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This invention is concerned with-a facsimile
synchronizing system of the type ‘wherein the
symbols are individually subdivided -into image
points or dots which are transmitted in.the form
of fixed impulse series for continuous scanning
and printing at the receiver.

In econtrast to the usualstart-stop methods,
synchronization is accomplished in such -a sys-
tem by employing the incoming. telegraphic sig-
nals, which correspond .to the.symbols trans-
mitted, independently of the visual reproduetion
thereof, for confrolling the phase-regulating
means through the medium of contacts which
are actuated by operating means. on the shaft
of the receiver motor and which scan-the mar-
gins of the recording tape or the like. -The
arrangement thus provides for the scanning of
the image field on which the recording is to take
place and for extending. the scanning  to. the
marginal zones thereof.
image field consists of five superimposed rows. of
image dots, it-will be limited at the top and at
the bottem by marginal zones which-are trav-
ersed -during the scanning in horizontal - direc-
tion. There will be no recording of image dots
upon these marginal zones.in the presence .of
synchroneus and eo-phasal. operation of :the
scanning . means with- the -transmission of the
telegraphic signals. If the. scanning in the re-
ceiver drops out of step with the transmission
by being either too fast er too. slow, the record-
ing of the image dots: will-either. lag-behind or
will lea¢ the transmission, and. the symbols will
be:shifted upon the recording tape upwardly or
downwardly. . The entire symbol line will there-
fore have g rising or falling tendency.

Tweo: solutions have been heretofore proposed
in erder to overcome this drawback, Accordmg
to one solution, approxunat,e synchromsm is se-
cured. by means of a regulator, €. g., a centrifu-
gal governor,; coacting with the. d‘rive motor, and
legible symbol images are obtained by repro-
‘ductmn in two superposed symbol lines. Accord-
ing to the other solution; the marginal zones are
geanned in order to ascertain whether:image sig-
nial impulses have been received thereon.. If such
is the.case, the: drive. is. either accelerated or
retarded until no impulses:appear upon.the mar-

ginal ‘zones, thereby. securing . the ‘synehronism.

'There are several ways: .of carrying: out the
latter. method, -all-of‘whick have- various dis-
advantages. One of-these: ‘ways provides. two
scanning members for the:upper and lower image
margins; respectively, while. maintaining. approx-
imately: synchronous: aperation: of -the meter by
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means of .a centrifugal governor. The scanning
for the upper image zone is effective to cause the
symbol line to descend, while the scanning for
the bottom zone is effective to bring about regu-

Jation in opposite direction, counteracting a drop-
ping tendency. and .causing the symbol line to

rise. This mode of operation is useful only when
the deviations are relatively slight. If the devi-

ations. are such that they carry a number  of

image dots upwardly or downwardly, a symbol
will overlap both marginal zones, so that the

action .of the two scanning means is constantly

cancelled out, thus preventing effective regula-
tion toward: synchronous operation. ,
Another course was therefore adopted which

in. such a.manner that it exhibited a constant
tendency. to deviate from synchronism in one or

the other direction;. for example, the governor

of the drive motor was adjusted to cause accel-
erated running of the motor. The correcting de-
vice which is controlled by the scanning of the

margin is in such case so adjusted that it causes
correction always in the contrary direction. The

disadvantage of this arrangement is that it re-

‘quires.constantly operative correction. ‘The sym-

bols.therefore deviate.again from the horizontal,
because the regulation ceases in the presence of
prolonged space signals in which no impulses are

received either in the symbol field or upon the

marginal zones. The printed symbol lines are
in such a. system consequently very uneven.

It should: be considered in this connection that
start-stop operation has been previously pro-
posed for the purpose of limiting each individual
symbol..  However, such procedure cancels the
advantage .of  continuous recording.

An-object of the invention is to further develep

.the first described system: for -the synchroniza-~

tion, by scanning the margmal zones which are
contiguous to the .symbol areds independently of

the - visual reproductxon of .the symbols, and. to

prowde means. for- eausing an accelerating or a

retarding - eorreetion of the drive at such: times

when image dots are scanned at the marginal
zones.. The previously mentioned drawbacks -are
avaided: by the provision of a: correction eircuit
means- comprising - relay or -like means, wh1ch
maintain  a correcting. tendency once. it has
started to: exert. itself (acceleratmn or retarda-
tion) ‘until no image dots appear upon the mar-

ginal zenes for. a predetermmed period. of ‘time,

‘The foregomg object may be realized, for ex~.
a.mple,lby the. pmv1sion of twe correction relays,

‘one for each- margmal zone;. whlch operate: in
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opposite corrective directions and which are con-
nected in a circuit in such a manner that, when
one becomes energized due to being first affected
by an impulse, it blocks the other.

Another object is to provide means which ex-
ert a preference for one over the other correc-
tion means. -One embodiment contemplates for
this purpose to arrange only one of the correc-
tion relays so that it may be blocked, the other
relay being arranged for preferred operation
from the outset. In another embodiment, there
are means provided for prolonging the opera-
tively effective actuation of the correction relay
by delaying its deenergization. The constant
preference of one of the. correction relays over
the other is particularly effective in the presence

>
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preferably in such a manner that it scans the:
entire marginal zone which embraces the upper
and the lower symbol margin. The slow-to-en-
ergize periods are in this case so adjusted that

the relay involved in the scanning of the image

zone responds only to prolonged strokes.

In. accordance with a particular embodiment
of the invention, the correction relay and asso-
ciated scanning means coact in such a manner
that they determine within the image zone the
position of the impulse-free scanning gap of a

"~ line entirely filled with image dots (I-stroke),

i3

of relatively slight deviations from synchronism °

in one or the other direction. Means are pref-
erably provided for causing a blocking action
only when the deviation of the symbols in a sym-
bol line exceeds a predetermined amount.

In accordance with a further object of the in-
vention, both correction relays are similarly con-
structed so that each can effect blocking of the
other, -and special delay means are provided to
effect preference of one of the correction relays
over the other. This is accomplished, e. g., by
making the correction relay slow to energize.
The delay in energizing may be effected, e. g., by
suitable resistance-capacitance combinations in
the circuit of the correction relays and effecting
the correction as such, preferably by the use of
an auxiliary relay arrangement.  If the delay
in energizing is relatively short, it will be effective
to eliminate interference impulses; if it is ad-
justed for prolonged duration, which corresponds
to the transmission time of a. plurality of image
dots, the correction relay will not respond either
to interference impulses or to individual image
dots, but only to dashes. There is therefore a
very great probability that the correct delay
means will respond first. 'The proper correcting
relay isin this case the one which effects correc~
tion in a direction opposite to the direction in
which the symbol type has deviated. In this
case, assuming horizontal symbol field scanning,
horizontal strokes (as they occur, €. g., in the
letter B) will be scanned, and in the usual vertical
scanning vertical strokes will be scanned as they

occur, for example, in-the letter I. It is pref- -

erable in the latter case that the zones which are
scanned extend for a certain distance into the
symbol field so that more than one image dot,
i. e;, a-whole stroke, may be dealt with.

The prolonged energizing response which re-
acts only to dashes, i, e., to strokes, is of no value
once the correction relay has become effective.
It would indeed be desirable; from this moment
on, to include all individual image dots for use
in the‘correction procedure

It is accordingly another object of the inven-
tion to provide an embodlment in which,-after

operative response of one correction relay and

blocking of the other, the delay in energization

is automatically reduced to a value so as to re- 4
This object may

act to individual image dots."
be: realized by switching off condensers provided
for effecting the delay at the time of operamve
actuation of the correcting relay.

