, and means connected to 
and operated by Said control means for operating 
said rheostat according to the operation of said 
control means to maintain the generated voltage 
constant irrespective of the change in generator 
Speed. 
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