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The present invention relates to phasing of 
synchronized moving bodies and in particular to 
framing of facsimile systems and the like. 
One object of the present invention is to pro 

vide a phasing or framing method and apparatus 
useful in motor driven systems such as those em 
ployed in facsimile transmission and reception. 
Another object is to provide a phasing system 

which operates in steps to equalize the phase be 
tween a control and a controlled system. 
A particular object is to provide , means for 

framing a synchronized facsimile receiver through 
the action of a transmitted signal. 

Still another object is to control the magni 
tude of the steps by which the phasing is accom 
plished, and in particular to equalize such steps 
under certain conditions of operation. 
These and other objects of the invention will 

be evident from the detailed description of the 
various figures of the drawing. | 
There are many systems involving a local con 

trolling station and a remote controlled station. 
In general a facsimile receiving system, for in 
stance, must reproduce signals bearing informa 
tion in a very precise relation to the transmitter. 
In order to describe the present invention, it is 
proposed to define this relation as being made up 
of a rate of operation called synchronization and 
a phase of operation called framing. The rate 
of operation for instance in a facsimile system 
employing a long sheet of transmitted and re 
ceived material will determine how received char 
acters are related when compared to the trans 
mitter character relations. The phase of opera 
tion will determine how the characters fall with 
respect to the sheet. While there are a number 
of ways in which the rates of operation of a fac 
simile transmitter and receiver may be equalized, 
one of the simplest is to operate motors driving 
the transmitter and receiver scanners from a 
common power source. In a system so synchro 
nized, however, the phase or framing of the re 
ceiver will depend upon the instant of turning it 
on and the time it takes for it to reach synchro 
nism. The present invention concerns a novel 
method and apparatus for phasing or framing a 
system as described above which is synchronized 
as to the rate of operation by any one of a num 
ber of means. - N 

Essentially, the invention comprises transmit 
ting facsimile or other signals to be recorded dur 

- ing a marking interval and transmitting a fram 
ing signal during a non-marking interval. At 
the receiver the marking signals are applied to, a 

separated out and are applied to a phasing mech 
anism. The phasing mechanism is rendered Op 
erable during the marking interval of the re 
ceiving recorder and is operated if framing sig 
nals are present during the operable or marking 
interval. The phasing mechanism in operation 
may introduce an impedance in series with the 
power supply of the receiving recorder motor al 
lowing it to slow down. In such a case - the 
amount by which the motor slows down depends 
on the duration of the framing signal in the 
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marking interval or the amount of slowing may 
be made up of equal increments by operating the 
motor circuit switch in such a manner that each 
time it is opened it stays open a predetermined 
length of time. The process described above 
repeats itself until framling signals are not pres 
ent during the marking interval, indicating that 
the receiver recorder is in frame With the trans 
mitter recorder. 

In the drawing: 
Fig. 1 shows a schematic diagram of portions of 

a facsimile transmitter embodying one form of 
the invention. 
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Flg. 2 shows a schematie diagram of portions of 
a facsimile receiver embodying one form of the 
invention. 
The transmitter as shown in Fig. 1 comprises 

marking signal generating means of conventional 
design which may consist in a source of sub-car- : 
rier - signal f coupled to a pick-up photo-electric 
cell 15 and a balance network --7 by means of the 
transformer 2-3-4. Photo-electric cell 5 is con 
tained in the pick-up scanner 6. The sub-car 
rier voltage modulated by the photo-electric cell 
is applied across, grid resistor 8 to an amplifier 
tube 9 having a grid 0, plate i , and cathode 
2. Cathode i 2 may receive bias from cathode 

resistor 3 by-passed by condenser 4, and plate 
f f may be loaded by resistor 5 and energized 
from any convenient source of plate voltage --B. 
The amplified modulated sub-carrier signal out 
put from tube appearing across plate load re 
sistor f5 is fed to a resistor 24 thru blocking con 
denser 2. The voltage across resistor 28 is placed 
on grid 20 of amplifier tube 2 which also has 
cathode i and plate . Cathode 3 receives 
bias from resistor 3 f by-passed by condenser 2 
and plate 3 feeds further anplifiers, carrier i 
modulators, etc. 4 comprising the transmitter 
feeding antenna A. In the case of a wire, line. 
34 may be any coupling system suitable to the 
particular type of line. \ 
This invention as far as the transmitter is con 

marking member and the framling signals are ºº cerned comprises means for introducing a phas 

  