Still another object is to carry out the correc-

tion by’ the provision of & single relay which is
acted on by the marginal scanning and deter-
mining the direction of correction by an auxil-
iary velay. The first noted relay which is in-
volved in the scanning ofthe margin operates

30

which in correctly governed operation must fall
within the marginal zone, and that they cause
a falling correction if the symbol position has
shifted upwardly and a rising correction if it has
shifted downwardly. Such I-strokes occur in
most of the letters of the alphabet so that this
regulation becomes effective relatively fre-
quently.

Still another object of the invention is to pro-
vide an embodiment' comprising two scanning
contacts and associated circuit means, one for
the upper and one for the lower half of: the
symbol or image field, each of which separately
establishes the sum of the voltages of the re-
ceived impulses, and -a polarized relay connected
to said circuit, which is operatively responsive to
the voltage differential for determining the di-.
rection in which the correction should take place.

The embodiment noted in the preceding para-
graph may be modified by providing three scan-
ning contacts coacting with corresponding relays
having slow-to-energize periods which are so ad-
Jjusted that the first one, which is involved in the
scanning of a full line including the marginal
zZone, responds only to I-strokes, thereby prepar-
ing the other relays which cause, upon actuation
responsive to impulses, a correction, one in one
direction and the other in the:opposite direction.
Such other relay means are involved in the scan-
ning of zones which supplement each other sym-
mefrically to form at least one full line. - Only
one of these means which coacts with a zone
that is fully occupied by image dots will become
operatively effective. -

It may happen in such, as well as in the pre-

. viously mentioned cases; that the two oppositely

(0

JImage zone. -

acting relay-controlled correcting means be-
come simultaneously prepared for operation.  In
the last mentioned embodiment, this will be the
case if the gap appears exactly centrally of the
Means are therefore provided, in
accordance with the invention, which in such a

-'case will always give preference for. corrective

operation in one direction. This may be done,
e. g, by initially adjusting the energizing re-
sponse or energizing sensitiveness of the relays
employed in the corresponding circuit.

. In accordance with another object of the 1n-

~vention, means are provided for causing correc~

tive operation based upon the symbol field scan-
ning only in the presence of considerable devia-
tions of the symbols from -their proper posmons
.~ This object may be realized by causing opera-
tive actuation of the correction means upon be-
ginning the transmission and rendering the cor-
rective operation, based upon the. symbol.field

scanning, inoperative after. transmission of a

predetermined number of symbols, e. g., after
transmission -of fifteen symbols.. The thought

‘behind this measure is the assumption that suf-

ficient synchronization is at such time obtained,
so that only slight deviations might occur which
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can be: corrected. exclusively, by the marginal
scanning.

The. .object. may: also; be, reahzed by the: pro-
vision-of. & fifth -scanning, zone- which is; posi-
tioned exactly midway. of the-two. margmal ZONes.
A contact-may. be. controlied by the scanning of
this. area. which. normally- shunts. the. cireuit, for
the symbol field. scanning and, which. is. opened
at times. when.image. dots: are received incident
to..the scanning -of. ‘the. center of . the margmal
ZOnes..

A, further. object. is, realized -in_an. embodiment
in.which. the invention is combined with known
synchronizing means. in such.a manner that the
invention becomes effective and operatively su-
persedes the known means only in. the presence
of considerable, deviations. of the, symbols. from
their proper . positions; relatively small devia-
tions -covering,. for example, only one-half of a
marginal zone,. being regulated by the known
means.. The switching-over from one. to the
other correction means may be effected, e. g.,
by- arranging. two. marginal overlapping scanning
areas and scanhing eontacts with associated cor-
rection. relay means. to, cause swifching over to
rapid regulation responsive to actuation thereol
within the, overlapping interval.

The invention also contemplates the provision
of regulating means which become automatically
effective in-different ranges of .symhol deviations
from the required positions, and especially to
modify the phase in the presence of considerable
deviations while varying the speed of rotation
of the drive in the presence of slight deviations.
The respective speeds of regulation are prefer-
ably differently adjusted; i. e., the phase regula-
tion is provided for . rapid operation, while the
rotary speed regulation is accomplished more
sluggishly. The two different regulating ranges
are determined by two different zones within the
marginal areas which surround.the symbol fields
and ‘which  are ‘also included in the scanning.
The impulses which fall into the marginal areas
operate two different relay means- for the regu~
lation of the speed of rotation and for the phase
regulation, respectively, depending upon whether
they -fall within a’ zone in-which the deviation
from-the required value is great-or slight.

The ‘border area of the deviations from a de-
siredvalue may- be subdivided -into more than
two- zones so-that further synchronizing means
may be automatically introduced- which  differ
as to the speed of regulation and-effect separate
or combined regulation- of -phase’ and speed of
rotation; respectively.-

Cireuit ‘means are provided for the phase regu-
lation, which temporarily superimpose upon' the
drive -which is to be regulated an acceleration or
retardation: Cireuit means may-further be pro=
vided  which: change the frequency-of-the speed-
stabilizing. arrangement. to-a- higher or lower
speed :for. the purpose of-regulating- the -speed
of rotation. .'If only the.speed of.the:stabilizing
arrangement. were: varied, the-speed- of rotation
of the drive would gradually and automatieally
approach the:speed thereof. 'In order to accele-
rate -the regulation, variation ef the-fregquency
of the stabilizing device'is effected simultaneously
with effecting an acceleration or retardation, as

the case may be, of the drive to be. regulated,

until the adjusted ‘speed is reached.

The advantages_obtained by thls embodlmem;
are noted below:

Considerable displacement . of. the -individual
symbol image dots_at the héginning.of a.trans-
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mission might he caused elther by a wrong speed
of ratation or by an. mcorrect pha.se Just, which
of . the two may. e the real cause cannot beass
certamed in. an automatic synchxomzmg SyS-
tem., "It IolIows therefore that a variation of
the speed of, rotatlon mlght bring the danger of
changmg, by such correctlon, the correct speed
to a wrong speed. .

The mventmn therefore Jproposes, in the pres-
the considerable scannmg “dot d1sp1acement by
rapid acceleratlon or retardation of the device.
On the other hand in the case of slight displace-
ments ‘of. the image ‘dots, a slow and’ sluggish
regulation is apphed in which the resulting ac-
celeration or retardatmn of the speed Is not lim-
ited to the short correcting impulses, but is con=
tmued until new correcﬁmg impulses are sét up.
This slugglsh regulatron mcludes variation of
the, frequency of the speed-stamhzmg device.

The invention is not; limited in its application
to the transmxssmn of symihols in systems of the
class descnbed herein but may also he ~ em-
ployed in televismn systems i

The prmc1pa,1 difference between the procedure
in accordance with the mventlon, as cohipared
with the combined phase and speed regulation
in telev1s1on systems, resides in automatic regu-
lation, dependmg on theé degree of deviation as
contrasted with the manual regulation in known
systems.

