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Cairns. 

The present application is a continuation in 
part of a copending application, Serial No. 84,436, 
filed June iO, 1936, in the names of Felix Gerth 
and Erich Schulze-Herringen, for “Common 
wave transfinitter systems.’ 
The present invention relates to common wave 

radio transmitter systems, and more specifically 
to improvements in the regulation means adapted 
to Supervise the frequency conditions between the 
oscillations emitted by the main transmitter and 
the Secondary transmitter or transmitters of Such 
Systems. 

It is Well known in common or single wave 
radio transmitting systems to replace directly 
controlled secondary transmitters by self-excited 
secondary transmitters and to provide frequency 
or phase dependent means for supervising the 
coincidence between these transmitters and the 
main transmitter. For this purpose a particular 
frequeincy is derived from the main transmitter 
and another frequency from the secondary trans 
mitter or transmitters, these frequencies being 
applied to a regulating device which responds to 
changes with respect to the phase relation be 
tween these frequencies and which effects fre 
quency regulation of the secondary transmitter 
or transmitters when the coincidence between 
these frequencies is unbalanced. A bridge circuit, 
for instance, may be used for the purpose of com 
parison between the frequencies, and the voltages 
or currents derived from this bridge may be uti 
lized for actuating the secondary transmitter 
controlling device, e. g. by adjusting a variable 
condenser. 
The regulating device according to the present 

invention is influenced by an additional highly 
non-aperiodic damping and operates Without 
biasing force. The expression non-aperiodic 
damping relates in this case to a particular re 
storing force set up during the momentary pres 
ence of a regulating current. This force tends to 
restore the regulating device to some particular 
position when the regulating current decreases. 
However, when the regulating current persists 
over longer periods, the device remains in its end 
position. it has been found that common or 
single wave radio transmitter systems inevitably 
require such restoring force expedients if reliable 
operation is desired. 
The invention Will be more readily understood 

from the following description taken in conjunc 
tion. With the accompanying drawing, in which 

Fig. i is a Wiring diagram of one embodiment 
according to the invention, Fig. 2 is a cross Sec 
ticn through the regulating device indicated at 

(C. 250-36) 
Fin Fig. 1, Fig. 3 is a section on the line 3-3 of 
Fig. 2, While Fig. 4 illustrates the function of the 
device shown in Figs. 2 and 3. 
The arrangement shown in Fig. 1 operates as 

follows: one frequency f. from the main trans 
mittei and a further frequency f2 from the Sec 
Ondary transmitter are both impressed upon a 
bridge circuit B. These frequencies may be high 
frequencies derived from the main and secondary 
transmitter frequencies by frequency multiplica 
tion or frequency division. The bridge circuit 
comprises the rectifying tubes G and G2 and 
three resistances W, W2 and W3 constituting a 
potentiometer P. As long as the alternating volt 
ages applied through the transformers Ti and T2 
are 90 degrees out of phase, no voltage drop is set 
up across the potentiometer P, but as soon as this 
quadrature phase angle is changed in any way, a 
current is produced. This current is impressed 
upon an amplifier V, the output circuit of which 
is connected to a regulating device F which e. g. 
creates frequency regulation by adjusting a var 
iable condenser C shunted across the quartz crys 
tal of the secondary transmitter oscillatory stage 
or across the condenser of the oscillatory circuit 
So as to influence the frequency thereof. 
One vertical and one horizontal cross section 

through the novel regulating device are shown in 
Figs. 2 and 3, respectively. A receptacle which 
Inay consist of a ceramic material is closed by a 
cover 2 which carries the Supporting structure for 
the various members of the frequency regulating 
device. iThe Supporting structure comprises a 
base plate or disc 3, an upper plate or disc 4 and 
a number of rods 5 extending through said plates. 
Suitable spacing members 6 and 7, such as small 
tubes or the like, are placed between the cover 2 
and the disc 4 and between this disc and the base 
plate 3, respectively. The regulating device it. 
self consists of a rotary coil 8 in cooperation. With 
a magnet (not shown). The coil is adapted to re 
ceive the current produced in the potentiometer 
P of Fig. 1. This coil is subjected to a rotational 
movement in response to said current in a similar 
manner as in connection with normal metering 
devices and the resulting movement of the coil is 
adapted to adjust a variable condenser C shown 
in Fig. 1. The equivalent of this condenser is 
shown in FigS. 2 and 3 and comprises the movable 
plates or vanes 6 fixedly attached to the spindle 
9 of the coil 8, and the stationary plates fixed 
in the bottom of the receptacle . The regulating 
motion between the movable and the fixed con 
denser plates introduces the capacity change uti 
lized for the frequency adjustment, 
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The essential portion of this arrangement is 

