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Claim. 

My invention relates broadly to means for 
producing alternating current voltages of prede 
termined wave form, primarily for control pur 
poses, as functions of rotational Speeds, and more 
particularly to apparatus for obtaining high de 
grees of stability and accuracy in control Systems 
for follow-up purposes. 
This application is a division of my application 

Serial Number 100,017, filed September 9, 1936, 
O for Method of and apparatus for electrical cor 

trol. - 

One of the objects of my invention is to pro 
vide a construction of apparatus from which ar. 
alternating current voltage functional upon ro 

15 tative speed may be derived from a rotating Sys 
tem for control purposes without taking torque 
from the rotating System. 
Another object of my invention is to provide 

an apparatus for producing an alternating cur 
26 rent voltage, as a function of rotational Speed, 

asving freedom from commutator ripple which is 
present in generating equipment of conventional 
character. 
Another object of my invention is to provide 

nesias for producing an alternating current Sig 
in from a 'Seisyn' data transmitting Systei, 
for centrol purposes, which is a functio) of the 
angliar velocity of rotation of the "Seisy.' 
transmitter without in any way loading the 
“Saisyn' systern by producing said voltage. 
other and further objects of my invention re 

side in the operation and construction of appara 
its for an electrical control system as set fort 
acre filly in the specification hereinafter foll 
ioviing by reference to the accompanying drawf 
ing in which: 

Figure 1 is a fundamental diagram by which 
the principle of operation of my device may ge 
understood; Fig. 2 is a vector diagram explana 
tory of the circuit of Fig. 1; Fig. 3 is a vertical 
sectional view through. One form of phase chang 
ing controller constructed in accordance with my 
invention; Fig. 4 is a transverse sectional view 

45 taken on line 4-4 of Fig. 3; Fig. 5 is a vertical 
sectional view of another form of phase changing 
controller embodying my invention; Fig. 6 is a 
transverse sectional view taken. On line 6-6 of 
Fig. 5; Sig. 7 is a longitudinal sectional view tak 

so en through a combined phase changing con 
troller and a "Selsyn' motor employed in the 
system of my invention; Fig. 8 is a perspective 
view of the rotor in the apparatus of my inven 
tion; and Fig. 9 is a detailed diagrammatic view 

B5 showing the arrangement of the windings in my 
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3. 

(C. 1-23) 
phase changing controller where it is desired to 
add a damping component. 
My invention relates broadly to means for 

producing alternating current voltages, primarily 
for control purposes, as functions of rotational 
speeds and more particularly to apparatus for the 5 
electrical control circuits utilizing amplifier SyS 
terras for the remote control of heavy objects, 
such as searchlights and guns, where there is 
frequently a need for a device producing alter 
nating current voltages as functions of rotational 
Speeds. A conventional commutator type gen 
erator is unsuitable for this purpose because the 
ripple produced by the commutator may detri 
inentally affect the control circuits. 

By the use of a device of the character de 
scribed herein, a Synooth alternating current 
voltage depending upon rotational speed may be 
produced. ifioreover Iny device requires negligi 
ble driving torque, inasmuch as it is not a true 26, 
generator, but a speed actuated phase changing 
controller. 
Sue to the negligible torque required to drive 

my device, it is practicable to utilize it ior the 
production of alternating current voltages as a 25 
function of rotational speed winere the taking of 
high driving torque inay give rise to inaccuracias 
in the control Systeria. 

Sor instance, in data transCaitting Systerns Op 
erating from a so-called "Selsyn' system, the 30 
use of any invention pernits of designing aga 
eiectrical control for positioning heavy object;3 
which may be operated in exact agreement ai 
aii speatis. 
My invention utilizes the so-cailed generato 85 

action of an induction type alterating current 
motor, and is best understocd by reference to the 
operation of such a motor from zero Speed up to 
its synchronolis Speed. 