The objects and features indicated above and
other obJects and features will' appear from the
description of certain embodlments whieh will
be rendered with reference to’ the accompanymo
drawings. = Inthese drawings,

Fig.1is a schematlc sectional view of the sym-
bol field;

Fig. 2 -shows in dlagrammatlc manner essen-
tial parts of a receiver devxce made in aceordance
with the invention;

Figs. 3-6, 8, 10-11 and 13-14 illustrate dgiagram-
matically various cireuit arrangements fér car-
rying-out. the correction; and

Figs, T, 8a, 9 and 12 indicate different manners
of subdividing the. symbol- field -inte scanning
zones. )

The. diﬁerent‘zon_es of a symbol ficld ‘are ap-
parent. from: Fig. 1. : The symbol image zone' |
extends.over the height of five image dots, Whue
the upper.margin: 2. and. the lower margin § ex-
tend each -over. the height of one Jmage dot.
The margins 2 and 3 are shown shaded to indi-
cate. them more. clearly.  Incident to the sean-
ning of.the. whole. Tegion, which normally takes
place: from. the bottom upwardly, the scanning

of the lower zone-3 follows.directly the scanning

of the upper zone.2.so.that both marginal zones
2.and 3. basically. constitute a single zoene of the
height of two ithage dots.

‘The:basi¢ thought of: synchronous regulation
contemplates regulation: at. such times when
image dots, appear upon.one of the two. marginal
zones. 2: or;;3; that: is; when: the types or symbols

are.shifted: upwardly, or downwardly:

PFig: 2. illustrates an: exa.mple of a seanning
device for the symbol-and' for the marginal zoneés.

Numeral 5 i1 Pig. 2 -indicates the printing
spmdle dnven by the motor 6. Agamst the helix
on this spmdle 5 is pressed the recording tape
or paper stnp 4 hy means of. a prmber bar
‘havxng the kmfe edge T which is actuated in step
Wlth the mcomlng 1mpulses deliversd to. the
prmter magnet 8. Image or. symbol dots are
‘thereby unpressed or prmted on the- tape 4,
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Numerals 8 and {0 indicate two continuously
rotating cam disks which effect the scanning of
the marginal zones 2 and 3 (see Fig. 1), the cam
on the disk 9 scanning the lower marginal zone
2 and the cam on the disk {0 immediately there-
after scanning the upper marginal zone 3. If
image dots appear upon the marginal zones, the
impulses are passed, .in accordance with the in-
vention, over the contacts N1 and N: which are
actuated by the cams, to a circuit arrangement
shown diagrammatically in Fig. 3 which reacts
relative to the two marginal zones in opposite
direction. The circuit operates as follows:

The contact Ni, which reacts with the upper
image or symbol margin, energizes the relay A
when a recording impulse occurs while it is in
closed position. The relay A, upon energizing,
closes its contact ¢ to energize a second relay
B which is slow to release, so that its operation
is effective even  after termination of the im-
pulse which caused its actuation. Contact b:
of relay B reduces the speed of the motor 6 by
switching the rotary governor |f, which has a
plurality of speed ranges, to a lower speed range
in a manner which is apparent from the draw-
ings. At the same time contact b3 of relay B
shunts relay C, thereby blocking the other leg
of the circuit which is controlled by the cam
contact N2 coacting with a lower margin 8. Con-
tact b2 of relay B is opened responsive to de-
energization. of relay B, which disconnects the
relay A in order to prevent back discharge of
the condenser Ci incident to the next successive
closure of contact Ni, for example, if no new
impulse is received over Ni. -The condensers Ci
and C: serve to delay restoration of the relays
A and C and therewith of the contacts ¢ and ¢
actuated thereby so that the correction persists
for some time beyond the first impulse. If the
recording should not be in phase at the end of
the delay. period of relay B, there will occur
ancther energizing impulse for relay A over the
contact Ni, thus renewing the delay period for
relay B while it is still in operated position. The
cycle continues until the recording . of the sym-
bols is in phase. No counterimpulse can be set
up for the duration of this operation, since the
relay. group C—D .controlled by the contact N2
is blocked by the contact bi. In other words,
the correcting -tendency which is once set up
is maintained throughout the entire regulating
operation. : .

The gbove described . sequence of operations
applies for the relays C and D, if an impulse first
enters the circuit of relay C over the contact
Na. In this case the governor. I{ is adjusted
to a higher speed by the actuation of contact di.

The considerations described above with ref-
erence to Figs, 1-3, as.well as all the considera-
tions which are yet to be explained, are similarly
applicable to & page printer. : -0

In Fig. 4 is shown another embodiment-in
which the two relays serving as correcting means
are of similar structure and adapted to discon-
nect each other. Reference characters appear~
. ing in’this figure, which correspond to like char-
acters in Fig. 3, indicate identical elements.. The
difference between the two. arrangements resides
substentially inthe provision of a blocking means
‘d2 for.the relay A which is controlled by relay
D and shunts the relay A. The resistors Ri1 and
Rz and the capacitances Ci1 and Cz cause a slow-
to-energize response for the relays A and C, to
prevent energization of these relays in response
'to inteérference impulses, ~The delay in energiz-
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ing may-correspond at least to the scanning time
for an image dot. The relays B and ‘D are, in
addition, associated with resistance-capacitance
combinations C3—R3—Rs¢ and C:—Rs—Rs, Te-
spectively, to provide for a considerable delay in
the deenergization thereof, thereby maintaining
operative actuation of the corrective means be-
yond the time they are directly acted upon. In
addition, a voltage-limiting arrangement 12 is
provided, comprising a parallel-connected recti~
fier with countervoltage. 'The arrangement pro-
vides for voltage limitation of the voltage drop
at the resistance Ro which is caused- by the
printing current, thus making the operation of
the corrective relays independent of .the value
of the printing current. »

Fig. 5 represents a modified embodiment. Ref-
erence characters used in this figure, which cor-
respond to like characters in Fig. 4, again indi-
pgate identical parts. This embodiment differs
irom the one shown in Fig. 4 by the provision
of auxiliary capacitances Cs and Cs which in-
crease the operative response interval of. the
relays A and C so that these relays energize
only responsive to a plurality of successive image
dots, i. e, to whole strokes. 'The operative re-
sponse interval thus amounts, for example, to
three or four times the interval required for the
scanning of one image dot. The energization
response intervals are automatically reduced
after operative actuation of the relays, in order
to increase the regulating speed again and. to
include the individual dots for purposes of regu-
lation.  This is accomplished by actuation of
one of the contacts b3 or ds which are operated
together with the remaining contacts of the
relays B and C, respectively; for the purpose of
disconnecting the condensers Cs and Cs and-caus-
ing discharge thereby over the associated re~-
sistance R7 or Rs. . :

Figs. 6 and 7 indicate another embodiment in

‘which the scanning involves the entire marginal

zones, 1. e., the entire area, including the up-
per and lower margins. A cam having the con-

.tact W1 is adjusted to these areas; a second cam

is provided for scanning a region of the symbol
area. The contact N1 causes energization of
relay A-which always causes regulation in a pre-
determined direction. The second scanning .of
the symbol area, which involves the contact Ne,
ascertains whether or not the regulation iakes
place in the proper direction. Let us assume,
for example, that the relay. A always regulates
so-that the types or symbols rise. The regula--
tion tendency is therefore correct when the sym-
bols have a tendency to shift downwardly, as in-
dicated by the position of the first E in Fig. 7.
But, if the symbols lie too high, as indicated by
the position of the third E in Fig. 7, a switching -
operation must take place tc utilize the impulses
delivered over the contact N: for slowing-down
the motor. The symbols therefore must be shift-
ed in the directions indicated in'Fig. 7 by the
arrows. ’ :
This switching operation is carried out by an-
other contact which begins to operate 13, of an
image dot preceding the upper symbol margin
and. ceases to operate -4 of .an image dot after:
the upper margin, -provided that printing: cur-
rent flows. at least 53 of this time. Since the
symbols -are printed from the bottom upwardly,
the operation makes sure that the switching
caused by contact Nz takes place brior to the
regulation initiated by the contact N2 The
thought behind this measure, therefore, is to



»

0-
ascertain whether the image dots which are be-
ing scanned at the marginal zone belong to the
upper symbol area of a preceding symbo] which
had already been scanned, or to the next suc-
ceeding symbol which appears at the lower mar-
gin of the next symbol line. The procedure as-
certains in this manner whether or not a gap
occurs in the image field shortly before the image
dot detected in the marginal zone. If a symbol
impulse is detected by the secanning involving
cam contact Nz, the relay B will become opera-
tive to cause energization of relay D by the ac-
tuation of contact b, and the latter relay effects
regulation in opposite direction.

