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Patented May 1, 1945 2,374,673 

UNITED STATES PATENT OFFICE 
2,374,673 

FACSMLE RECORDER 
William G. H. Finch, Newtown, Conn., assignor to 

Finch Telecommunications, Inc., Passaic, N.J., a corporation of Delaware 
original application May 10, 1940, Serial No. 

334,404. Divided and this application Septem 
ber 22, 1942, Serial No. 459,319 

(C. 178-6.6) 13 Claims. 
My present invention is a division of the ap 

plication Serial No. 334,404, filed May 10, 1940, 
patented Sept. 22, 1942, No. 2,296,274, and re 
lates to the transmission and reception of fac 
simile signals and more particularly to synchro 
nizing apparatus for use in connection there 
with, said Synchronizing apparatus particularly 
at the receiving and being so arranged that a 
minimum number of parts are brought to a stop 
in order to await any particular synchronizing signal. 

Heretofore in the operation of facsimile appa 
ratus and particularly of facsimile receivers, it 
has been necessary in order to obtain line by 
line synchronism in line by line Scanning to halt 
Some portion of the reception apparatus Some 
time after the end of a scanning cycle and just 
before the commencement of the next One. 
The apparatus then was started by the re 

ception of the synchronizing impulse which 
permitted the scanning member of the receiv 
ing apparatus to commence a new scanning 
excursion simultaneously with the commence 
ment of the scanning excursion at the trans mitting end. 
Accordingly it was necessary to design the 

apparatus so that the scanning means itself was 
brought to a stop at the end of a scanning cycle 
and before the beginning of the next scanning 
cycle and it was necessary to design means for 
holding the entire Scanning, apparatus in a sta 
tionary position pending the receipt of the Syn chronizing impulse. 
In the ordinary case, therefore, where exact 

synchronism was desired, it was necessary that : 
the receiving apparatus be slightly faster than 
the transmitting apparatus in order to ensure 
that the receiving apparatus would be ready for 
the receipt of the next synchronizing impulse. 
The difficulties which arose by reason of the 

necessity of halting the operation of the receiv 
ing apparatus pending the receipt of the Syn 
chronizing impulse were present in each of the 
general types of receiving apparatus. Thus, 
whether the receiving apparatus comprised a 
multistylus chain drive or an oscillating stylus 
mounted on a scanning arm or a light beam 
scanning device moving longitudinally along a 
revolving drum, it became necessary to stop a 

(preferably three) were mounted upon a chain 
and wherein the chain was supported by a pair 
of oppositely disposed sprockets which in turn 
were driven from the motor or other source of power, it was necessary to bring the drive shaft 
of the sprockets, the sprockets themselves, and 
the chain to a stop at the end of each Scanning 
excursion in order to bring the stylus to a stop 
and then to bring all of these elements into O 
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relatively great mass at the end of a particular 50 
scanning cycle and to bring this relatively great 
mass into motion once more immediately upon 
receipt of the synchronizing impulse. 
Thus in the case of the multistylus continuous 

movement once more immediately upon the re 
ceipt of the synchronizing impulse. 

Likewise in the case of the stylus mounted 
upon an oscillating arm wherein the oscillating 
arm was continuously reciprocated back and 
forth, scanning on its excursion in one direc 
tion and returning in the opposite direction 
while the paper advanced; and wherein the 
oscillating arm was driven in any suitable man 
ner by, for instance, a cam connection to a shaft, 
it was necessary to bring the shaft, ca.m. and 
oscillating arm to a stop immediately before the 
commencement of the scanning excursion in 
order to await the synchronizing impulse and 
then to bring all of these elements into motion 
once more immediately upon receipt of the Syn chronizing impulse. 
The difficulty arising from the necessity of 

bringing all of these elements to a stop was not 
merely academic. In many cases of facsimile 
reception there are a hundred or more Scanning 
lines to an inch and it is important that ad 
jacent scanning lines should not Overlap. 

It is further important that the individual 
facsimile impulses be properly Spaced with re 
spect to each other in order to obtain clear defi 
nition in the received picture. 
Accordingly any even slight vibration in 

herent in the operation of the reception appa 
ratus might tend seriously to mar the picture. 
Accordingly in prior facsimile apparatus it was 
essential that the apparatus be mounted on a 
heavy cast iron base and it was further useful 
to incorporate therein various complicated shock 
absorbing devices which would tend to inhibit 
whatever vibration necessarily resulted from the continuously recurring starting and Stopping of 
masses which, with respect to the size of the actual scanning stylus or beam were relatively great. 
This same difficulty was present with equal if 

not greater force in the light beam Scanning 
reception apparatus wherein the light beam. 
traversed a reception drum longitudinally while 
the drum revolved. In this case it was neces facsimile receiver wherein a number of styli 55 sary not merely to bring the light beam Scan 



2 
ning apparatus itself to a stop but also to bring 
the receiving drum to a stop upon the comple 
tion of a scanning line and immediately be 
fore the inception of the next Scanning line in 
order to await the receipt of the synchronizing 
impulse. 
A second and equally important object of the 

present invention is to make it possible for 
virtually all of the moving parts of the receiv 
ing apparatus to maintain their constant move 
ment while at the same time relying upon the 
Synchronizing impulse to initiate the actual scan 
ning Operation. 
Another object of the present invention is to 

so mount and relate the actual scanning mem 
ber itself to the various other moving parts that 
it is Only the relatively Small mass of the actual 
stylus or other scanning element which must be 
stopped or the motion of which must be changed 
in order to obtain proper synchronization. 

Still another object of the invention is to obtain proper synchronization while the moving 
parts of the receiving scanner may maintain con 
stant uninterrupted unchanged movement. 

Still a further object of the present invention 
is to provide a synchronizing apparatus wherein 
the speed of the receiving apparatus may be cut 
down to almost that of the transmitting appa 
ratus. . Still another object of the present invention 
is to provide a means for obtaining automatic 
phasing at the start of the picture transmission 
and for automatically phasing the receiving ap 
paratus at various selected intervals controllable 
from the transmitting station. 

Since in many cases, facsimile receiving ap 
paratus is to be used in the home by unskilled 
Operators, it is essential that virtually all of the 
operations thereof be either greatly simplified 
or if possible, controlled from the transmitting 
Station. Accordingly, the automatic phasing means 
herein provided will increase the utility of this 
apparatus in the hone. Furthermore, the auto 
matic phasing means herein provided may be 
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arranged to coact with the scanning element in 
order to reposition the scanning element with 
respect to its drive apparatus at selected inter 
was in order to ensure that the scanning element 
will remain aligned with its driving elements. 
There are many other objects and uses of 

the present invention part of which will be ap 
parent and part pointed out in the following de 
Scription and drawings, in which: 

Figure 1 is a top plan view of a multi-stylus i 
facsimile recorder utilizing the principle of my 
invention. Figure 2 is a side view of the apparatus of Fig 
le. Figure 3 is an end view of the apparatus of 
Figure 1. 

Figure 4 is a cross-sectional view taken on line 
6-4 of Figure 3. - 

Figure 5 is an end view taken along the line 
5-5 of Figure 1. - Figure 6 is a view partly in cross-section show 
ing the front of the scanner and is taken from 
line 6-6 of Figure 1. Figure 7 is a view partly in cross-section taken along line 7-7 of Figure 1 showing the resetting 
means for the stylus. Figure 8 is a cross-sectional view taken along 
line 8-8 of Figure 6. 

