
Aug. 12, 1947. H. E. HALLEBORG ET AL 2,425,616. 
FACSIMILE SYNCHRONIZING SYSTEM 

Filed June 19, 1943 3. Sheets-Sheet l 

T i. 1. 
a GewaaaZoe 
55752 °22' (72 A. 

agawaeaZoe swyca/ve aggvase R 2A. Wea 

i55 
S773//ZaA2AH 
MSol/ecA D 

M Ga/v. 101 awaZvida 
Aoa S74). 
M2O70A2 

73 

A. wereira 
a 5 Tze 72. 

Yas 
r s 

oscillaroe 
Azodu/ a7 oa 

and 
Meadwo 

7aaws/7/77 ate 
f 

INVENTORS 

isei-e Ae. Ciara's 

2,632-ve, 
A 77 oa wer. 

26.5% A. Agalogy 
y B 

  

    

    

    

  

  

  

  

  

  



Aug. 12, 1947. H. E. HALLBORG ET AL 2,425,616 
FACSIMILE SYNCHRONIZING SYSTEM 

Filed June 19, 1943 3 Sheets-Sheet 2 

$ in 
Sri N 

N s ill 

ITTTTTTTTTE 

s S 

S 
SS N S. 

S. SR RS 
S is Imtime 

N AL M S 
F 4 al S & 

Q S. S 
SS S 6 SS S S. S 
SS . RN S & RS l: 
YS N S. S SS 

Q re 

's 
'S 

N-S S 
S S 

R 
l 
S 

S 
Q 

s 
S 
s 
l 

& i 
A. AfEiora eV21 1. BY 24, 2.É:9 

ATTOAeway 

  

  

  

  

  



Aug. 12, 1947. 

727 

7.59 
S774.M/Aaa-A AAeael/AA/Cy 
50/AeCA /ox 
Meaaaa Al AycA. 

727 

= E. 

fees 

H. E. HALLBORG ETA 2,425,616 
FACSIMILE SYNCHRONIZING SYSTEM 

Filed June 19, 

i. S. 

7-27 

1943 3. Sheets-Sheet 3 

Pr" 767 
Billy 

S- 790 O 

i III ITTI 

723 A. IIIs 
Y 26 76 272 

IILITIEEE 7/8 ar 

a/ 

IIIliyilirtilitic 
777 

Vaataasa Saa Aa 
I A77 de 

- - 

74 - 
N-d 

aA/ASA - MOA 746A 
-aat 7 acroe Coa/7A2 oz 

MMMA 

s 7.59 

Aerro A225.ro s Ole Azazi 4%ry 
A 77OAe/MAy1 

  

  

  

  



Patented Aug. 12, 1947 2,425,616 

UNITED STATES PATENT OFFICE 
2,425,66 

FACSMLE SYNCHRONZNG SYSTEM 

Henry E. Hallborg, Upper Montclair, N. J., and 
(Gilbert R. Clark, Richmond, N. Y., assignors to 
Radio Corporation of America, a corporation 
of Delaware 

Application June 19, 1943, Serial No. 491,537 
Claims. 

The present invention relates to communica 
tion Systems, and more particularly to Systems 
for sending and receiving facsimile signals in 
secrecy. More specifically, the present invention 
relates to a secret communication system wherein 
Variable speed mechanisms are provided at the 
transmitting and receiving stations, which mech 
anisms are caused to have substantially identical 
Speed variations. 
Older privacy systems have one or more of 

the following limitations; they require inherent 
change in equipment, require a wide frequency 
band for transimission, intermittent transmission 
is necessary, power is wasted in spurious signals, 
critical adjustments are required, the quality of 
the received subject made is below normal stand 
ards. Moreover, these older Systems are not suit 
able because of multi-path effects where trans 
mission over a long radio circuit is necessary. 
The secrecy system disclosed herein may be 

added to existing equipment substantially Without 
change in the scanning and recording circuits 
or in the method of transmission normally em 
ployed. Secrecy systems in accordance with the 
invention are relatively simple in operation and 
give a high degree of privacy at a comparatively 
low cost for equipment and operation. A System 
embodying this invention may be operated nor 
mally after performing a simple Switching opera 
tion at each circuit terminal. No power is wasted 
unnecessarily in Spurious signals. 