The rectifier Gl1 prevents back discharge of the
condenser Ci over the contact N1 and the resist-
ance Ro. The limiting rectifier Glz2 serves to
maintain the corrected delay intervals. The re-
lay A, upon energization responsive to a mar-
ginal impulse detected. upon closure of contact
N1, causes energization of relay C over contacts
a—dz2—b, and the latter relay switches the mo-
tor fo a higher speed. ' Relay B will be energized
if a printing current of a certain duration, ap-
proximately 134 image dots, has occurred during
the closure of contact Nz prior to the regulating
impulse indicated by the contact Ni. Relay B
responds with a delay which corresponds to the
scanning time of cam N2. Contact b is thereby
switched over to relay D so that the circuit con-
trolled by contact @ will be effective to energize
relay D and the latter actuates a contact which
causes switching of -the motor to a lower speed.

The embodiment shown in Fig. 8 provides for
marginal and symbol fleld scanning, just like
the last described embodiment. Fig. 8z shows
the subdivision of the zone  which is being
scanned by the different scanning means. Two
cam contacts N1 and Nz scan two portions of the
symbol field, which are symmetrical relative to
one another. It is assumed, to give an example
of this embodiment, that the two upper and the
two lower image dots are being scanned, leaving
centrally a gap extending approximately over
the width of one image dot.

The arrangement may also operate in such a-

manner that the two zones supplement each
other to form the image field, or that they over-~
lap. A third cam R is provided for seanning
the entire marginal zone. The correct position
of the symbol is indicated in Fig. 8a at the right,
showing the letter I which is positioned exactly

centrally of the symbol field. At the left the

letter I is shown displaced upwardly, the mar-
ginal gap 13 having shifted into the symbol field
within the scanning area of the cam No.

The cam contacts N1 and Nz effect successive
charging of the condensers Cr and Cs. A polar-
ized relay P is caused to energize in g direction
determined by the condenser having a higher
charge, over a circuit including the tubes T: and
Tz shown in Fig. 8. According to the position
assumed by the armature p of relay P, the speed

of the printer motor will be either accelerated:

or slowed down. The circult becomes, however,
effective only when it has been prepared for op-
eration by fthe scanning ecam R. This is ac-
complished by means of a suitable switching and
relay arrangement (not shown) which is actu-
ated by the cam R when the latter receives sym-
bol impulses. :

The relay arrangements of Figs. 2-7 may of
course be modified by using tube or other suit-
able means, and the circuit shown in Pig. 8 may
be similarly modified for relay operation.
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- Fig. 9 shows schematically the scafining zores
of the symbol field which is being scanned by
four cams, and Figs. 10 and 11 indicate an em-~
bodiment of the corresponding correction circuit.

Letter S in Fig. 9 indicates the symbol field of
a printer device (tape or page printer) of the
present invention in which are scanned the sym-
bols which are subdivided into individual sym-
bol or image dots. The scanning takes place
along vertically extending scanning lines from
the bottom upwardly, the various lines being
scanned successively from left to right. Each
scanning line comprises five vertically successive
Image dots within the symbol field and one scan-
ning dot above and another below the margins.
One such scanning line is indicated in Fig. 9 by
an I-stroke extending over the entire height of
the symbol fleld in the position 20. Reference
characters- R1 and Rz indicate the marginal
zones, each of a height of one scanning dot.
Several symbol flelds, each with its marginal
zones, are shown in Fig. 9 one below the other.
The I-strokes in the positions 21 and 22 are dis-
placed upwardly from the symbol field S into
the upper marginal zone, while the I, in position
23, extends downwardly into the lower marginal
zone.  The position 20 shows the correct posi-
tion of the I-stroke, extending exactly within
the symbol fleld. In case the displacement should
be greater than indicated at 22 or 23, the I-stroke
will move into the corresponding adjacent mar-
ginal zones, as shown at 24. In this case the
scanning gap, which should fall within the two
marginal zones, will occur centrally of the sym-
bol field.

In accordance with the invention, there are
provided four continuously rotating scanning
cams. These four cams are so adjusted that they
successively scan the four cross-hatched zones
Na—N4—N3—N1; i. e, at the moment in which
the zone N1 of the upper marginal ares Ri has
been scanned, the. corresponding cam actuates
a contact which closes an associated connection
circuit. Similar operations are initiated by the
cams coacting with  the scanning zones Ng—
Nz-——Na.

Each of the two pairs of cams Ni, N2 and Ns,
N: may thus effect a correction of the driving
speed of the receiving element. For example, if
the I-stroke should be in the position 21, an im-
pulse will be received through the mediwmn of the
cam scanning Ni, which is effective in the correct-
ing circuit to bring about a corresponding cor-
rection of the driving speed. If the displace-
ment of the symbol is in downward direction, as
indicated at 23, the correction is effscted in op-
posite direction by the cam scanning Na.

In- accordance with the invention, the cams
scanning Ni-and N2 for the marginal zones R1 and
Ra are combined with the cams scanning Ns and
Ns for the symbol -field in such a manmer that
a correction is only and solely effected at a time
when both correction means are operative in the
same direction.  The area N5 centrally of the
two marginal zones is' scanned by a fifth cam.
The correction based upon the scanning of the
symbol fleld becomes ‘effective only when image
dots are received within this area. For the re-
maining time the circuit for the scanning of the
symbo] field is disconnected. :

An embodiment of ‘a correction cireuit for real-
izing these aspects of the invention is shown in
Fig. 10. Numeral 25 indicates the output tube of
a receiver amplifier which supplies current in the

presence of impulses over the printing system 28
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and reszstances 21 28 'Y‘he puntmg system 28

the symbols Current
supplied to the- cor1 ectlon crr 1
branches having the co ots na,

s, :ns and: e

Fach of these ‘eontacts 1s- actuated by ah assocr-“
ated:cam N1 to Ng, respectwely These contacts-

are successwely closed in- the sticcessioft- Na—ns—

N3—7n1 mcxdent {o the scannmg of. the-individual:

zZonaes; sinee- -the scannmg proceeds: from: $he- bot~
tom uowardly, as prekusly described. . The re-

sbective- contacts are closed: durmg the-seanning:
intervals- of- the. correspanding. areas Ni. fo:. N¢.

shown cress-hatched in Fig. 9. ~ A polarized:relay.