Figure 9 is a top view partly broken away taken 
along the line 9-9 of Figure 11. 
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2,874,678 
Figure 10 is a cross-sectional view taken along 

line C-C of Figure 1. 
Figure it is a cross-sectional view taken along 

line - of Figure 1 showing the paper feed. 
Figure 12 is a cross-sectional view taken along 

line 2-2 of Figure 10. 
Figure 13 is a cross-sectional view taken along 

line 3-3 of Figure 2 showing the chain and 
Sprocket drive. 

Figure 14 is a cross-sectional view taken along 
line 4-8 of Figure 13. 

Figure 15 is a cross-sectional view taken along 
line 5-5 of Figure 2. 
Figure 16 is a cross-sectional view taken along 

line 6- 6 of Figure 1. 
Figure 17 is a cross-sectional view taken along 

line 7-fi of Figure 1. 
Figure 18 is a cross-sectional view taken along 

line 8-8 of Figure 17. 
Figure 19 is a view of the portion of the paper . 

surface contacted by the stylus and showing 
guides for the Scanning Stylus of Figure 1. 

Figure 20 is a cross-sectional view taken along 
line 20-20 of Figure 19. 

Figure 21 is a cross-sectional view taken along 
line 2-2 of Figure 19. 

Figure 21a is a view corresponding to a portion 
of Figure 6 showing a modified form of relay 
construction. 

Figure 21b is a cross-sectional view of line 2 b 
2 b of Figure 2 a. 

Figure 22 is a top plan view of light beam Scan 
ner recorder utilizing the principles of the pres 
ent invention. Figure 23, is an end view partly in cross-sec 
tion taken along line 23-23 of Figure 22. 

Figure 24 is a cross-sectional view partly in 
elevation taken along line 23-24 of Figure 22. 

Figure 25 is a Cross-sectionai view partly in 
elevation taken along line 25-25 of Sigure 22. 

Figure 26 is a cross-sectional view taken on 
line 26-26 of Figure 22. Figure 2 is a view corresponding to a portion 
of Figure 23 showing another position of the 

5 parts thereof. Figure 28 is a view, corresponding to a portion 
of Figure 26 showing another position of the 
parts thereof. Figure 29 is a top pian view taken along line 
29-29 of Figure 23 showing one position of the 
Synchronizing elements. 

Figures 30, 31, 32 and 33 correspond to Figure 
29 showing the different positions of the parts 
thereof. - Figure 34 is a top plan view of an apparatus 
illustrating a modified application of my inven 
tion to an Oscillating arm Scanner. 

Figure 35 is an elevation partly in Cross-sec 
tion taken along line 35-35 of Figure 34. 

Figure 36 is a cross-sectional view taken along 
line 36-36 of Figure 33. - 

Figure 37 is an enlarged view of a portion of 
Figure 35. Figure 38 is a top plan view illustrating a 
slight modification of the construction of Figure 
S4 as likewise applied to an oscillating SCanning 
2. Figure 39 is a cross-sectional view partly in 
elevation taken on line 39-39 of Figure 38. 

Figure 40 is a cross-sectional view partly in 
elevation taken on line 40-40 of Figure 38. 

Figure 41 is an enlarged view of a portion of 
Figure 40. 

Figure 2 is a view taken along line 42-42 
of igure 38. 
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Referring now to Figures 1, 2 and 3, the re 

corder of this embodiment is arranged for com 
pactness and simplicity of construction and oper 
ation consistent with quality high speed record 
ing. The recorder may be designed for mounting 
in a portable cabinet of a type and size similar, 
for instance, to a radio console cabinet, a suit 
case or other similar stationary or portable ar 
ticle. The recorder arrangement may also be 
designed for directly viewing the recorded matter 
as the recording progresses. 
The multistylus drive assembly may, if desired, 

be mounted upon a cast iron base 50 (Figures 1 
and 3). An endless belt or sprocket chain 5 
(Figures 1 and 2) is used as a carrier for the 
individual styli assemblies 52 (Figures 2 and 3), 
and is driven by Sprocket gear 53 (Figure 1) coop 
erating with idler sprocket 54. The chain 5 is 
preferably of such length that it is relatively taut 
between the sprockets and the sprockets are cor 
respondingly spaced for this purpose. The styli 
assemblies 52 are mounted at equidistant points 
on the chain 5 at intervals substantially equal to 
the width of the recording sheet 55. 
Stylus assemblies 52 are movable in a plane 

parallel to the base 50 and individually and suc 
cessively cooperate with the recording sheet once 
for each revolution of the chain 5. 
An electric motor 56 is supported beneath the 

recorder base 50 by bracket 5 which in turn is 
secured to the under side of the recorder base by 
the bolt 58. Motor 56 is preferably of the non 
Synchronous type operable from an alternating or 
direct current power supply. 
Motor 56 is coupled to a drive shaft 83 through 

worm gear arrangement enclosed in housing 6t 
shown in section in Figure 13. Any suitable 
connection may be made between the motor 56 
and the arrangement enclosed in housing 60. A 
preferred form shown particularly in Figure 2 is 
the flexible cable 6 which is used to connect the 
motor shaft With the gearing arrangement. 
The synchronizing magnet. T supported be 

neath the base 5G as seen in Figures 2 and 13 is 
responsive to received cyclic impulses and coop 
erates with the driven mechanism to establish a 
proper phase position for each stylus of each of 
the stylus assemblies 52 at the beginning of each 
recording excursion of each of the stylus assen 
blies. 

This cyclic synchronizing action which consti 
tutes the major portion of this invention will be 
hereinafter described in greater detail and Will 
be more fully understood when the action of the 
various parts of the recording unit is first ex 
plained. 
The motor 56 through the flexible cable 6 

drives the worm 80 within the housing 60. This 
worm 80 meshes with the worm gear 8 which by 
means of the key 82 is mounted upon the drive 
shaft 83 in such manner that rotation of the 
worm gear 8 results in rotation of the shaft 83. 
The shaft 83 is positioned by and rotates in the 
journals 84 and 85, the end 86 of the shaft 83 
being captured in the collar 87, which is con 
nected thereto by the pin 88. 
Compression spring 89 is located on the shaft 

83 between the collar 8 and the thrust bearing 
90 and thus serves accurately to position the 
shaft 83. while it rotates and thus serves further 
to reduce any possible frictional loss at the base 
of the housing. 
The opposite end 9 of the shaft 83 is likewise 

captured in a collar. 92 by means of the screw 93. 
This collar bears against the thrust bearing 94 

() 

2. 
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descaped. 