In brief, the operating speed of both an image 
or facsimile signal generator and an image or 
facsimile signal recorder are varied in accord 
ance With a prearranged plan or code. This may 
be done conveniently by a switch or cam at both 
the transmitting and receiving stations for vary. 
ing the rotational speed of the mechanical power 
Source at arbitrarily selected time intervals 
whereby unauthorized persons not knowing and 
having the means for changing the speed of op 
eration of their receiver in accordance with the 
transmitter Speed changes cannot Synchronize 
their receiver to reproduce anything which is in 
telligible. 
The principal object of the present invention 

is to provide novel methods of and apparatus for 
preventing the intelligible reception of facsimile 
signals by anyone except authorized persons. 
Another object of the present invention is to 

provide a facsimile recorder having means for 
varying the degree of departure from normal 
synchronous operation in a predetermined man 
e. 
A further object of the present invention is 
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to provide a novel arrangement for obtaining 
changes in the Speed of a facsimile machine in 
accordance With a predetermined code. 
Other and more specific objects of the inven 

tion will become apparent and suggest themselves 
to those skilled in the art to which the invention 
is directed upon reading the following specifica 
tion and claims in connection with the drawings 
in Which: 

Fig. 1 is a Schematic block diagram of a fac 
Simile transmitting station embodying the inven 
tion; 

Fig. 2 is a diagrammatic showing of a receiving 
Station in accordance with the invention; 

FigS. 3 and 4 are side elevational views of de 
tails of Fig. 2; 

Fig. 5 is a diagrammatic showing of a facsimile 
station embodying the invention in a modified 
form; and 

Fig. 6 is a fragmentary view in side elevation of 
a detail of Fig. 5. 

Referring to Fig. 1, there is shown a transmit 
ting station having a facsimile scanner indicated 
generally by reference character 0, and com 
prising a copy holding drum and a facsimile 
Signal generating device, such as a scanning head 
2. The Scanning head 2 is advanced axially of 
the drum by a lead screw 4 driven from the 
drum shaft 6 by a gear and pinion combination 
i8. It will be understood that the scanner a 
may be of any known type employing either the 
rotating copy holding drum , shown by way of 
example, or a continuous sheet or web in which 
the signal generating device 2 reciprocates line 
by line over the web. The copy holding drum 
A has a message sheet 9 secured thereon in any 
Suitable manner, for example, by a clamping 
device indicated conventionally at 2. Facsimile 
Signals representing a message or picture inscribed 
or otherwise provided on the message sheet 9 
will be generated when the copy holding drum 
is rotated With respect to the scanning head 2. 
The drum and the lead screw are driven 
from a motor 23 through a change speed device 
such as a gear box 24, and, if desired, through a 
Combination 26, shown conventionally, or a Worm 
and Worm wheel combination as shown by Fig. 5 
of the drawings. The gear box 24 provides a 
convenient means for changing (usually reduc 
ing) the speed of the motor 23 to the desired op 
erating speed of the Scanning drum . . . The mo 
tor 23 as will hereinafter appear is preferably an 
alternating current Synchronous motor. 
A Conventional radio transmitter 28, compris 

ing the conventional oscillator and modulator, 
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radiates signals from an antenna, 23 which Sig 
nals contain the intelligence derived from Scan 
ning the message sheet 9. It will be under 
stood, however, that any communication channel 
such as a wire line, for example, may be Sub 
Stituted for the radio link 29. 
The novel means of this invention for insuring 

secrecy and now to be described are independent 
of the conventional facsimile station equipment 
just described. A standard frequency source 3, 
which serves as a reference frequency for the 
transmitter, is of any suitable type and produces 
a substantially constant tone frequency of the 
order of 600 cycles per second, for example. It 
will be understood, however, that any desired tone 