W-is. provided: which: is. ‘energized: in. thé. circuit:

comprising the: contacts: na, and: ns. This rélay

actuates:a. contact: w.which is.disposed-ahead:of:
The:resistances 29; 30.and.:
the condensers 31, 32:are so.dimensioned that:the:
two:windings W .and ‘Waz-of the polarized: relay. W

the.contacts. 1 and zna.

can only energize .when the duration:of the im-
pulses: exceeds.one. image-dot; e g., when an im-
pulse extends over 1% image-dots.. The:arrange-
ment:thus. hecomes; operatively. effective.only -at:
times, when I=sirokes are received: The reference
to I-strokes is of course not limited: to the letterT,
but.is-applicable to.all:letters or characters hav-
ing. vertically: extending. longitudinal: strokes.
Thearrangement remaing inoperative in the pres-
ence-of shorter symbol ielements. which originate,

e.-g., from: the transverse strokes: in the: letters;

E or .

The required correction is:effected by the relays:

A and B which initiate acceleration or si
down, respectively, of. the- drive. motor:

ated and-receive: lmpulses

circuit ns—ne+—w ineffective. .
The-operation-of the c1rcu1t -is.as follows:

It the I-stroke is.in the correct. position-20; the:
two: windings.of - the‘r_elay W receive.equal .cur-

rent and the contact w assumes a: median posi-
tion. - The paths-to the two correction. relays-A

and B are in .this case open and no regulation:
However, if. the I is dlsplaced down-
wardly, as indicated - in Flg 9.at-24, the entire-
zone Ni will ‘be filled with: unpulses, while -only:
half of the zone Ns-is.occupied by. an image. dot..

takes place.

The- circuit comprising -the resistance.29; con-

denser 31 and the winding Wz of :relay W there--
fore receives: more: current: than  the  branch:
39-32-Wi; i. e, the current in winding: Wz of the.

polarized relay is: preponderant, causing -actua-
tion of the-contact w into its-alternate position,

thus preparing the circuit for relay B over contact:
Relay B energizes -and-effects -the correction:

ng.-
in the required direction.

The polarized, 1elay (or-another:similarly oper=.
able device, e. g, a. su1table electronic tube which:
may ‘take. its place) operates in. such a. manner.:
that the contact w ig always maintained in. lts,

assumed position until switched into another di-

rection by an impulse or until restored to normal.

hy slow=to-release. actlon of the relay.
In order to effect a partlcularly favorable 0~

nv-——m, ‘the  invention proposes to. arrange “the-

During the scanning:
of the: symbol area Ns.of the marginal zones the-
fifth cam: closes contact 75 and causes energiza-.
tion of the relay K by 1mpulses received. Con-.
tact %, which shunts the contact w for: theremain- .
ing time, is thus opened, thereby making- the:

ot

20

JuSt

which. of - the .two.relaysis.to-be energized .is. den:
termined by- the actuation of the-contact w. The
correction: becomes effective only-at times-when
the contacts-n:-and ns.are correspondmgly actu-.
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scanmng zones 50 that’ they overlap somewhat' as
1nd : b :
extend flom the symbol scewhat into’ the, mar-
gmal zones Ri. and- Ra; respectxvely, so that th\,y’
overlap the1 ew1th The scanmng ‘zories ‘Ni’ and’
N2’ are dlsposed centrally of the roarglnal Zones:
R1 and Rz, as’ s‘*rown ‘each’ covermg approxrmately
1/z lmage dot '“he scannmg does not mvolve the

fore Tesults’ in the aovantage ‘that’ fewer ititef-
ference 1mpulses are 1ece1ved The- scaiining
areas ar not dlrectly adJacent the symbol neld'

symbol Srgnels a celtam play, for: dev1at10n"rro*n

.the symbol:line, thits: ehmmatmg constant opera—

tion: of the. correcting means. -

The circuit'shown in Fig. 10s merely intended:
to-give-an example. Additional switching means:
may be provided; e. g;, means for limiting.the am-.
plitude of the received control impulses. Means:
may.also be provided for maintaining an -acceler=-
ating or: slowing-up tendenecy, orice it: has been
initiated; until such a time when no'image dots
appear upon the inarginal zone :for a predeter-
mined:interval. The correction relays.or equiva=
lent.means may for. this: purpose. be providéd-so
as to:operate with a.corresponding: inertia;

A particular feature of the invention contem--
plates the use with the correction: circuit of a.
visual signal to indicate-the direction .or: effect
of a corrective opgration. The operator -is-thus-
enabled to provide, if, necessary, additional man-
ual adJustment of - the. centrifugal governor of
the drlve motor. Sueh regulatlon :may- heg desir-
able partlculally at the start of -a transmigsion,
before corrections have taPen plaze, to remedy-
consrderable drf“erences that mrght exist between:
tn : peeds of 1otat1on of- the drive motors.at the.
receiver. and ab the transmltter

The: v1sua1 s1gna1 may- be in the form of a, su1t-
abple pomter equlpped mdmatmg instrument. gp-
eratmg Wlth merma or:proyvided with delay means
wh1ch is ad;usted to, th left.or: rlght as the case
may be, by operatlon of the: correct1ve relays A
and B. Another embodlmer\t is mdlcated in Fig:
11, comprising.two glow lamps 33 34 Wthh are
controlled by contacts @ and b, respeotlvely, of
the relays A and B These glow lamps.are pref--
era ¥ arranged one abhove. the othez so-as to;
ind €, upon operatwe actuat1on by then: re-.
spective posmons the. eorrespondmg upward and
downward dlsplacement ofthe symbols oultable;,
optical means. may: take‘. the. place of. the -glow:
lamps, if. desired.

The: embodlment iHlustrated in Figs. 12-14-0p-
erates with four cams and prov1des for. dlﬂ“erent/
kinds of correct1ve measures.

Fig. 12 shows a symbol fleld § comprising five.
rows. of: image: dots whlch arg. scanned om the;
bottom upwardly The symbol ﬁeld is lnmted by:

two 1mage dots ’I‘ne two portrons of the maz--
gmal zone R shown above. and below the symbol
ﬁeld 'S'merge into one.another, since. {he scan—
mng of the lower margmal half follows th° soan-
nmg of the uppér half of the marg mal zone.

As before theie are provided.a’ total of three.
scanmng nes for ‘the synchromzatmn ’I‘hele
is, first, the zone: N whlch embraces the.center
of the ma mal zohe and in. wh1ch ifdge - dots.
appear only 1f the symbols are cons1d anly . dlS-<

n )
Whlch extends along the lower. margin of thie.
symbol fleld.’ Associated with éach of these thiee



13
areas Is a scanning cam Ni, Nz and Ni, respec-
tively, which closes during scanning of the cor-
responding area a coacting contact ni, na, na.
Fach contact, upon closure, causes energization
of an associated relay indicated in Fig. 13 at Ri1,
R2 and Rs, respectively. These contacts and
relays are disposed in a circuit which extends in
parallel with the printing system 41 to the am-
plifier output tube 42.

The relays Rz and Rs actuate contacts 2 and 73,
respectively, for actuating the motor 43 (Fig. 14)
to rotate in one or the other direction of rota-
tion. The motor 43 adjusts the condenser 44
which in turn varies the tuning of the tone gen-
erator 45. The latter acts upon an amplifier 46
to drive the synchronous motor 47 which serves
to drive the device 48.