3. 
which in turn carries the thrust of the end of the 
shaft 9. Compression spring 89 thus accurately 
positions the shaft 83 against the two thrust 
bearings and the thrust bearings 90 and 94 serve 
to isolate the shaft 83 from the remainder of the 
mechanism and make it possible to provide a 
releasable drive or clutch 95 for the sprocket 53. 
While this releasable drive or clutch 95 appears 
in Figures 3 and 13, it is shown most clearly in 
Figure 4 and will be hereinafter described in con 
nection with the further description of the proc 
ess of obtaining and maintaining Synchronism. 
The sprocket 53 is not driven directly by the 

shaft 83 but instead is driven by the hollow shaft, 
Or sleeve 00 (Figure 13) which rotates about the 
shaft 83 and which is independent of shaft 83. 
Shaft too carries at the upper end thereof, as 
seen in Figure 13, an insulating sleeve Of which 
is secured thereto in any suitable manner as, for 
instance, by the screw 02. The insulating sleeve 
O has a peripheral extension 03 thereon which, 

by means of the screws 04 carries the sprocket 
53. The sprocket 53 is thus insulatedly supported 
upon the shaft OO and when the shaft OO is 
driven, the sprocket 53 is caused thereby to rotate 
and hence to move the chain 5 in the appropriate 
direction as is hereinafter described. 
Appropriate bearings 5 may be provided for 

the sleeve 00 in Suitable extensions or mountings 
6 of the base 50. The track member 7, 

mounted on the insulating support 8, serves as 
a guide for the stylus assemblies in the manner 
hereinafter described; these members, for this 
purpose, extend longitudinally along the path of 
the stylus assemblies and guide the assemblies 
around the sprockets. 
The driven synchronized shaft carries a spiral 

gear 20 (Figures 13 and 3), which drives the 
gear 2 . The gears 20 and 2 are the source 
of power for the paper drive and hence ensure 
that the movement of the paper will be exactly 
Synchronous with the operation of the Scanning 
device. 
The gear 2 is keyed to the rod 22 which is 

mounted in suitable bearings 23 and 24 on the 
under side of the base 5G. The rotation of the 
rod 22 results in rotation of the worm at the 
opposite end thereof, 25. This worm meshes 
with the gear 36 which in turn is keyed to rod 
37 and hence rotates the same. (See Figure 10 

as well as Figure 3.) 
Rotatable rod 37 is mounted in appropriate 

bearings 40 and 4, the bearing 40 being Se 
cured by screws 42 to a bracket f 43 which in 
turn is supported on the base 50 and the bearing 
f4 being provided by a suitable bore in the base 
50. 
The rod 37 carries at the opposite end thereof 

from the gear 36 a worm 60 which meshes with 
a cooperating gear 6 f. (See Figure 3 and espe 
cially Figure 10.) Worm gear f6 rotates the 
pap feed roll f 62 in a manner hereinafter to be 

In a suitable embodiment of this form of the 
invention, as shown in Figure 3, a supporting 
cabinet indicated by the dotted lines of said figure 
mav be used. The recorder base 50 sets into 

() 

recesses at the top corners 70 of the bottom Sec 
tion 7. A removable cover T2 is fitted onto 
tre bottom Section of the cabinet f. A trans 
parent window 73 may be set above the record 
ing area in order to permit direct viewing of the 

5 

recording as it is performed; the transparent 
Window may simply be an opening or may have a 
glass or any other transparent protective surface. 



4. 
A roll of sensitized paper 20 is mounted 

beneath the recorder base 50 between the brack 
ets 20-20 (see Figures 2 and 3). The rear side 
203 of the cabinet may be hinged at 204 to per 
mit the insertion of the roll of recording paper 
without otherwise making it necessary to disas 
semble the recorder. 
. The recording sheet 55 passes from the roll 20 
through an opening 205 in the recorder base 5 
whence it is then threaded over the guide roll 206 
around the platen 29 over the drive roll 62 
and onto the take up roll 238 (see also Figure 
11). 
A plurality of spaced rollers 208, Figures 1, 2, 10 

and 11, preferably of rubber are arranged on a 
rod 209 in such a manner as to press the record 
sheet 55 against the feed roller 62 during the 
recording operation. The pressing rod 269 is 
mounted at either end in sockets 2 of the brack 
ets 2 . The brackets 2 are mounted on the 
ends of the rod 22 (see dotted lines of Figure 1). 

Spiral spring 23 is at One end secured at 24 
to the rod 2 f2 and at the other end at 2 5 biases 
the brackets 2 in such direction as to press the 
presser rod 209 upon the feed roll f62 and hence 
to force the rubber rollers 208 upon the feed roll. 
A crank arm 220 is provided for separating the 

rubber rollers 208 from the feeding roll 62 when 
it is desired to thread the sheet 55 between the 
spring biased pressure rolls 208 and the feed 
roller 62. As seen in Figure 3, a cam or ecden 
trically positioned disk 22 is arranged on the 
axis of support of the lever or crank arm 220 
and coacts with the finger 222 secured to the 
rod 22. 

Rotation of the handle 22 results in corre 
sponding rotation of the cam 22 thus raising 
the finger 22 and thereby rotating the rod 242 
against the mechanical bias of the springs 23 
and thereby rotating the brackets 2 and now 
ing the pressure roller 208 away from the feed 
roller 62. . 

In order further to assist in the threading 
operation, a knurled hard rubber knob. 23 (Fig 
ure 2) may be secured to the left end of the shaft 

2,874,673 
Gear 260 is driven through the idler gear 27 

by the gear 2 which in turn is mounted upon 
and rotates with the shaft of the feed roller 32. 
The gearing ratio between the gear 2G and the 
gear 260 is designed to overdrive take up roll 288 
to maintain a constant tension in the record . 
sheet 55 during the normal feeding operation of 
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supporting the feed roller 62. By turning the, 
knob. 230 feed rollers 62 may be independently 
driven and recordsheet 55 may be advanced until 
all the recorded matter projects beyond the pres 
sure rollers 208. 
The recording sheet may then be torn at the 

region beyond the pressure rollers and the re 
Corded matter may then be withdrawn from 
the facsimile unit by removal of the take up 
roll 238. ; 
As is seen in Figures 16 and 17, the take up roll 

288 is removably supported by the drive shaft 24 
and the tail stock 28 as will be hereinafter more 
specifically pointed out. 
The recording paper in the present invention 

is positively fed in the appropriate direction for 
Successive line by line scanning and the terision 
is uniformly maintained across the recording 
region of the recording sheet 55, no matter how 
wide the particular sheet may be. . 
As shown in Figure 18, the free end 250 of the 

recording sheet 55 is inserted in the slot 25 in 
the spool 252 of the take up roll 238. The take 
up roll 238 is mounted for rotation between the 
frame up-rights 43-43 by means of the driving 
shaft or plate 240 and the tail stock arrangement 
24. Drive shaft or plate 240 is connected with 
the gear 260 through the friction clutch 26 - 262 
as seen in Figures 1 and 16. 
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recording. 
Africtional slip occurs at the over driven feed 

roll 238 to keep sheet 55 taut as will be further 
described in detail in connection with Figures 16. 
and 17. The feed or drive roll 62 is operated 
through the gear 6 as heretofore described 
particularly in connection with Figure 10. Figure 
10 shows in section the connection between the 
gear 6 and the shaft 280 of the feed roll 62. 
The roller 62 is secured by pins 23 or any 

other suitable means to the shaft 280, the Said 
shaft 280 being mounted in suitable bushings 
282 in the uprights 63. The gear 6 is mounted 
on the extension 290 of the shaft 280 and is rotat 
able with respect to said extension. 
A washer 283 is pinned at the end of the ex 

tension 290 of the shaft 280 and abuts the outer 
end of the hub 284 of the gear 6 in order to 
retain the gear 6 in fixed axial position. A 
pawl 285 is mounted near the periphery of the 
gear 6 and an associated ratchet 286 is pinned 
to the extension 29 of the shaft 280 in Order 
to effect a positive drive connection between the 
gear 6 and the roller shaft; 28. w 
The Surface of the feed roll 62 is metalic in 

order to afford a continuous electrical contact 
to the recording sheet for electrochemical record 
ing action. The metallic portion of feed roll 362 
is connected to ground or frame potential form 
ing the opposite potential to that of the stylus 
assembly. As seen in Figure 12, engagement of 
pawl and ratchet 285-236 occurs when the gear 
A6 rotates in a counterciockwise direction. A 
positive drive is thus effected between the gear 
68 and the drive roller 32 in the proper counter 
clockwise direction during the continuous feed 
ing of the record sheet 55 while a recording 
being made thereon. 
When the knob 336 as seen in Figures i and 2 

is manipulated to turn the shaft 28 counter 
clockwise, that is in the sheet feeding direction, 
retchet 286 slips with respect to pawl 285 per 
mitting the feed roll 362 to be advanced in 
dependently of the continuous drive thereof 
through gear 6 . 