10 

5 frequency may be employed, although the fre 
quency of 600 cycles is herein selected and as 
Sumed as the 'standard' since it is a multiple of 
the usual power supply frequency of 60 cycles for 
which readily available equipment is manufac 
tured. The output of the standard frequency 
source 3 is applied to two frequency dividers and 
frequency generators 33 and 34, which serve in 
the illustrative example of Fig. 1 not only to pro 
duce a Sub-multiple of the output frequency of 
the standard Source 3 but to change the fre 
quency of the sub-multiple in a predetermined 
manner. For example, the device 33 may produce 
a frequency of 60 cycles plus another frequency f. 
The device 34 may produce a frequency of 60 
cycles minus the same frequency f. This fre 
quency f is selected to be within the range of 
stable operating frequencies of the motor 23 and 
may, for example, be 1 per cent of the selected 
submultiple of the frequency of the source 3f. 
Practically any speed change may be utilized 
up to the limit of synchronous response by the 
motor. The output of the generator and dividers 
33 and 34 Will then be 6 and 59 cycles respec 
tively. The generator and divider devices 33 and 
34 are connected to switching devices 37 and 38 
respectively which are controlled by a device 
which may be a code generator 39 and preferably 
is of the nonrepeating type; that is to say, the 
group of Code pulses produced by the code gen 
erator 39 are not repeated in normal operation 
during a transmission or a series of transmissions 
from the radio transmitter 28. The code genera 
tor 39 preferably provides cut-off bias for the 
switching devices 37 and 38, and its operation is 
timed from the standard frequency source 3A 
through a frequency generator and divider & C 
Over a connection 42. It Will be understood that 
the code generator 39 may be connected directly 
to the standard source 3 f, if desired, rather than 
to the frequency generator and divider & G as 
shown. The code generator. 39 may be a counter 
controlled or a cam controlled electronic device, 
or it may comprise a rotary cam and switch such 
as is shown by way of example in Fig. 3 of the 
drawings. The switching devices 3 and 38 may 
be repeaters or amplifiers biased to cut-off over 
connections 44 and 46 from the code generator 39 
or electromagnetic relays held in an inoperative 
condition at times by the code generator. The 
latter cuts off switching device 37 when switching 
device 38 is operative and vice versa. The out 
put terminals. of the SWitching devices 3 and 38 
are connected by way. of conductors 4 to a pair 
of terminal studs 49 on a double throw switch 5f. 
The SWitch arnas of this SWitch are connected by 
way of an amplifier. 52 to the scanner drive motor 
23. 

-If desired, the switch 5 may be provided with 
additional switch arms and studs in any well 
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4 
known manner to cut out the code controlled fre 
quency changing equipment, shown at the top of 
Fig. 1. When the switch arms of the switch 5 
are in their left hand position in contact with 
Studs 54 to connect the motor and amplifier 52 
directly to the rated motor frequency source, 
namely, standard source 3 and divider 40, 
ordinary operation is obtained so that intelligible 
copy may be received by ordinary receivers With 
in the transmitting range of transmitter 28. It 
will be understood by those skilled in the art that 
the source 3 may be a commercial power source 
where the transmitter and receivers can be con 
nected to the same commercial power network to 
insure synchronism. Also, dividers 33, 34, and 40 
may be a single unit if desired. 
A description of the operation of the equipment 

shown by Fig. 1 in conjunction with a similarly 
equipped receiving station Will be described in 
detail following a, description of Fig. 2 which 
shows, by way of example, a receiving station 
equipped With apparatus necessary for the in 
telligible reception of signals transmitted by a 
transmitter embodying the invention, such, for 
example, as that shown by Fig. 1 of the drawings. 

Referring to Fig. 2, reference character 56 in 
dicates a recording scanner which is or may be 
similar to the transmitting scanner 9 of Fig. 1, 
the principal difference being that a copying head 
57 is substituted for the scanning head 2 of Fig. 
1. Radio signals are intercepted by an antenna, 
59 connected to a radio receiver 6. A signal 
amplifier and detector combination 62 serves to 
amplify picture signals which are supplied to the 
copying head 57 in known manner. A syn 
chronous motor 64, which may be similar to the 
motor 23 of Fig. 1 drives the recorder 56 through 
a gear and pinion combination 66, shown con 
ventionally, and the gear box 6'. If desired, a 
Worm and Worm. Wheel combination, as shown on 
Fig. 5 of the drawings, may be substituted for the 
gear and pinion 66. 
A standard frequency source 38 suspies a sub 