The relay R: of Fig. 13 actuates a contact 71
of Fig. 14 which has a slow-to-release action, and
this contact connects the condenser 49 which is
of relatively large capacity for a limited period
of time into the tuning eircuit of the tone gen-
erator for the purpose of causing considerable
de-tuning thersof so as to bring about a con-
siderable variation of the period of rotation of
the synchronous motor 47.

" The arrangement operates as follows:

Whenever the central marginal area is scanned
by the cam Ni the contact n1 (Fig. 13) will pre-
pare the circuit of relay Ri. If image dots occur
at such times in the center of the marginal zone,
relay R1 will be energized and will close con-
tact 7z, shown in PFig. 14, thereby causing for a
brief period considerable variation of the driv-
ing speed. :

The relay Ri energizes responsive to a ‘single
impulse. The phase of the drive to be regulated
is thus varied. The relay Ri also actuates the
contact 71 (Fig. 13) which is slow to release, there-
by disconnecting the relays Rz and Ra, preferably
for the duration of the closure of contact r1 of
Fig. 14, i

The impulse within the area N: will cease re-
sponsive to diminution -of the displacement of
the symbols from the symbol field, and the relay
Ri1 accordingly deenergizes and causes closure of
contact r’1. The relays R and Ri can now be-
come energized, always upon closure of the asso-
ciated contacts nz and g, i. €., when symbol dots
appear within the corresponding zones. The time
constants of the relays Rz and Rs are so adjusted
by the value of the series resistance 50 and the
condensers 51 and 52 that they respond after
the relay Ri1. Depending upon whether the sym-
bols are displaced upwardly or downwardly, one
of these relays will be energized and will cause

rotation of the motor 43 (Fig. 14) in one or the

other direction, as the case may be, by the clo-
sure of its associated contact 2 or r3, thereby de-
tuning the tone generator for the corresponding
interval of contact closure in one or the other
direction. These operations result in a continu-
ous variation of the speed of rotation of the syn-
chronous motor 47. :

The last described embodiment is of course not
limited to the use of a generator 45. The appara-
tus may be similarly controlled, for example, by
the use of mechanical gearing governed by suit-
able relay means. ‘

We claim:

1. Apparatus for synchronizing receivers in the
recording of transmitted symbols in a facsimile
printer system of the type in which the symbols
are within a symbol field individually subdivided
in the form of fixed impulse series for the con-
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tinuous scanning and printing thereof to form
the corresponding symbols on a suitable record
in the receiver having driving means including
a motor, comprising a plurality of margin scan-
ning means in the receiver, said margin scanning
means being independent of the field scanning
means for the reproduction of the image dots to
form the symbols and being effective to scan the
marginal zones to detect image dots appearing
therein as a. result of displacement of symbols
from the predetermined symbol field due to non-
synchronous operation of the receiver, a correc-
tion device, said correction device comprising
contacts respectively associated with said mar-
gin scanning means, relay means controlled by
saild contacts, correction means controlled by
said relay means, for respectively retarding or
accelerating the speed of said driving means of
the receiver depending on the detection of image
dots in said marginal zcnes by said margin sean-
ning means, and circuit control means for main-
taining the operation of said correction means
until such a time when no image dots are de-
tected by said margin secanning means in ‘said
marginal zones when synchronous operation is

- restored.

2. The apparatus defined in claim 1, compris-
ing individual correction means for cooperation
with each margin scanning means, and means
effective upon operative actuation of each correc-

- tion means for blocking the actuation of the

other correction means.

3. The apparatus defined in claim 1, compris-
ing individual correction means for each margin
scanning means, and delay means in said circuit

v control means including slow-to-release relay

means for blocking the operative actuation of one
of said correction means for a period of time
which exceeds the operative response interval of
another of said correction means.

4. The apparatus defined in claim 1, compris-
ing delay-producing means in said circuit con-
trol means for prolonging the operative actua-
tion of said correction means beyond its effective
operation period.

5. The apparatus defined in claim 1, compris-

" ing means for blocking the operative actuation of

50

65

60

said correction means in the presence of dis-
placement of said image dots by a predetermined -
amount.

6. The apparatus defined in claim 1, wherein
the presence of image dots detected by said mar-
gin scanning means is signalled to said correc-
tion means by impulses directed thereto, and
control means cooperating with said correction
means. for rendering impulses ineffective which

" are shorter than a predetermined interval.

- 7. The apparatus defined in claim 1, wherein
the presence of image dots detected by said mar-
gin scanning means is signalled to said correction
means by impulses directed thereto, and delay

“means in said circuit control means cooperating

with said correction means for delaying operative
actuation thereof for an interval extending over
a predetermined plurality of impulgses.

8. The apparatus defined in claim 1, compris-

" ing individual correction means for each margin

70

scanning means, means. cooperating with each
correction means, upon actuation thereof, for
blocking the operative actuation of the other

:, correction means, and means in said circuit con-

{]

trol means governed by an actuated correction
means which' is. effective upon - initiating -the
blocking of the other' correction means for re-
ducing its own operative response period.
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9. The apparatus definéd in claim 1, having a
single correctron means cooperatmg wrth sald
marginal scanning means, and aux111ary means
for scannmg the symbol field” which is operative
to coact with sa1d correction means to’ determme
the direction of operative ‘actuation thereof
'10. The apparatus defined in clalm 1, togethe1
wrth individual correctron means for each mar-
gin soannmg means, one of said correct1on means
béing initially adJusted to vary the gpeed “of
said drive means in a predetermrned directiofi,
and means controlled by the other correctron
nieans upon actuatlon thereof for ¢hanging said
adJustment to cause said first correctlon medans
to effect varratron ‘of speed of sald dr1ve means
in the opposrte direction. N
11.The apparatus ‘defined in claim 1, together
w1th 1nd1v1dua1 correctmn means for each mar-

144
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15

ope1at1ng to determlne the ,pos

ning gap at ‘the end of a sc ning str
by 1mage dots, (I—stroke) whlch gap is in syn-'
chronous’ operatmn pos1t10ned “Within ‘the mar-
ginal zone, for the purpose -of causing spee
variation to effect a falling tendency it sai D, 25
has shifted upwardly and .a rlsmg tendency 1f it
has shifted downwardly ’

1‘) The apbaiatus defined in claim 1, compr1s-
1ng 3 pair of margm scanmng Jeans, oné for the
upper and ones for ‘the 1ower'fha1f of the sy*nbol_
field, cireuit means ‘for € ‘scanning _ineans,
each of.said circuit means pro the sum'of
the voltage of. the lmpulses ecerved By ‘sponsrve to -
actuatlon of its assocla s ‘nmng me‘ns, an
elemeént Whlch is respon
entlal to deterrrune the Qpera
correcting ‘means coactmg w1th
seanning means.