2 
ing signal to the system during non-marking in 
tervals of transmission. This is accomplished in 
one form as shown in Fig. 1 by means of Switch 
26-2-22-23, control cam i 8-9 and a source 
of phasing signal 27. * Cam 8-9 is operated 
from a shaft f 7 geared to the transmitter scan 
ning mechanism 16 in such a way that it revolves 
once for each line or scanning cycles. During the 
marking interval the plunger 20 of Switch 
20-2-22-23 rides on the smaller radius Sec 
tion 9 of cam i 8-9 which closes contact 22 
thereby feeding modiulated sub-carrier signals 
from resistor 24 to resistor 26 and from there to 
the transmitter 34, causing marking signais to b? 
emitted. During the remainder of the scanning 
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cycle or non-marking interval the larger radius 
portion f 8 of cam 8-9 opens switch contact 
22 removing marking signals from the trans 
mitter, and closes contact. 23, placing phasing sig 
nals from source 2 on the transmitter. The fre 
quemcy of source 27 is made sufficiently different 
from the frequency of sub-carrier - i that the two 
signials änd the modulations of carrier i may be 
differentiated on a frequency baSiS in the receiver. 
Thus, the transmitted signal is made up of mark 
ing signals and framing signals, although there 
may also be short intervals of zero signal between 
each switch-over while switch 20-2-22-23 is 
in a neutrali position. This interval may be con 

s trolled by varying the slope of the cam surface 
between the smaller radius 9 and the larger 
radius i 8, and by varying the space between con 
tacts 22 and 23. 
The receiver as shown in Fig. 2 comprises a 

conventional facsimile receiver 35s attached to 
antenna A. After amplification i arid detection 
the received signals consist of marking signal 
modulations of the first sub-carrier, intervas 
of no signal and the phasing signal sub-carrier 
impulses. This composite signal is applied to a 
separator circuit comprising tuned trap circuits 
38-37 and 33-39. Trap 38-37 is tuned to the 
marking signal sub-carrier and the marking sig 
nals thereby established across it are applied to 
the receiver scanner 2. at points 40-4 where 
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it may be further amplified and rectified and . 
utilized to energize or operate a recording elec 
trode or other mechanism. Trap circuit 38-89 
is tuned to the phasing. signal sub-carrier fre 
quency and voltages appearing across it are ap 
plied to grid 4 of amplifier tube 433 also having 
a plate 46 and a cathode 45 connected to bias 
resistor 38 by-passed by condenser 43. The plate 
368 feeds relay coil 4 and is. energized from any 
suitable voltage source at --B. Thus, phasing 
signals operate the relay associated with coil 439 
cormprising a core 30, armature Si, return spring 
52, contact 55 and stop 54. Recorder 42 is run 
by motor 60 from shaft 6. A counter-shaft 59 
is provided which revolves cam 57-58 once for 
each scanning cycle as was the case of cam 18 
i 9. Cam 57-58 moves contact 55 into and out 
of operating position thru roller 86. When roller 
šê is, on the smaller radius 58 as shown, contact 
3? cannot be closed by pinasing signals, burt when 
roller 53 is on the larger radius 57, contact Sö 
may be closed by phasing signals. Thus, if phas 
ing signals are received i during the marking 
stroke of the receiver, that is while roller SS is 
on larger radius 57, contact SS will close with 
8rm 3 and a circuit will be completed from vivire 
83 to wire 64 thru relay coil 65. Wires 83 ani 
64 are connected to a source of electrical energy 
suitable for energizing coil 65 to open contact B 
of relay 65-66-67-68. Armature ST is nor 
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mally held open to close contact B by spring 
75. Contact 68 is placed across an impedance 
comprising condenser i shunted by resistor 72 
in series with the scanner motor 80 and its 
power supply leads 73-74. Côndenser T i and 
resistor 72 are so chosen that when contact 68 
is opened as i described above, motor 80 slows 
down. The rate at which it slows down may be 
controlled over a range by the choice of condenser 
" and resistor 72. Thus, if phasing signals are 
received at the receiver during the marking in 
terval, the driving motor 60 is slowed down 
Motor 36 may be a synchronous motor operated 
from the Same alternating current power SOUrce, 
as the º transmitter or other synchronizing Sys 
tems may be used to maintain rate synchronism 
as defined above. It will be seen that when in 
frame no mark will be produced on the back 
stroke, since the framing signal is not passed by 
trap circuit 88-37. 
As described, the receiver motor 60 is slowed 

down during each cycle of scanning by an amount 
Which depends upon the amount by which the re 
ceiver scanner is out of phase with the trans 
mitter scanner. When the two are in phase, 
there will be no further action of the phasing 
system as long as synchronism is maintainedi un- . 
interrupted. 
Cams 3 and '57 have been shown cut for equal 

recording and non-recording intervals for each 
with small, no signal intervas provided for be 
tween marking and framing signals. In many 
cases it is desirable for efficiency of operation 
to mark for more than half the time and to 
transmit framing signals during only a small 
tirne interva, say for 15 percent of each Scan 
ning cycle. This may easily be accomplished by 
Imaking the larger diameter of cama ( 83 54 degrees 
to transmit framling signals for 5 percent of each 
cam revolution and the smaller diameter porton 
33 of the cam at the receiver likewise 54 degrees 
so that the phasing system is operable for 306 · 
degrees, or the marking portion of each scanning 
cycle. ! 3 | | | | Y | } 
A variation of the mode of operation described 