the damping device which comprises an arcuate 
box-shaped container 2 fixed in any manner, 
e.g. on one of the rods 5. A vane 3 carried by 
two supporting rods 4 fixedly attached to the 
spindle 8 is adapted to be moved in the arcuate 
container 2. The receptacle is filled With Oil 
to a level shown at H. The end walls of the con 
tainer 2 are provided with holes 5 so that the 
oil level is the same within this container as in 
the receptacle. This oil level is so chosen that the 
wane 3 is partially immersed in the oil. While its 
upper end projects above the oil Surface. 
The operation of the device Will be more read 

ily understood in conjunction with the explana 
tory Fig. 4. Assuming that a current flow in the 
coil 8 tends to move this Coil and hence, the Vane 
3 in a direction indicated by the arrow, the oil 

will be dammed up by the vane on the side toward 
which this movement is directed since merely a 
slow escape of the oil from the container is per 
mitted through the holes 5. After a finished 
motion of regulation, that is, when the current 
flow through the coil 8 decays, the vane remains 
Without biasing force So that the oil Which is 
dammed up on this side of the Vane exerts a 
certain force with the tendency to reset the regu 
lating device by a slight amount where it comes 
to rest. This restoring force may be varied by a 
Suitable choice of the height of the oil level With 
in the receptacle. In cases of a slow movement 
of regulation there Will be no or merely an in 
considerable restoring effect. 
Investigations have proven that the above de 

scribed device involves an extraordinarily reliable 
regulating effect with the result that a consider 
ably improved frequency constancy can be ob 
talined than heretofore possible by the aid of the 
knoWin a periodic regulating devices. 
What is claimed is: 
1. A common Wave radio transmitter System 

comprising a main Source of oscillations, a sec 
Ondary Source of OScillations, a phase Sensitive 
equipment adapted to respond to differences in 
phase between the oscillations of said Sources, a 
regulating device controlled by said phase sensi 
tive equipment and adapted to control the fre 
quency of said secondary source, said regulating 
device Operating Without biasing force and means 
for exerting upon Said regulating device a re 
storing force With a highly non-aperiodic damp 
Ilg. 

2. A common wave radio transmitter System 
comprising a main source of OScillations, a Secon 
dary source of OScillations, a phase Sensitive 
equipment adapted to respond to differences in 
phase between the Oscillations of Said sources, a 
movable regulating device controlled by said 
phase sensitive equipment and adapted to con 
trol the frequency of Said secondary source, a 
liquid-damping system connected to said device 
to modify the motion thereof and containing a 
fluid, and including means for causing said fluid 
to dam up during the regulation action and at 
the conclusion thereof to exert Some restoring 

2,229,774 
force upon said device by virtue of its inherent 
tendency to recede So as to provide a highly non 
aperiodic damping. 

3. A common Wave radio transmitter system as 
defined in claim 2, in Which said regulating de 
vice comprises a current responsive meter mech 
anism having a rotatable portion, and in which 
said liquid-damping system comprises a partially 
oil-filled receptacle, an arcuate container pro 
vided with openings and arranged in said recep 
ticle so as to dip in the oil therein, and a vane 
movably provided in said container and partially 
dipping into the oil in said container, said vane 
being fixedly attached to said rotatable portion 
of said meter mechanism. 

4. A common wave radio transmitter System 
comprising a main Source of oscillations, a Sec 
ondary Source of Oscillations, a phase Sensitive 
equipment adapted to respond to differences in 
phase between the oscillations of said sources, a 
current-responsive meter mechanism having a 
movable portion controlled by said phase sensi 
tive equipment, a variable condenser directly con 
nected to said movable portion for variation 
thereby, connections between said condenser and 
said Secondary transmitter for varying the fre 
quency of said secondary transmitter in response 
to variation in said condenser, and means for 
damping the movement of said movable portion 
and exerting a temporary restoring force in re 
sponse to movement thereof. 

5. A common Wave radio transmitter System as 
defined in claim 1, in Which said regulating device 
comprises a meter mechanism having a movable 
portion, a receptacle of ceramic material encom 
passing said mechanism, a plate fixedly mounted 
in the interior of Said receptacle, and a movable 
plate carried by said movable portion adjacent 
said fixed plate to constitute therewith a variable 
condenser said condenser being adapted to con 
trol the frequency of said secondary source. 

6. A common Wave radio transmitter System 
as defined in claim 1, wherein said means for ex 
erting a damping comprises a receptacle for con 
taining a liquid at varying levels and movable 
means shaped and positioned to cooperate effec 
tively with said liquid at any of Said levels for 
exerting damping and restorational forces whose 
magnitude depends upon the level of Said liquid. 

7. A common wave transmitter system com 
prising a first Source of OScillation, a second 
Source of Oscillation, phase sensitive means for 
producing a current responsive to a departure of 
the phase relation of the Oscillations of said two 
sources from a predetermined phase angle, mov. 
able means for adjusting the frequency of said 
second source, said movable means being me 
chanically unbiased so as to be stable in any po 
sition, means for actuating said movable means. 
in response to said current from said phase sensi 
tive means, and non-aperiodic damping means, 
for exerting a resetting force upon said movable 
means responsive to movement thereof. 

ERICH SCHULZE-HERRINGEN. 
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