13. The appatatus defined in ¢laim 1, together.
with individual correct1o‘ eans . for each mar-
gln scanmng means one sald.'corr tlng neans

30

¢ actuation of the
54, d margmal'

40

"tlng vv1th ohe of
rative actuation’
thereof for disconnecting said correction means
from its associated scanning means. T
15 rIhe apparatus deﬁned ”’clalm 1, together,

C ion’ eans ior each scan-

50

ing w1th one of said. correctlon means, ohe of. said
1e1ays belng 1n c1rcu1t w1th the cor espondmg
et

actuation .of the other relay, sa1 other, relay

béing eﬁectlve o, initiate the regulatmn of. the
speed of sald dnvmg means and to 1nterrunt upon
: e u1t"’ : ” g

with a polarrzed rela ‘for govermng the speed
varigtion ‘of “sdid drlvmg ‘means, and 01rcu1t_
means for connectmg in parallel 1e1at10nsh1p the
correction control” ‘means governed by said mar-
gmal scanmng means gnd:connecting saxd par~
allel circuit in-series With said- polar1zed 1elay ’

17. 'The apparatus- defined in ciaim -1, together
with an’ additional‘scanning: means for separately
scanning portions-of the symbol field, the ‘scan~
ning of each poriion ‘extending :into the ‘adja- 70
cent zone by an.amount which reaches into: and
overlaps ‘the marginal zone, and ciréuit means
governed by:said:ddditional:scanning ;means for
contrelling “-the .operation of. -said...correction
means.
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75

2,654,802

, 16
18. The apparatus defined in clalm 1, together
w1th nieans assoel'ated with and controlled by
said conectlo ns for visually s1gna111ng the

. correctlve operatlon eﬁected thereby.

19. The apparatus deﬁned in claim 1, wherein.
sald correction means. is effective to Va1y the
phase’ of said driving means in the presenc f
considerable displacement of said symbol image
dots in a predetermrned marginal zone and o
effect var1atlon of the speed of rotation of sa1d
drivihg means in the presence of shght disp
ment of sald 1mage dots in another marglnal
zone. .
20. The apparatus defined in claim 1, wherein
said correction means is effective to vary the
phase of said driving means in the presence oj
considerable displacement of said symbol image
dots in a predetermmed marginal zone and 0.
eﬁect varratlon of the speed of rotation of said
dr;tvmg means in the presence of slight displace-
ment of sald image dofs in another margmal
zone, and means for superimposing upon the.
dnvmg means to be regulated an accelera
or retardatlon, espectlvely, for the purpose ‘of
effecting “said phase variation.

21. The apparatus defined in claim 1, wherein
said correctrng means is effective. to, vary. the
phase of sald driving means in the presence of
cons1derab1e displacement. of said symbol 1mage
dots in a predetermined Scanning zone. and to,
effect variation of the speed of rotation of s 'd:
driving means in ‘the presence .of shght dlsplace_-
ment of said image dots in another scanuing.
zone, and means for varying the frequency of
the .speed. governor. stabilizing. means, for ‘the
> the speed of rotatlon of. said.

drrvmg means
22, The. apparatus defined in claim 1, wherein
said correctmg means is effectlve 1o vary the,
phagse “of ‘said driving. means in the presence of
considerable displacement of said symbol image
dots in .a predetermined .scanning. zone and. to
effect. varratlon -of the speed of rotat1on of said
driving. means in the presence. of sllght d1sp1ace-
ment of sald image. dots in. another scanning
zone, means for varying. the frequency of the
speed governor ‘stabilizing means for the pur-
pose ‘of varying the speed of rotatlon of sard
drlvrng means and: means responswe to sa1d

‘ frequency var1at1on for’ simultaneously. accelerat-

ing.or. slowzng up, respectrvely, the driving means
to be regulated until thé adJusted synchronous
speed Jbecomes. . eﬁectrve

23, Apparatus for .synchronizing . receivers ;in
a facsumle system whereln individual symbols
are subdrv1ded wrthm symbol fields mto symbol
image . dots, which .are. transmitted in the form,
of ﬂxed 1mpulse series. for. contmuous scanning
and correspondmg prmtmg thereof at the .re-
celver, comprlsmg three scanmng means. in the
receiver.. for scanmng the symbol field’ and mar-
ginal zones thereof so-as to. deteet 1mage dots
which appear in said margmal ZOnes, as .a, re—
sult .of. d1sp1acement of -the. symbols from the
symbol field [in the presence of nonsynchronous
operation of the receiver, correctron means co-
operatmg with said scanning means, and con-
trol means governed by said correctmn means
for respectively retarding or acceleratmg the
speed of operation of the.receiver- drlvmg means,
depending .on the detectmn of image .dots in said
marginal zones, said control means. being oper-.
atrvely effective, unt11 such.a time. when no.image,
dots are. detected in. sal,d margmal zones, .when
synchronous operation i§ restored, the operative
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response periods of the correction means coop-
erating with said scanning means being so ad-
justed that one of said correction means, which
responds to the scanning of a full line including
the marginal zone, responds only to I-strokes
and prepares for operation the correction means
cooperating with the other two scanning means,
said last-named correction means effecting cor-
rection each in different corrective sense and
responding to the scanning of mutually sym-
mefrically complementary zones which supple-
ment one another to form at least one full line,
only one of said last-named correction means
being operatively effective whose zone is found
by the associated scanning means to be com-
pletely occupied by image dots.

24. Apparatus for synchronizing receivers in
a facsimile system wherein individual symbols
are subdivided within symbol fields into symbol
image dots which are transmitted in the form
of fixed impulse series for continuously scan-
ning and corresponding printing thereof at the
receiver, comprising margin scanning means in
the receiver, independent of the means therein
for the visual reproduction of the image dots
to form the symbols, for scanning the marginal
zone adjacent the symbol field so as to detect
image dots which appear in said marginal zone
as a result of displacement of the symbol from
the predetermined symbol field due to nonsyn-
chronous operation of the receiver, correction
means cooperating with said margin scanning
means, control means governed by said corresc-
tion means for respectively retarding or accel-
erating the speed of the driving means of the
receiver, depending on the detection of image
dots in said marginal zone, said control means
being operatively effective until such a time when
no image dots are detected by said margin scan-
ning means in said marginal zone, when syn-
chronous operation is restored, and two addi-
tional scanning means, one for scanning the
upper and the other for scanning the lower half
of the symbol field, each of said additionsl scan-
ning means being adapted to produce the sum
of the voltage of received impulses, an element
which is responsive to the voltage djfferential
of said impulses, said scanning means controlling
the operation of said element, said element co-
acting with the correction means associated with
said marginal scanning means in such a manner
that corrective operation is effected only at times
when the marginal scanning and the symbol field
scanning indicate identical corrective operations.

25, Apparatus for synchronizing receivers in
a facsimile system wherein individual symbols
are subdivided within symbol fields into symbol
image dots which are transmitted in the form
of fixed impulse series for continuously scanning
and correspending printing thereof at the re-
ceiver, comprising margin scanning means in the
receiver, independent of the means therein for
the visual reproduction of the image dots to form
the symbols, for scanning the marginal zone ad-~
jacent the symbol field so as to detect image dots
which appear in said marginal zone as a result
of displacement of the symbol from the prede-
termined symbol field due to nonsynchronous
operation of the receiver, correction means co-
operating with said margin scanning means, con-
trol means governed by said correction means for
respectively retarding or accelerating the speed
of the driving means of the receiver, depending
‘on the detection of image dots in said marginal
zone, said control means being operatively effec-
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tive  until such a time when no image dots are
detected by said margin scanning means in said
marginal zone, when synchronous operation is
restored, and two additional scanning means, one
for scanning the upper and the other for scan-
ning: the lower half of the symbol field, each of
said additional scanning means being adapted
to produce the sum of the voltage of received im-
pulses, an element which is responsive to the
voltage differential of said impulses, said scan-
ning means controlling the operation of said ele-
ment, said element coacting with the correction
meang associated with said marginal scanning
means in such a manner that corrective opera-
tion is effected only at times when the marginal
scanning and the symbol field scanning indicate
identical corrective operations, and means effec-
tive in the presence of slight displacement of
said image dots for rendering inoperative the
corrective operation determined by said two ad-
ditional scanning means.