stantially constant frequency alternating current 
voltage to a frequency divider , the output of 
which is a sub-multiple of the frequency pro 
duced or generated by the standard frequency 
Source 69. The frequency of the standard source 
may conveniently be 600 cycles per second with 
the frequency divider having a ratio of 10 to 1 so 
that the output of the latter to an amplifier 72 
is 60 cycles, a frequency which is suitable for op 
erating a synchronous motor it. This motor may 
be of the Small Synchronous clock drive type 
which is readily-obtainable commercially. Ione 
Wheel rotors 6 and 7 of a pair of induction gen 
erators are carried by a shaft 8 which is driven 
from the motor 74 through a speed reducing gear 
box 19. The speed at which the shaft 8 is to be 
driven depends upon the frequency of the output 
of the induction generators 76 and 77 assuming 
a given number of teeth on their rotors. The out 
put frequency of these generators preferably is 
such that their output may be amplified in an 
amplifier 8 and applied to the terminals of the 
synchronous motor 64. For example, if the motor 
14 is a 60 cycle two pole clock motor, the speed 
reducing gear should have gear ratio of 60 to 1 so 
that with 59 teeth on the rotor i0 and the 61 
teeth on the rotor 77, these two inductor genera 
tors will provide output voltages at 59 and 61 
cycles respectively which is 1 per cent above and 
1 per cent below the frequency of the output of 
the divider . . 
The stators of the inductor generators are 
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similar, and generator 76 is shown more in detail 
by Fig. 4 of the drawings. It is seen to Com 
prise a permanently magnetized yoke 83, and the 
two polar tips 84 are separated by a distance 
equal to several times the pitch of the teeth. On 
the rotor. A winding 86 surrounds a portion of 
the magnetic circuit, for example one of the pole 
tips, and one of its terminals is connected by way 
of a conductor 88 to a contact 89 of a cam oper 
ated Switch. 9 in the manner shown diagram 
natically on Fig. 2 of the dra Wings and more in 
detail by Fig. 3. The remaining terminal is con 
nected to a conductor 93 Which connectS With One 
stud 94 of a double pole double throw switch 96. 
The corresponding stud of the switch 96 is con 
nected to the tongue 97 of the switch. 9 by Way 
of a conductor 99. The winding 02 of the gen 
erator 77 is connected by a conductor 03 to con 
tact 04 of the Switch 9. The remaining termi 
na of the winding 02 is connected to the Con 
ductor 93. With the Switch 96 in its right hand 
position, as shown, the receiver Will operate in 
conjunction with a transmitter Such as the one 
shown in Fig. 1 to give a legible record. 
The cam 07 which operates the cam Switch 

9 f is provided with notches 08 cut in accordance 
with a predetermined Code to match the code of 
the similar device employed at the transmitter, 
for example, the device 39 of Fig. 1. 
In operation of the system so far described, the 

transmitting station, which may be provided with 
a code Wheel arrangement as shown in Figs. 2 
and 3 of the drawings or with a code generator 
39, as pointed out above, is placed in operation, 
with a message sheet 9 bearing subject matter 
for transmission secured on the drum of Scan 
ner O. The code generator 39 is arranged to 
operate in accordance with an irregularly occur 
ring code or, if a cam Switch type of code device 
is employed, the can is selected SO as to have 
irregularly occurring indentations or, conversely, 
irregularly occurring teeth. The latter arrange 
ment necessitates merely a reversal of the cam 
Switch Contacts. If a can SWitch and inductor. 
generators are employed, the selective code may 
be further complicated to prevent its solution by 
an unauthorized party by increasing the number 
of the tones generated by adding a cam code 
Wheel and calm operated Switch per pair of added 
frequencies. The code generator at the receiver, 
which may comprise the cam 07 and the can 
Operated Switch 9, operates to connect either 
the inductor generator 86 or the inductor gener 
ator 02 in circuit at the same time as the switch 
ing device 37 or the switching device 38 at the 
transmitter is in circuit. The speed of operation 
of the transmitter scanner 0 will then corre 
spond at any instant to the speed of operation of 
the recording scanner 56, and a legible copy of the 
transmitted Subject matter will be recorded. 
The apparatus at the transmitting station may 

be employed to transmit in a normal manner to 
any receiving station by placing the switch. 5 
in its left-hand position. Tikewise, the receiver 
of Fig. 2 may be employed to receive signals from 
any transmitter station by placing the Switch. 
96 in its left-hand position. 

Fig. 5 of the drawings discloses a modification 
in which the facsimile scanner 2 is driven by 
an induction motor 4. This apparatus may be 
used either at a transmitting or receiving station. 
The motor 4 drives the copy holding drum 6 
of the Scanner f2 through gearing 7 and a 
Worm and worn-wheel combination 8. The 
gearing 7 also drives a shaft 2 on which 
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6 
are mounted the rotors of inductor generators 
f22, 23, 24. The shaft ?2f also has secured 
thereto a cam disc 26 which operates a can 
controlled switch 27. The proper time phase 
of switching between the inductor generators 
23 and 24 is controlled by the switch 27. A 
Cam Operated Switch 29 is controlled by a code 
disc f3 having code teeth cut thereon. This code 
disc 3 is mounted on a shaft 28 and corre 
sponds in function to the cam 07 of Figs. 2 and 3 
of the drawings and is driven at reduced speed 
relative to disc 26 by gearing 30. 
The motor f4 obtains driving power from a 