Referring to Fig. 1, which is a diagrammatic 40 
drawing of a two phase squirrel cage type induc 
tion motor, the windings 1 and Ta are arranged 
so that their fiux axes are at 90° relation to each 
other-consequently when the rotor is at rest 
and an alternating current voltage is applied to 45 
the winding 1, which term the primary, there 
is no voltage present at the terminals of 2, 
which I term the secondary winding. If noW 
the rotor is revolved, its motion in the primary 
flux produces a voltage due to rotation which is 50 
inductively conveyed from the rotor to the Sec 
ondary coil La-this voltage is proportional to 
rotationel speed up to the speed corresponding 
to synchronous speed and is 90 out of phase with 
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The vector diagram of Fig. 2 shows the phase 
relation of the terminal voltages of the machine, 
the vector representing ea (the secondary, or 
speed voltage) is 90 from the. psinary voltage 
and varies in magnitude substantially as a linear 
function of speed, up to synchronous speed and 
reverses sign upon reversing direction of rotation, 
Though generator action is present in produc 

ing the secondary or speed votage (ea it is also a, 
fact that a corresponding motor action is 
present-any power taken from the Winding it 
is Supplied in reality from the power source con 
nected to the primary, and not from the source 
of Original rotation of the goto. 

In practical use of the device for contro: pur 
poses it is sometimes objectionable for the motor 
component to be present, since Once astarted the 
device tends to ruin as a single phase A. C. Rico 
tor. The notor component may be reduced to a 
negligible quantity by electically loading a 
Secondary Winding, and Zaay is still further rea 
duced by the dynarrate braking ection of the Roe 
tor in revolving in a D. C. field. 

In Order to provide damping action for the diles 
Vice when required, provide a separate Winding 
upon the stator having a different in untier of 
poles than the A. C. windings as allustrated for 
example in Fig. 9 and energized from a suitable 
source of D. C. power. For instance, in one oran 
of my invention I have wound the A.C. windings 
for two pole and the D. C. diamper winding for 
four pole-both windings in the same slots. . 

in electrical control circuits employing an a 
plification, the secondary or speed voltage of the 
machine must have a high degree of wave form 
purity-so that the "ripple' caused by the squir 
rel cage is seriously detrimental. In such cases 
I provide a rotor having aminated discs with 
Out slots and simulate the squire cage (effect by 
a conductive sleeve pressed and/or shrunk over 
the laminated core. I show a rotor of such cora 
struction in Fig. 3. 

In Some instances even the rotation of the 
laminated portion of the rotor gives rise to pro 
duction of detrimental wave form distortion, and 
to prevent this I provide a still further form of 
rotor consisting of a conducting sleeve rotatably 
mounted, with provision for theiron core corre 
sponding to the rotor core remaining stationary 
with the stator and the machine, the construc 
tion is shown in Fig. 5. Where it is desired to 
provide a voltage functional upon the angular ven 
locity (or rotational speed) of a "Selsyn' data sys 
ten I propose to directly connect and rigidly ate 
tach a device of the type shown in Fig. 5 to a 
conventional "Seisyn' type receiver or synchro 
motor, as I have shown in Flg. 7. 

Referring to the drawing in detail, Fig. 3 
shows one form of my device for producing a 
voltage proportional to rotative speed, composed 
of the laminated stator having distributed 
windings 0; the stator is held by means not 
shown, between the end frames 8 and 9. The ro 
tor consists of the laminated core S which is 
pressed on the shaft 4; the laminated rotor 
core is is completely surrounded by the non 
magnetic but electrically conductive cylinder or 
sleeve which performs the function of the 
squirrel cage illustrated diagrammatically in Fig. 
1. The rotor shaft is supported in the bearings 
?t and 2, and a cap 13 is provided near the end 
of the shaft opposite the driving end. Fig. 4, 
having like parts similarly designated as Fig. 3 
is a transverse section at 4-4 of Fig. 3. In Fig. 
4 the general means of locating the windings is 

repeater motor. 