Aanual rotation of shaft 280, and roller a 62 
causes a corresponding rotation of take up roll 
238 through the gearing arrangements 263, 27 
and 27 in the manner herein described in con 
nection with Figure 1. Any recorded matter on 
sheet 55 may thus be manually advanced onto 
the take up roll 238 for removal from the facsimile 
unit. 
Each stylus of the present invention is rigidly 

guided when it is in recording position. In the 
present embodiment three individual stylus as 
Semblies 52 are shown mounted on the link belt 
or chain 5 at equidistant spacings substantially 
corresponding to the width of the recording to be 
made upon the sheet 55. After one stylus has 
passed through the recording excursion, the next 
Successive stylus is thus in position for starting its 
recording excursion. The link belt 5 affords a 
rigid positive driving means for the styli. 
The whole mobile stylus assembly including the 

chain drive 6 and sprockets 53 and 54 and the 
guide roll 300 are insulatingly mounted with re 
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spect to the remainder of the facsimile unit. The 
record sheet 55 is at the potential of the frame 
or base of the unit which is at ground potential. 
The stylus assembly is insulated from the frame 

and is at the opposite potential. 
In order to ensure a rigid linear path for each 

stylus during the recording excursion, means are 
provided for maintaining the chain 5 at a pre 
determined tension or tautness. This means is 
provided at the left end of Figure 2 where means 
for maintaining the predetermined tension in the 
link belt or chain 5 are shown. 

Post 3G carrying the sprocket 54 is carried by 
an adjustable member 302 which is secured to the 
rods 303 and 304 which rods are in turn slidably 
mounted in the openings 305, 306, 307, 308 of the 
brackets 309 and 30 which latter are in turn Se 
cured to the under side of the base 50. 
A compression spring 35 is arranged to me 

chanically bias a rod 304 and hence also the mem 
ber 302 towards the left of Figure 2. Spring 35 is 
so designed that its force will be Sufficient to keep 
the belt or chain properly taut for carrying the 
stylus assemblies 52 successively in their record 
ing path by tending to drive the sprocket 54 on 
its slidable mounting away from the Sprocket 53. 
Any temperature variation or any other varia 

tion which would tend to expand or contract the 
belt 5 or any Wear which may occur in the chain 
or belt 5i may automatically be compensated for 
by the continuous automatic action of the Spring 
35. A predetermined constantly maintained ad 
justment of the tension of the chain or belt 5 is 
thus effected. 
A set Screw 230 is arranged on the side of men 

ber 302 opposite that of the spring 35 and is used 
to hold member 302 further against spring 35 
when it is desired to remove the chain 5 from 
the associated Sprocket wheel. 
After the chain 5? is mounted upon the sprock 

ets 53 and 54 set screw 230 should be clear of the 
member 302 after proper adjustment has been 
effected in order that biasing action of the spring 
315 may be effective to maintain proper continu 
ous adjustment of the chain 5. 

Figure 15 is a croSS Sectional view along line 
5-5 through the compensating mounting for 
the Sprocket 54, Sprocket 54 is Secured to the in 
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port 403 by the plate 407 having the angular de 
pendent flange 408 at one side thereof and the 
additional flange 409 at the opposite side which 
registers with the chamfered side 40 of the 
bracket 40. Screws 4 pass through openings 
in the plate 407 into the main support 403. Com 
pression springs 42 are captured between the 
heads of each of the screws 4 and the upper side 
of the flange plates 407 thus pressing the plate 
downwardly and serving to tend to narrow the 
distance between the base of the U-shaped chan 
nel 406 and the base of the U-shaped channel 
405. 
A slidable stylus support 420 having projecting 

rails 42 and 422 is mounted on the main Stylus 
assembly support member 403, the rails 42 and 
422 being engaged in the U-shaped channels 405 
and 406. The slidable stylus support carries a 
rotatable stylus 425 which is mounted on the 
shaft 426 which in turn is rotatably carried in 
the brackets 42. The bracketS 42 are as is seen 
particularly in Figure 7 extensions of the piv 
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Sulating post or hub 30? having a concentric bush 
ing 325 rotatably mounted on the rod 326. 
Rod 326 is secured by the pin 327 to the ad 

justable member 302 the adjustable member 302 
is in turn secured to the rod 304 by means of the 
pin 328; and it is secured to the rod 303 by means 
of the opposed set screws 329 and 330 which pro 
vide for a variable positioning of the slidable 
member 302 with respect to the rod 303. 
The slot 33i in the base 50 permits the member 

302 to slide back and forth in response to the var 
ious tensioning effects exerted between chain 5 
and the spring 35. - 
As Seen in Figures 9 and 11, the stylus assembly 

52 is mounted on the chain 5i in any suitable 
manner as, for instance, by a pair of pins 400-400 
which pass through the openings in the chain 
originally designed for the link pins thereof and 
which are engaged in the brackets 40 and 402 
of the main stylus assembly support 403. The 
main stylus assembly support 403 has an addi 
tional front bracket 404 forming a U-shaped 
channel 405 between the bracket 404 and the main 
support 403. 
A similar complementary U-shaped channel 

406 is formed at the top of the main stylus sup 75 

otally mounted member 428 which, as seen in 
Figures 9 and 11, is Spring biased by means of 
the spring 429 towards such position that the 
stylus 425 is forced outwardly from the stylus 
supporting member 403. 
The slide 420 which supports the stylus is slid 

able in the channels 405 and 406 and is friction 
ally retained in Such channels by means of the 
Spring pressure of spring 42 upon the plate 407 
Which tends to narrow the distance between the 
bases of the said channels. 
That is, although the slide which supports the 

Stylus may move longitudinally with respect to 
the channels nevertheless the frictional engage 
ment is such that the slide 420 tends to remain 
in Said position. With respect to its support mem 
ber 403. w c 

. The support member 403 carries on the under 
Side thereof the slotted pulleys 430 which engage 
the rail it mounted upon the insulating Support 

8. These slotted pulleys 430 serve to position 
the front of the stylus assembly with respect to 
the rail. The rail of the Stylus assembly carries 
the conical pulleys 43 mounted on the post. 432 
extending downwardly from the bracket 402. 
A compression Spring 433 is placed between the 

under Side of the conical roller 43 and the head 
434 of the post 432 and serves to bias the conical 
roller 43. So that its apex tends to ride close to 
the under side of the bracket 402. The conical 
roller 43 thus serves to support the opposite side 
of the aSSembly On the rail f : 7 and as seen in Fig 
lures 9 and 11, an opening 435 may be provided in 
the bracket 402 of the stylus assembly and a set 
Screw 436 may be inserted therein in order to ad 
just the height of the bracket 402 above the rail 