suitable alternating current source which may 
be a standard li0-volt, 60-cycle service outlet 
connected at terminal points (33. The driving 
Speed of the motor 4 is varied in accordance 
With the code provided on the code disc 3 by 
means of a phase detector 36 and a voltage con 
trol unit 37. These pieces of apparatus are dis 
closed and claimed in a copending application 
of Hallborg et al., Serial No. 491,538, filed June 
19, 1943. So much of the description appearing 
in this copending application as is necessary to 
an understanding of the present invention will be 
repeated herein for the sake of completeness of 
the disclosure. Briefly, the device 36 beats the 
output of the generators 22 to 24 with the out 
put of the standard frequency source f39 to pro 
duce a phase shift in the beat wave. This phase 
shift produces a proportional change in resistance 
in the motor circuit resulting in a proportional 
change in motor Speed. 
The standard frequency source 39 provides a 

regulated frequency output which is fed to the 
phase detector 36 over a connection fA and 
inductor generators 22 to 24 are also connected 
to the phase detector 36 over a connection 42 
under control of a polar relay 44, the operating 
coils of which aire connected to the contacts 
of the cam operated Switch 29. A suitable source 
of operating potential 46 in series with the cam 
operated SWitch 27 provides for energization of 
the relay coils. A manually operable switch 47 
interposed in one leg of the connection 42 pro 
Wides for operating the System as a privacy sys 
tem, or in the normal manner in conjunction 
With any type of transmitting or receiving sta 
tion. The tongue 48 of the polar relay, when 
in its right-hand position (and with switch 4 
in the privacy position, as shown), connects the 
inductor generator 24 to the phase detector 36. 
This inductor generator 24 is provided with a 
number of teeth Such that it Would generate a 
frequency higher than the frequency of the fre 
quency standard 39 if the shaft 2 were per 
mitted to run at normal Speed. With the tongue 
48 of polar relay 44 in its left-hand position, 
and the manual switch 4 in the position shown, 
the inductor generator 23 is connected to the 
phase detector 36. The inductor generator 23 
is provided with a number of teeth such that it 
would generate a frequency lower than the nor 
mal operating frequency of the motor 4 if the 
shaft 2 were permitted to run at normal speed. 
The inductor generator 22 is provided with a 

number of teeth such that it will generate a fre 
quency equal to the normal operating frequency 
of the motor f4. When it is operating at normal 
speed. Therefore, with the Switch 47 in its 
right-hand position, the motor 4 will operate 
at a constant speed under control of the output 
of the standard frequency Source 39. 
In operation of the apparatus described, the 

switch 29 will operate to place either of the in 
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:ductor generators. 23, or 424 in cofanection with 
the phase detector 36 S0 as to supply. Voltage 
thereto. Assuming that the code disc f3 has 
moved the switch 29 into the position shown, 
the tongue -48 of the polar relay will, when 
switch 27 closes, connect the inductor generator 
f24 to the phase detector device 36. The mo 
mentary increase in frequency Will result, in in 
stantaneous decrease in the motor...speed to the 
point at which the inductor; generator 24 gen 
erates precisely standard frequency by reason. Of 
a decrease in the supply voltage applied to the 
motor 1.f4 through the voltage control unit (37. 
When the cam code disc causes the switch 29 
to move to its right-hand position, the tongue 
48; of the polar relay will connect the inductor 

generator 23 to the phase detector 36. An in 
stantaneous increase in the speed. Of the motor 

4 will be produced and maintained until the 
code.disc 131 again operates the switch 29. The 
tongue 52 of the relay 44. Short circuits a re 
sistor (53 which is in series with the motor 14 
and assists in obtaining the Very rapid increase 
in. Speed. 
The apparatus described in connection with 

Fig. 5 is operated in the manner already de 
scribed in connection with Figs. 1 and 2 of the 
drawings. For example, at the transmitter sta 
tion a message sheet bearing a copy for trans 
mission will be placed on the drum (f6 and a 
code disc 3 Will be selected and mounted on 
the driving shaft'? 28 for the code disc. 
At the receiver station a 'suitable type of mes 

sage blank will be placed on the drum - 6 and 
a code disc f3 identical with that at the trans 
mitter will be used. Phasing or framing of the 
copy may be accomplished in accordance with 
well known methods. 