2,03,920 
illustrated, the coils 6 being held in the slots 
by Wedges 8 as in conventional motor practice. 
The rotor is free to revolve in the stator which 
it clears by the air gap shown at . 

Fig. 5 is an improved form of my device in 
which the entire magnetic core is stationary, and 
having as a rotor only the conducting non-mag 
netic shell 24. Referring to Fig. 5, the stator core 
is made up of the laminated core, held between 
the end frames 9 and 2), and the laminated 
core 25 attached by the bolt 26 and nuts 27 and 
28 to the frame 20. The laminated core 25 is 
the counterpart of the rotor core 5 in Fig. 3. 
The spacer 30 holds the inner core 25 in correct re 
lation to the main stator core . The rotor con 
sists of the conductive but non-magnetic cylin 
der 2, which is attached at 29 to the shaft 23 
and supported on bearings 2A and 22. 
striction shown in Fig. 5 provides a stationary 
Anagnetic structure COEnpoSec of the main stator 
core and the conceatrically located inner core 
25 with a double a gap E and a which 
2 loves the rotor 23. Fig. 6 g. a transverse sec 
tion of Fig. 5 on the line 6-5 and clearly shows 
the concentric Relation of the rotor 26, main stator 
core and inner core 25. 

Fig. 7 is a Bection of another fora of my de 
vice which refer to as a "data speed responsive 
controller," composed of a device as shown in 
Fig. 5 directly connected to a 'Selsyn' type of re 
peater motor. Referring to Fig. the stator core 
is held between the end frame 2 and the "bon 

net' 3; the inner core 25 is heid by the bolt 2, 
and the nuts 2 and 28 to the end frame 32 
and spaced therefron by the spacer 30. The ro 
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or 24 is attached to the shaft at 38. The 
shaft; 37 is mounted in the bearings 39 and 40 to 
rotate the rotor 2 and the rotor 34 of the "Selsyn' 

The "Seisyn' repeater motor 
is shown for purposes of illustration as com 
posed of the stator 4 held between the end frame 
33 and the bonnet S and the rotor 34 operating 
in the stator 4. A 'surge' damping device as 
usually employed on "Selsyn' type repeater mo 
tors is shown at 36. 

Fig. 8 is a perspective view of the rotor 24 of 
Figs. 5 and 7. 

Fig. 9 is a diagrammatic showing of a speed 
responsive device made in accordance with my 
present invention having three complete sets of 
windings, a primary composed of the coils 
f03-04 connected to the terminals 3-4, 
a secondary composed of the coils 05-6 con 
nected to the terminals 5-lit, and a damper 
winding composed of the coils 0-08-09-f 
connected to the terminals f -2. The pri 
mary coils fo-fc are two pole and the sec 
ondary coils 5-6 are two pole windings at 
right angles to the primary, the damper wind 
ings compose a four pole winding having poles 
as shown and the primary and secondary and 
damper windings are all inductively non-reac 
tive upon each other. The D. C. flux produced 
by the damper winding drags the rotor and pre 
vents motor torque being developed by the speed 
responsive controller which might produce detri 
mental effects when driven by a "Seisyn' type re 
peater motor. 
Though I have shown specific apparatus for 

illustration and description of the invention, 
desire to be limited only by the scope of the ap 
pended claim. 
What I claim as new and desire to secure by 

Letters Patent of the United States is as follows: 
A device for producing a voltage proportional 
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to rotational speed, comprising a stator having 
two independent sets of windings, the first set 
consisting of a pair of windings at 90° space re 
lation having a like number of pairs of poles, 
and the second set consisting of a winding hav 
ing a different number of pairs of poles from the 
first Set, means for impressing an alternating 
current potential upon one of the windings of 
said first set of windings, means for utilizing the 

Voltage across the other of said windings in said 
first set, and means for energizing said second 
set of windings with direct current, a rotor re 
volvably mounted in the common flux fields of 
all of said windings, and external means for 5 
driving said rotor for controlling the Voltage 
across said other of said windings in said first 
set. 

ALGER. S. RCGS, 