7. The base of the set screw 436 has been 
Smoothed to minimize the frictional restraining 
forces between this screw.and the rail t . The 
bracketS 40 and 402 are so arranged that a chan 
nel 440 is formed therebetween, the said channel 
registering with the periphery of the sprockets 
54 and 53 when the stylus assembly and the pOr 
tion of the chain upon which it is mounted passes 
Over the Said Sprockets, the said channel 440 re 
ceiving the said Sprockets and the stylus assembly 
being thereby So arranged that it will not in any 
way interfere with the operation of the chain. 
In Suitable cases where that may be desirable, 

the lower rail 422 of the stylus carriage 420 may, 
as is seen in Figures 5 and 7, have a series of teeth 
450 therein forming a rack. A gear segment or 
wheel 451 is pivotally mounted at 452 upon a de 
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pendent bracket 353 Supported by the main sup 
port 403 of the stylus assembly, the said gear seg 
ment 65 meshing with the rack 450 and being so 
arranged that rotation of Said gear segment will 
result in corresponding movement of the rack 650. 
and a corresponding sliding motion of the stylus 
carrier 420 within the channels 605 and 406 of the 
stylus assembly 52. 
The chain 5 is So arranged that when the pic 

ture is being received, the said chain is always in 
continuous motion without any necessity for the 
chain or any portion of the driving mechanism 
thereof to come to a stop at that time. 

Nevertheless in Spite of this fact the arrange 
ment of the present stylus and the cooperating 
synchronizing elements hereinafter described is 
Such that Synchronization may be had for each 
Scanning excursion of each stylus and the actual 
rolling stylus $25 may be brought to a stop for the 
purpose of obtaining Such synchronization with 
out the necessity for stopping even the stylus as 
Sembly itself or anything connected therewith. . 

In other words, the synchronizing apparatus of 
the present invention does not coact with any of 
the driving elements whatever of the sprockets 
and the chain itself and even the movement of 
the stylus assembly and the supports thereof is 
constant and continuous during the recording. 
The slidability of the subsidiary stylus carriage 

420 within the U-shaped channels 405 and 406 is 
the Sole means of permitting synchronization. 
The relative mass of the stylus carriage A2 and 
the associated stylus 625 is, it will be noted, so 
Small that the momentary stopping of the stylus 
carriage 420 for the purpose of synchronizing will 
not have any vibratory or disrupting effect of any 
nature whatsoever upon the picture or upon th 
recording operation. 
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The synchronizing lever 33 is pivotally mount 

ed on the pin 869 which is also supported on the 
bracket 467. The synchronizing lever 468 is so 
arranged that the portion 468 thereof is of . 
greater mass and weight than the portion 468a. 
thereof so that the natural tendency of the lever 
668 is to rotate in a clockwise direction with re 
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In other words, instead of having the synchro 
nizing operation take place in such manner that 
the moving maSS of the chain and all of the stylus 
Supports and Sprockets which drive the chain as 
well as the shafts which drive the sprockets are 
brought to a stop, it is necessary only to inter 
fere with the forward movement of the stylus car- 45 
riage 420 momentarily until the receipt of the 
synchronizing impulse in order to obtain the nec 
essary synchronization. 

Accordingly, as is seen in Figures 6 and 8, the 
synchronizing apparatus operates only upon the 
subsidiary stylus carriage 420 and does not inter 
fere with the operation of any other portion of 
the mechanism and in fact is so arranged that 
should there be any tendency for it to interfere 
in any other portion of the mechanism or should 
the Stylus carriage 320 be moved to such position 
that it may tend to be removed from the main 
Support 403 dif the stylus assembly 52, then the 
hold upon the stylus carriage will be released so 
that the stylus carriage might proceed with the 
remainder of the mechanism. 
As is seen in Figures 6 and 8 the synchronizing 

mechanism comprises the synchronizing magnet 
which is mounted in any suitable manner as 

for instance on the bracket 46 which is in turn 
supported from the base 50 of the mechanism. 
The electromagnet is arranged to coact with 
and when energized to attract the armature $62, 
the said armature 462 being pivoted at 463 and 
being biased by the tension spring $64 away from 
the magnet . The tension spring 668 is con 
nected at one end to the pin 465 of the armature 
462 and at the other end is connected to the pin 
466 which is mounted upon the bracket (38 which 
in turn is also supported from the base 60. 

spect to Figure 6, its mounting upon the pin A69 
being sufficiently frictionless in character to per 
Init of Such rotation. 

As is seen in Figure 8, the lever 468 is so posi 
tioned with respect to the stylus assembly 52 that 
it will abut against Only the leading edge of the 
subsidiary stylus carriage 420, and will not in 
any way engage any other portion of the main 
stylus assembly. . . . 
The lever 468 is restricted against the counter 

clockwise movement which the balancing of its 
weight would otherwise create by the pin 370 of 
the protective lever 3 which is also pivoted on 
the pin A69. The protective lever 3 also com 
prises two arms, one arm 47 'having increased 
maSS or Weight and the other or tripping arm 
4 fa being of lesser mass or weight, the arms of 
the lever 67 being so arranged that the two are 
normally biased to rotate in clockwise direction 
With respect to Figure 6. 
The 'possible clockwise rotation of the protec 

tive lever 47 is inhibited by the stationary pin 372. 
which is mounted upon the bracket. Thus in 
mediately before the synchronizing impulse is re 
ceived, the Synchronizing lever 368 is arranged in 
the position shown in Figure 6 where its arm 368a 
is disclosed in the path of the subsidiary stylus 
carriage 620 while its arm 368 is supported on 
the pin 47 o' of the protective lever 478. The pro 
tective lever 4 is so arranged that its arm 87 c. 
is in the path of the main portion of the stylus 
assembly 52 and its other arm 4 is supported 
on the stationary pin (32. : 
The arm 468a of the synchronizing lever 468 

as well as the arm 4 a. of lever portion a pro 
ject through the opening 480 in the base 56, the 
Said opening being sufficiently large to permit. 
of the operation hereinafter described. . 
The arm 468a is arranged at the beginning of 

the Scanning excursion, that is, it is, with re 
Spect to Figure 1, Set at the left hand side of 
the sheet 55. Thus it is arranged so that it will 

50 interrupt the movement of the stylus carriage 
820 at the beginning of each scanning excursion. 
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When the chain 5 is moved so that stylus as 
sembly 52 arrives at the beginning of a scanning 
excursion, the chain 5 and the entire stylus as 
sembly 52 continue their movement without in 
terruption. (This, it should be noted, is directly 
opposite to anything previously performed in the 
facsimile art). . . . . 
The arm 468a, however is so arranged that it 

will abut against the leading edge of the Sub 
sidiary stylus carriage 426 and hold the said sub 
sidiary stylus carriage 620 stationary with re 
spect to the left hand side of the sheet and hence 
stationary with respect to the beginning of the 
scanning line. 