26. Apparatus for synchronizing receivers in a
facsimile system wherein individual symbols are
subdivided within symbol fields into symbol
image dots which are transmitted in the form of
fixed impulse series for continuously scanning
and corresponding printing thereof at the re-
celver, comprising margin scanning means in the
receiver, independent of the means therein for
the visual reproduction  of the image dots to
form the symbols, for scanning the marginal zone
adjacent the symbol field so as tc detect image
dots which appear in said marginal zone as a
result of displacement of the symbol from the
predetermined symbol field due to nonsynchro-
nous operation of the receiver, correction means
cooperating with said margin scanning means,
control means governed by said correction means
for  respectively retarding .or accelerating the
speed of the driving means of the receiver, de-
pending on the detection of image dots in said
marginal zone, said control means being opera-
tively effective until such a time when no image
dots are detected by said margin seanning means
in said marginal zohe, when synchronous opera-
tion is restored, and two additional scanning
means, one for scanning the upper and the other
for scanning the lower half of the symbol field;
each of said additional scanning means being
adapted to produce the sum of the voltage of
received impulses, an element which' is respon-
sive to the voltage differential of said impulses,
said scanning means controlling the operation of
said element, said element coacting with the cor-
rection means associated with said marginal
scanning means in such a manner that corrective
operation is effected only at times when the mar-
ginal scanning and the symbol field scanning in-
dicate identical corrective operations, all of said
scanning means being ‘initially operative at the
time of starting transmission, and means effec-
tive after transmission of & predetermined num-
ber of symbols for rendering inoperative the cor-
rective operation determined by said two addi-
tional scanning means. '

" 27. Apparatus for synchronizing receivers in a
facsimile system wherein individual symbols are
subdivided within symbol fields into symbol
image dots which are transmitted in the form
of fixed impulse series for continuously scanning
and corresponding vprinting thereof at the re-
ceiver, comprising margin scanning means in the
receiver, independent of the means therein for
the visual reproduction of the image dots to form
the symbols, for scanning the marginal zone ad-



2,654,802

19
jaecent the:symbol field so as:to detect-image dots
which -appear in sgid marginal zone as a-result
of displacement of the-symbol from ‘the prede-
termined symbol field -due to nonsynchronous op-
eration of the receiver, correction means-coop-
erating with said margin scanning means, con-
trol ‘means governed by said correction means
for respectivély. retarding :or -accelerating 'the
- speed of the driving means of the receiver, de-
rending on the debection of image dots in said
margingl zone, :said -control means bheing oper-
atively-effective -until:such-a time when no-image
dots are-detected by said margin scanhing means
in said marginal zone, when synchronous opera-
tion is restored, and -two additional scanning
means, ohe for scanning the upper-and the other
for scanning the lower half -of the symbol -field,
each of said additional scanning means: being
adapted to produce the sum of the voltage of re-
ceived impulses, an-element which -is responsive
to the voliage differential -of sdid -impulses, said
secanning means-controlling the operation of said
element, said element -coacting with the correc-
tien means associated with -said marginal scan~
ning means in such. a manner that -corrective
operation is effected only at times when the
marginal-scanning -and-the symbol field scanning
indicate  identical -corrective operations, and
means for scanning the central area of the two
marginal zones, said last-named means being
effective responsive to defection of impulses to
open & contact which normally shunts the eir-
cuit of said two additional-scanning means.

28. In a facsimile synchronizing system in
which individual -symbols are-subdivided within
symbol fields into .symbol image: dots which are
transmitted in the ferm of impulse series for con-
tinvous scanning and printing thereof at the re-
cgiver to form the corresponding symhols within
like symbol fields which are ‘in the presence of
synchronous operation -of ‘the-receiver bordered
hy marginal .zones free of -symbol image: dots, an
arrangement for maintaining synchronous oper-
ation of the receiver by corrective speed control
of -the .drive thereof, :depending solely on the
oceurrence of . symbol :image dots in said-mar-
ginzl zones due to nonsynchronous operation of
said drive, said. corrective speed control compris-
ing sensing means for scanning said marginal
zones to:detect symbol image dots, a control cir-
cuit in which said sensing means ‘is connected
snd which receives-impulses-through the medium
of said sensing meanswhich correzpond to symbol
image dots defected thereby in- said marginal
zones, correcting means‘in said eireuit responsive
to such immilses, means governed by said cor-
recting means for effecting the .speed of opera-
tion of said receiver drive means by increase or
decrease of the speed thereof, depvending on the
wvosition of said symbol image dots detected by
said sensing means, .and control means cooperat-
ing ‘with said correcting means for maintaining
the corrective ‘tendency thereof to continue the
speed adiustment, of ‘said drive means in a pre-
determined direction until such a time when no
symbel image dots are detected in said marginal
zone by 'said ‘sensing means.

29. The structure defined in ¢laim 28, com-
vrising two correcting means which are opera-
tive in opposite corrective directions, one of said
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correcting means for part.of each:marginal-zone,
said correcting means cooperating.in such a.man-
ner ‘that the- correcting: means- which -;becomes
first operative blocks the operative actuation of
the .other correcting means for-a.predetermined
interval.

30. The structure :defined in -claim 28, .com-~
prising -two - correcting means which :are -opera~-
tive in -epposite -corrective -directions, one of .said-
correcting means for-part of-each marginal.zone,
one -of said . correcting means being -operative
upon -actuation thereof to hlock :the eperative
actuation :of the other-correcting means for -the
purpose of -effecting regulation .of the speed of
said- drive means in s predetermined -direction
responsive to simultanecus-opsration-ef hoth-cor-
recting means.

81. The structure -defined in: claim -28; .com-
prising two correcting- means which -are .opera-
tive in opposite corrective directions, one of said
correcting means for part-of .each marginal.zone,
and comntrol means. gperated by -each-correcting
means upcn actugtion-thereef for- blocking the
actuation of -the other correcting meang for the
duration of an interval which-exceeds-the -ener-
gizing response.thereof.

32: The structure. -defined in- claim 28, com-
prising two correcting means which are .opera-
tive in-oppesite corrective directions, one of said
correcting means for -part-of each marginal zone,
and -control -means -operated by :each correcting

eans upon -actuation thereof -for blocking the
actuation of the .other .correcting means, -said
iast-named confrol . means -comprising - delay
means for reducing the :energizing response of
its -associated :correcting means,

33. The structure defined in claim .28, wherein
said -correcting -means .comprises .a -plurality .of
relays, -each relay being-connected in a.- circuit
inecluding the -sensing means . associated with -a
marginal zone, the relay thus.associated with a
marginal -zone in- which symbol image .dots -are
detected being operatively responsive thereto, and
additional relay means.selected by the operation
of such relay -for.governing the regulation of the
speed-of said receiver drive.

34.- The-structure defined in -claim .28, wherein
said correcting.means.comprises a pair of relays
connected in parallel, a polarized relay controlled
by said sensing means, g contact controlled by
sald polarized.relay being in .a circuit in series
with said pair of relays.

. 35.-The structure defined in claim 28, wherein
sald sensing means comprises a plurality of .con-
tacts, and cam means for successively operating
said contacts.

36, The structure defined in claim 28, wherein
said correcting means comprises a plurality .of
relays, and rectifier means connected with said
relays for limiting the voltage therefor.

RUDOLF HELL.

"HEINZ TAUDT.
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