Solely by way of 'example, a typical System op 
erated in accordance with the invention-employed 
'a motor f4. With a normal speed of 1760 R.F.M. 
A gear ratio of 

30, 
Vf to 1) 

was provided in the reducing gear, 'Where in Was 
the number of teeth in the reference frequency 
tone wheel .22, f1 was the standard reference 
frequency, and n-1 and n--1 the number of 
teeth for producing drum speeds above and below 
normal by means of inductor generators. 23 and 
f24. The driving ratio of the WOrn, and Worm 
wheel combination : 8 was 1 to 30. The driving 
gear ratio.for the wormshaft was:45 to 44. The 
gear ratio between the motor 4 and the-shaft 
2 in the specific example now being: described 
has already been given. 
Having now described. Our invention, What we 

claim as new and desire to have protected by 
Letters Patent is: - 

1. In an electrical communication System com 
prising a movable intelligence transferring men 
ber and power drive, means for said movable 
member, means, cooperating with said, member 
to generate intelligence: signals, a frequency, con 
trolled electrical power supply for said power 
drive means; means to vary the frequency of said 
supply to produce a change in-speed of said, power 
drive means, and code controlled means: for con 
trolling said frequency varying means.and-there 
by controlling the-speed of said intelligence-trans 
ferring member so that communication by, the 
intelligence signals at -a plurality of different 
speeds is obtained at predetermined times. 

2. A secrecy: System comprising-a; signal trans 
lating, device, power drive-means for, said-trans 

lating device, an alternating current power source 
having an output of a predetermined frequency, 
-a, -second alternating current power source hav 
ing, a frequency differing from the frequency of 
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Said first named source, and code operated means 
to connect said power drive means with either of 
Saidpower sources. 
3. A secrecy. System, comprising a signal trans 

lating device, power drive means for said trans 
lating device, a stable frequency alternating cur 
rent power source, an alternating current power 
Source having a frequency higher than the fre 
quency...of Said stable frequency source, an alter 
nating current power source having a frequency 
lower-than the frequency of said stable frequency 
power source, code. operated means to connect 
said power drive means with either of said second 
or third named power sources, and means asso 
ciated with said stable frequency alternating 
Current power...source for controlling said code 
Operated means. 

4. In an electrical communication System com 
prising a movable intelligence transferring mem 
ber and power drive means for said movable 
member, means cooperating with said member to 
generate intelligence signals, a frequency con 
trolled electrical power supply for said power 
drive means, means to produce a separate alter 
able frequency, means to compare said separate 
..frequency with the frequency of said supply, 
mean S. to produce a change in Speed of said 
power drive means in accordance with said com 
parison, and code controlled means for control 
ling said frequency varying means and thereby 
controlling-said intelligence transferring member 
So...that communication by the intelligence signals 
at a plurality of different speeds is, obtained at 
predetermined times. 

5. In a facsimile communication System com 
prising a scanner for generating intelligence sig 
.nals and power drive means for said scanner, an 
electrical energy supply for said power drive 
means, means for providing a supplemental power 

... Supply...having a characteristic different from a 
like characteristic of the power supply for said 
poWerdrive, means, means to compare said char 

... acteristics, means to produce a change in the 

50 

Speed of Said power drive means as a result of 
said comparison, and code controlled means for 
controlling said supplemental power supply so 
that secrecy, of communication by the intelli 
gence signals is maintained. 

55 

65 

.6. In an electrical conmunication system com 
prising...a movable intelligence transferring mem 
ber and power drive., means for said movable 
member, means cooperating with said member to 
generate intelligence signals, a frequency con 
trolled electrical power supply for said power 
drive means, a generator, driven from said power 
drive, means. to produce, a separate alterable fre 
squency, means to compare said separate fre 
quency with the frequency of said supply, means 
to produce a change. in speed of said power drive 
means in accordance with said comparison, and 
code: controlled, means for controlling said, fre 
squency varying means, and thereby controlling 
said intelligence transferring member so that 

... communication by...the .intelligence signals at a 

70 
plurality of different speeds...is obtained-at prede 
-termined times. - - 

7. Apparatus for . obtaining. privacy, oftcom 
munication comprising: a facsimile Scanner for 
generating intelligence signals, electrical means 

75 
for driving...said...scanner, a frequency regulated 
alternating current power supply for said scanner 
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drive means; means to vary the frequency of said 
alternating current power Supply to produce a 
change in speed of the scanner drive means, and 
a code operated Switch for controlling said fre 
quency varying means in accordance With a pre 
arranged code. 

HENRY E. HALL BORG. 
GILBERT. R. CLARK. 
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