Accordingly, owing to the continued movement 
of the chain 5i and of the remainder of the 
stylus assembly 52, the subsidiary stylus carriage 
420 will slide in the U-shaped channels 405 and 
408 of the main stylus assembly, and will con 
tinue to slide therein, moving outwardly as, for 
instance, shown in Figure 6 until the synchroniz 
ing impulse is received. 
Thus, for instance, as seen in Figure 6, should 

the subsidiary stylus carriage. 429 have originally 
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projected outwardly from the leading side of the 
Stylus assembly 52 and should the entire stylus 
assembly 52 have reached the synchronizing arm 
468 so that the leading edge of the subsidiary 
Stylus carriage 420 contacted the said arm at 5 
the time when the right hand end of the stylus 
assembly 52 was in the position shown by the 
dotted lines, then although the stylus assembly 
52 and the chain Will have nevertheless continued 
their movement to the position shown by the 
Solid lines, the Subsidiary Stylus carriage by rea 
son of the fact that it was thus held stationary 
will have with respect to the stylus assembly 52, 
been apparently moved backwards to await the 
Synchronizing impulse which would permit it to 
commence its scanning excursion. 
In order to effect this operation the arm 468' 

of the lever 468 is held against counterclockwise 
motion under the influence of the force supplied 
by the stylus assembly 52 to the subsidiary stylus 
assembly 420 by the detent 48 in the armature 
462 which engages the pawl 482 at the end of the 
arm 468. 
On receipt of a synchronizing impulse, the 

magnet 7 is energized and attracts the arma 
ture 462. When the arnature 462 is attracted, 
the detent 48 is pulled away from the pawl 482 
and nothing now prevents counterclockwise rota 
tion of the lever 468. 

. The frictional engagement of the plate 407 
against the subsidiary stylus carriage 420 is such 
that while it will yield and permit the stylus car 
riage to move backward with respect to the Sty 
lus assembly when the lever arm 468 is held in 
fixed position, it will nevertheless permit the 
stylus carriage to move forward with the stylus 
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assembly and to move the lever arm 468a out of 
the way when the opposite end 48 of the lever 
468 is not engaged by the detent 48. 

Accordingly, upon receipt of the Synchronizing 
impulse the ability of the lever arm 468 to im 
pede the movement of the subsidiary stylus car 
riage with its stylus assembly is terminated and 
therefore immediately upon the receipt of the 
synchronizing impulse the Subsidiary stylus car 
riage 420 starts to move with its stylus assembly 
and commences the scanning excursion at the 
beginning of the Scanning line. 
The one danger that may arise where a non 

technical or home user is operating the record 
ing unit is that improper or unpracticed opera 
tion thereof may possibly result in the withdraw." 
ing of the subsidiary stylus carriage 420 from the 
stylus assembly 52; but the lever arm 4 is pro 
vided to obviate this possibility. 
The arm 47 d of the lever 47 is so arranged 

that it will contact the main or unslidable por 
tion of the stylus assembly. When the main por 
tion of the stylus assembly strikes the arm 47a, 
it will cause the said arm to rotate in a counter 
clockwise direction. The chamfered portion 485 
of the arm 47 ' of the lever 47 will then strike 
the pin 486 of the armature 462 and owing to 
the counterclockwise rotation of the lever 47 
move the pin towards the Synchronizing magnet 

and accordingly therefore likewise move the 
armature 462 in that direction in order to disen 
gage the pawl 482 of the arm 468 of the lever 
468, thus releasing the subsidiary stylus carriage 
420 from the stopping action of the arm 468a and 
hence permitting the stylus carriage to continue 
its movement with the stylus assembly 52. 
The arm 4 ia of the lever 47 is so Spaced and 

arranged that it will not merely engage the main 
portion of the stylus assembly 52 but also that it 

40 

7 
will engage said portion of the stylus assembly 
52 only after the subsidiary stylus carriage 420 
has had an opportunity to traverse a substantial 
portion of the channels 405 and 406 in the at 
tempt to reach Synchronism. - 

Accordingly, in ordinary operation unless sub 
Stantial accidental misphasing of a Serious and 
unusual type should occur the arm 47 a should 
rarely come into operation for the purpose herein 
described but it is present as a safety factor in 
order to prevent the subsidiary stylus carriage 
420 which is very light in weight and very small 
in size from being accidentally removed from 
the stylus assembly 52 and thus becoming lost. 
The synchronizing magnet 7 is energized upcn 

the receipt of synchronizing impulses in order to 
Operate, the synchronizing levers and in order 
to release the synchronizing lever 468 to permit 
the subsidiary stylus' carriage 420 to begin the 
scanning excursion. For this purpose, the cur 
rent must be made to flow throiugh the magnet 
7 in time to receive the Synchronizing impulse. 
Accordingly, the driven shaft. 00 (Figure 13) 

of the sprocket 53 which drives the chain carries 
a cam 500 (Figures 13 and 14) which is arranged 
to disconnect the current from the stylus assem 
bly and to make the circuit to the Synchronizing 
magnet whenever a Scanning excursion is com 
pleted and whenever a synchronizing impulse is 
thus to be received. 
The cam 500 has a lug 50 extending therefrom 

for this purpose. A rod 502 is carried in an open 
ing 503 of the base 50 and is so arranged that 
one end thereof bears against the cam 500 and 
the other end thereof bears against the central 
contact 504 of a cam switch 505. 
The central contact 504 of the can Switch 505 

is spring biased in such manner that it tends 
always to drive the rod 502 against the side of 
the cam 500. Normally the current flows from 
contact 504 into contact 506 of the calm Switch 
505 in order to energize the styli and to record : 
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the picture modulations upon the recording sheet 
55. 
The cam 500 is so arranged that upon comple 

tion of the scanning excursion a lug 5 has 
driven the rod 502 to the position shown in Fig 
ure 14 where the contact 504 is engaged with 
the contact 507 which energizes the Synchroniz 
ing magnet and thus permits the Synchronizing 
impulse to be received and to be impreSSed upon 
the synchronizing magnet and hence to permit 
the starting of the scanning excursion at the 
proper moment. Y 

In order for the lug 50 to be in position at 
the termination of each scanning excursion, a 
single revolution of the sprocket wheel 53 must 
represent the length of a scanning line. Thus, 
the circumference of the shell must equal the linear scanning distance. 
By means of this arrangement only the stylus 

itself may be moved and only the small carriage 
associated with it in order to obtain proper syn 
chronism. In actual practice, the subsidiary. 
stylus carrige 420 need not be more than a gram 
or two in weight and is of the relatively small size 
and mass shown in Figures 1, 6 and 8. 
The construction of the cam switch of Figure 

14 and the manner of actuation thereof is such 
that for most practical purposes and ordinary. 
utilization of my invention the circuit will be 
changed so that the synchronizing means will be 
energized by the synchronizing impulse and so 
that the current will not flow through the styli 
when the synchronizing impulse is received, 
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It will be noted, however, that the cam switch 

operation of Figure 14 is from the drive shaft of 
the sprocket while Synchronization takes place 
at the stylus assembly 52. Hence when the rota 
tion of the Sprocket and of the chain Which car 
ries the stylus assembly is at such speed that a 
considerable amount of movement of the Styli 
with respect to the chain becomes necessary, 
there is a possiblity (remote, however) that the 
switching operation of Figure 14 may be out of 
phase with the operation of the stylus assemblies, 
that is, the subsiding stylus carriage may pos 
sibly at some stage of the operation commence 
its movement pursuant to the synchronizing in 
pulse before the cam of Figure 14 has changed 
the switch. This may require a sufficient delay 
in the commencement of the picture impulses to 
ensure that they will be recorded. In Order to 
provide for this remote contingency in Order to 
make it possible to record picture impulses as 
soon as the stylus moves, and in order therefore 
to ensure that switch operation from the Syn 
chronizing magnet to the stylus will occur only 
when such operations are necessary and only 
when the stylus has been brought up against 
the synchronizing lever, I may mount as is seen 
in Figures 21a and 21b, the switch 55 upon the 
synchronizing lever 468a and arrange the central 
member 504 of the cam switch so that it will 
ordinarily contact the member 565 and hence 
energize the styli. 
The central member 504 is also so arranged 