may be accomplished by delayung the closing of 
contact 38 once it is opened by means of a slow 
return plunger fið operating in a dashpot 3. If 
impediance -2 is made to have only a small 
effect on the speed of motor SG and the slow 
returm mechanish of contact 63 is made to have 
Si long periodi compared to half a line scanning 
cycle, the phasing Will be accomplished by equal 
increments rao matter how much or little the 
phasing is out, Until perfect phasing is accom 
gplished, or phasing increments may depend upon 
the amount by which phasing signals overlap the . 
marking intervals when phasing is out by a large 
amont, and these increments may decrease as 
phasing is corrected to a limiting increment de 
termined by the time of operation of the dash 
pot or a similar time delay device. If idle periods 
betV7een the phasing and marking signals are 
provided, as described above, the phase relation 
Fºyill be corrected to be nearly perfect, but may 
be at by the amount of these ide periods. - The 
idle periods rnay correspond to si argir in the 
received raterial, so that a gulli:fizer but less ac 
curate phasing may be accompejished only at the 
eXperse of Mimarginì space. With increased mark 
ing time, the equal increments of phase correc 
tion become increasingly important. 
One outstanding advantage of this present 

framing system is that once the system is framed, 
interference cannot affect the framing during a 
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cycle, only º interference i having strong com- º 
ponents of the frequency of trap 38-39 can affect 
the framing. On the other hand, interference 
of a type which may excite trap 38-39 which 
occurs while the scanner is out of frame cannot 
retard framing and may even i speed it up. 
Other methods than frequency selection, as 

for instance, amplitude selection, may be used to separate marking and framing signals. Again 
framing signals may be transmitted for all Or 
only a part of non-marking intervals. Short 
impulses of framing signals may be utilized in 
which case equal - increments of framing may be 
utilized to i full advantage by proper choice of 
.time of operation of dash pot 69-70. 
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In Figs. 1 and 2 the letter G represents ground . 
points or common points - as is conventional in 
electrical circuit representations. 
While one embodiment, with a few modifica 

tions, has been shown and described, the in- - 
vention embraces these and other modifications 
as will be evident to those skilled in the art, 
as set forth in the appended claims. 
What is claimed is: 
1. In a facsimile system, the combination of, 

a facsimile receiver, a facsimile recorder, a syn 
". chronized motor for operating snid recorder, in 
dependent means responsive to signals compris 
ing two distinct groups of frequencies, means for 
dividing receiving periods into recording and 
non-recording intervals, means for slowing said 
motor in accordance with-, one of said groups of 
frequencies when received during said recording 
intervals and means for equalizing, the slowing 
of said motor regardless of the duration of re 
ception of said last groups of frequencies during 
Said recording intervals. M 

2. In a facsimile receiving system, the com 
bination of, a recorder, a synchronized motor 
for driving said recorder, means for dividing re 
ceiving periods into recording and non-recording 
intervals, means for º receiving marking and 
phasing signals comprising two distinct groups of 
frequencies, means for separating said two groups 
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3 
of frequencies, means for detecting the presence - 
of phasing signals during said recording inter 
vals, and means for changing the phase of said 
motor in response to said presence. 

3. In a facsimile receiving system, the com 
bination of, a recorder, a synchronized motor for 
driving said recorder, means for º dividing re 
ceiving periods into recording and non-recording 
intervals, means for receiving marking and phas 
ing signals comprising two distinct groups of fire 
quencies, ?means for separating said two groups 
of frequencies, means for detecting the presence 
of phasing signals during said recording inter 
vals, and means for shifting the phase. of said, 
motor by an amount proportional to the duration - 
of said phasing signals present during said 
recording interval. 

4. In a facsimile receiving system, the com 
bination of, a recorder, synchronized driving 
means for said recorder, means for dividing re 
ceiving periods into recording, non-recording 
and margin intervals, means for receiving fre 
quency distinctive marking and phasing signals, 
and means for phasing said driving means in 
response to phasing signals received during said 
recording intervals whereby saidi marking signals 
are recorded during said recording intervals plus 
said margin intervals. 

5. In a facsimile receiving system, the com 
bination of, a recorder, a synchronized motor 
for driving said recorder, means for dividing re 
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ceiving periods into recording and non-recording 
intervals, means for receiving marking and 
phasing signals comprising two distinct groups 
of frequencies, means for separating said two 
groups of frequencies, means for detecting the 
presence of phasing signals during said record 
ing intervals, means for changing the phase of 
said motor in response to said presence, and 
means for controlling the amount of phase 
change to be produced relative to the duration 
of said phasing signals during said recording 
intervals... V 

JOHN W. L. HOGAN. 
HORACE G. MILLER, 