that when the stylus mounting 42 is brought to 
a stop against the lever 436a, it will also press the 
member 50é of the cam switch against the men 
ber 30 of the switch and hence disconnect the 
stylus assemblies and connect the synchroniz 
ing magnet in the circuit. 
Upon receipt of the synchronizing impulse re 

sulting in the dropping of the lever 68a in the 
manner previously described, and the consequent 
continued movement of the stylus assembly, the 
central member 504 of the cam Switch Will be 
disengaged from the stylus assembly and Will 
again by reason of the direction of force of its 
spring be engaged with the member 506 of the 
cam switch to reenergize the stylus assembly. 
By this modification of my apparatus, it is 

therefore possible to ensure that all operations for 
switching the current from the stylus assembly to 
the synchronizing magnet are exactly Synchro 
nized with the scanning head of the stylus aS 
sembly and are in fact a function of the move 
ment of the scanning head so that no matter 
what the position of the stylus may be with re 
spect to its principal mounting, it is the stylus 
position alone which governs such Switching 
operation. 

It should be emphasized that the construction 
and arrangement of Figure 14 is useful in Con 
nection with the present invention particularly 

... where rephasing of the type hereinafter described 
in connection with Figure 4 takes place, at rela 
tively frequent intervals, -but that the construc 
tion of Figure 21a is such as to ensure an abso 
lute relationship between the position of the 
stylus itself and the Switching operations. 
The driving mechanism for the stylus assembly 

is at no time stopped while a picture is being 
received and therefore neither the motor, the 
drive shafts, the sprockets, the chain or even 
the stylus assemblies themselves need at any time 
be stopped. 
The only member that is momentarily stopped 

is the relatively small subsidiary stylus carriage 
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itself which is such a small portion of the mech 
anism that its mass can have no vibratory effect 
of any kind whatsoever. 
By reason of the fact also that any vibration 

caused by the starting and stopping of relatively 
heavy parts is obviated and by reason of the 
accuracy possible in the present device, the stylus 
assemblies and the chain drive therefor may be 
caused to rotate at a speed closer to that of the 
transmitter SO that the received picture Will be 
more accurately in phase with the transmitted 
picture than has ever before been possible. 
The styli (25 themselves may have any suit 

able form and thus may be a moving point or 
moving rounded blunt edge as the case may re 
quire. I prefer, however, to use, a rotatable disk 
contacting stylus Wherein the thickness of the 
stylus disk is of the order of the thickness of the 
recording line employed in recording. 
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Thus where one hundred continuous lines per 
inch are used, the thickness of the disk may be 
/100 of an inch or slightly more in which latter 
case, the peripheral or contacting edge of the disk 
may be rounded to effect the desirable contactihg 
width. With the record sheet. 
The stylus disk may be made preferably of a 

hard metal. Such as tungsten, molybdenum or 
other Suitable metal or alloy. The hub of the 
stylus disk may be either machined integrally 
With the disk itself or ray be brazed or otherwise 
secured with or to a wafer disk corresponding 
to the stylus 425. 
The set screw 636 (Figure 11) serves to ensure 

the horizontal alignment of the stylus assembly 
frame or unit. The set screw has preferably a 
hard rounded bearing point for riding on top of 
the surface of the rail . . . 

In addition, the stylus 25 may be positioned 
in accurate alignment with the surface of the 
recording sheet 55 by means of the wires 56 and 
55, shown in cross section in Figure 11 and more 
clearly shown in Figures 19 to 21. 

It should be here noted that the disk stylus is 
rigidly maintained at the proper scanning posi 
tion and is free to rotate. In certain embodi 
ments it may be possible to virtually displace the 
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stylus by an anout equal to several times the 
thickness of the stylus disk. The wires 55 and 
55 may thus constitute an accurately arranged 
guide for the stylus and may thus keep the stylus 
disk 25 in accurate position in the recording 
path. 
The Wires 65 and 552 may also prevent any 

fiuttering or parasitic movement of the stylus 
disk ensuring uniform high quality high speed re 
cording. 
The wires 550 and 55? are hence arranged in 

the recording path and spaced by a distance 
equal to the thickness of each recording disk. 
They are held taut and close to the recording 
sheet 55 to form the horizontal guide for the 

- stylus. 
I have found this guide wire arrangement of 

particular use for high Speed recording operation 
such as 100 to 200 lines perminute. 
As seen in Figure 19, at one side of the sheet 

55 I provide an anchor 552 for the wires, the said 
anchor being Secured to the left upright 33. 
The opposite, ends of the wires are supported in 
the anchor 553 which also is similarly supported 
upon the opposite upright 43. Y 
The tensioning posts 554 and 555 are fixed in 

the block 553. Both of the blocks 552 and 553 
are of insulating material to electrically isolate 
the conductive wires 550 and SS from the frame, 
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Guide wires 550 and 55 are arranged adjacent 

the recording sheet 55 at the recording region 
without contacting therewith. The metallic guide 
wires necessarily contact the stylus and are 
therefore of the same electrical potential as that 
of the stylus which is opposite that of the record 
ing sheet. . 

Accordingly, in order to avoid a marring of the 
recording sheet, the guide Wiites must at no time 
touch the recording sheet while at the same time 
they must be electrically clear of the frame and 
other associated drive mechanism. 
As is seen in Figure 21, in order to provide the 

preferred guide wire tensioning arrangement, the 
slot 560 guides the lower wire 55 into its proper 
position on the block 553. The right end of the 
Wire 55 is Secured to the rod 555 Within a hole 
56 of the block 553. Both the posts 554 and 555 
are frictionally tight within the block 553. 
Tensioning adjustment of wire 55, is effected 

by turning the post 555 by passing a pin or 
Wrench through the hole 562 therein and rotat 
ing the same. The tension of the guide Wire 55 
may be adjusted by the post 554 in a similar man 
ner. The opposite ends of the wires are sup 
ported in the anchorage block. 552 by passing 
them through an appropriate slot 565 in the block 
552 and around the anchoring Screws 566. 
In the operation of the recorder of the pres 

ent invention, it is important that proper phas- : 
ing should obtain at all times and it is further 
important that the stylus carrying chain 5 and 
the stylus assembly 52 should commence, their 
Operation generally at the same time as the 
transmitter. That is, it is useful that an effort 
be made automatically to obtain proper phasing 
at the start of the picture reception and further 
to provide that this phasing be automatic so 
that it will be unnecessary for an unskilled op 
erator or home user to perform any complicated 
technical operations which he may not under 
Stand. 

Accordingly, as is seen in Figures 3 and 4, I 
have provided an automatic non-slipping clutch 
mechanism which will ensure that the stylus as 
Semblies will commence their excursion across 
the recording surface 55 at the moment trans 
mission is begun. By this means, also the syn 
chronizing operation hereinbefore described with 
respect to the subsidiary stylus carriage may be 
caused to operate over the relatively small linear 
length of the channels which support a subsidiary 
stylus carriage and it will not be necessary to 
move this Subsidiary stylus carriage any Substan 
tial distance with respect to the stylus assembly. 
The clutch 95 of Figures 3 and 13 as is seen 

more particularly in Figure 4, comprises a circu 
lar ratchet 600 keyed to and rotatable with the 
main drive shaft 83 and a pawl SOf pivotally 
mounted at 602 upon a disk 603 keyed to and 
rotatable with the synchronized driven shaft 00. 
The pawl 60 is biased by means of spring 604 
which also is mounted on the disk 603 towards 

... engaging position with the ratchet 600. 
When the pawl 60 f is engaged with the ratchet 

600, then normal driving of the shaft 100 in a 
clockwise direction with respect to Figure 4 by the 
shaft 83 is possible. When the pawl is disen 
gaged from the ratchet 600, then the driven shaft 
00 is disconnected from the driving shaft 83 and 
the chain and sprocket arrangement and the 
stylus assemblies carried thereby are no longer 
driven. The magnet 60 is arranged to discon 
nect the pawl from the ratchet and to connect 
the pawl to the ratchet at a predetermined point, 

l 

the said point being predetermined by the posi 
tion of the stylus assemblies with respect to the 
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beginning of the scanning excursion. 
The pawl 60 has at one end thereof a hook 

shaped engagement portion 6 which engages 
a hook 62 on a bell crank lever 63 which is piv 
otally mounted at 614 upon the bracket 6f 5 which 
also supports the magnet 60. 
The opposite end of the bell crank lever 63 

carries an armature 66 which may be attracted 
by the magnet 60. Tension spring 67 engages 
the bell crank lever 63 at 68 and is adjustably 
mounted in the other end in the adjustable Screw 
6f 9. The spring 6 it is so arranged that it con 
tinuously biases the bell crank lever 63 into en 
gaging position so that the hook 62 engages the 
hook shaped extension 6 of the pawl and thus 
disengages the pawl 60 from the ratchet 600. 
When the magnet 60 is energized it attracts 

the armature 6f 6, thus causing a counterclock 
wise rotation of the bell crank lever 6 3 disen 
gaging the hooks 6 E 2 and 6 and thus permit 
ting the Spring 64 to drive the paWI into engage 
ment with the ratchet 600. 
When during the rotation of the ratchet 600, 

the magnet 60 should be deemergized, then the 
spring 6 will return the bell crank lever 6:3 to 
the position shown in Figure 4 in which case the 
pawl 6 of when it comes around once more to the 
position shown in Figure 4 will engage the hook 
62 of the bell crank lever which will thus re 
lease the engagement of the pawl and ratchet 
and bring the pawl to an immediate stop. 
The sprocket, the chain and the stylus aSSern 

blies are so arranged that the pawl 6f will as 
Sume the position shown in Figure 4 three times 
during each revolution of the chain 5; and will 
thus assume such position every time that the 
stylus assembly reaches the position indicated 
by the dotted lines 52 of Figure 6. 
Thus whenever the members of Figure 4 are in 

the position shown, it will be clear that one of 
the stylus assemblies is in a position to com 
mence the scanning excursion. 
The magnet 60 is so arranged that it will be 

energized whenever impulses are being received 
from the transmitting station and will be deer 
ergized upon cessation of Such impulses. 
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The magnet 6 to will be energized whether the 
impulses received are picture signals or Synchro 
nizing signals and thus will be constantly ener 
gized as long as a picture is being transmitted. 

Accordingly, the pawl will be in engagement 
with the ratchet, and shaft 0 will be driven 
by shaft 83 as long as picture signals are being 
transmitted. 
The shaft foG will thus be engaged in driving 

relationship with the remainder of the appa 
ratus by means controllable from the transmit 
ter and will be disengaged from driving rela 
tionship by means controllable from the trans 
mitter and it will thus be possible for the trans 
mitter to control the operation and the starting 
annd stopping of all of the receivers tuned to 
the said transmitter. 
When it is desired to receive a picture, it will 

be necessary for the receiving operator to turn 
on the current to his receiving machine and to 
place the motor in operation before the trans 
mitting station starts sending the picture. 
The shaft 83 will continue to rotate without 

driving the chain. As soon as the transmitter 
operator decides that picture transmission and 
reception should begin, he may immediately start 
the synchronizing and picture scanning impulses 
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in a manner now known in the art. Immediate 
ly upon the reception by the receiving apparatus 
of any transmitted impulse, the hook 6.2 of Fig 
ure 4 will be released, the pawl 60 will be en 
gaged with the ratchet. 600, the shaft will 
start to operate and the chain will start to move. 

Accordingly, the transmitter may control the 
starting of the scanning operation. 
Immediately upon cessation of the transmis 

sion of the picture and immediately upon the 
cessation of the transmitting of impulses, the 
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magnet 6 will be deemergized and the pawl will 
be disengaged from the ratchet, and engaged 
with the hook 3 2 and the recorder will be 
brought to a stop with the pawl in a position 
shown in Figure & so that the stylus assembly 
will be in a position at the beginning of a scan 
ning excursion. 
Thus the receiving operator need not attempt 

to obtain proper phasing with the picture being 
transmitted. It is only necessary for him to turn 
on his receiver and to start the motor 56 thereof 
before picture transmission is to start. Nor is 
it necessary for him to stop the scanning opera 
tions at the termination of picture reception 
since the chain will automatically thus be 
brought to a stop immediately upon cessation of 
transmission. 
The automatic phasing thus obtained may be 

useful in many connections. It should be point 
ed out that should the signal at any time drop 
to zero, the magnet 6 will be deenergized and 
the bell crank lever 63 returned to its original 
position. Should this occur during a scanning 
excursion, it will have no bearing upon the oper- : 
ation of the receiver since the pawl 6 will not 
at that time be in position to be disengaged by 
the hook 32. 
Should it occur just before the beginning of 

a scanning excursion, then it will simply mean 
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that no synchronizing impulse has been sent and . 
obviously where no synchronizing impulse has 
been sent, it is not desirable that a scanning ex 
cursion should cominence. So that the fact that 
the magnet (3 may be deenergized by the signals 
accidentally falling to zero will have no adverse 
effect at all upon the picture reception while its 
beneficial uses are obvious. 

The phasing operation performed by the ap 
paratus set forth in Figure 4 has still another 
purpose, that of resetting the subsidiary stylus 
carriage 420. This purpose and the operation 
of these members for that purpose will be more 
clearly understood from the following descrip 
tion. 
As has already been pointed out, the subsidiary 

stylus carriage 32 is momentarily brought to a 
stop by the arm 468a of the lever 468 immediate 
ly before each scanning excursion; and the sub 
sidiary stylus 32 is caused to remain stationary 
'and (by reason of the continued forward move 
ment of the stylus assembly 52) is caused ap 
parently to move backwards with respect to the 
stylus assemblies 52. 

in its movement backwards with respect to 
the stylus assembly 52, the rack portion 456 
thereof, engaging the teeth of the gear segment 
43 which is rotatable on the pin 462, causes this 
gear segment to rotate in a clockwise direction 
with respect to Figure 6 and thus causes the gear 
segment to assume a position such as, for in 
stance, that shown in Figure 6. 
As is seen in Figures 2, 3 and 7, a lug 6 is 

mounted upon the base 5 in any suitable 
manner, the said lug. 700 being so arranged that 
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it will engage the plane surface of the gear 
segment 35A, during the return excursion of the 
stylus assembly 52, that is, at the position indi 
cated by the arrows 702 of Figure 1. When the 
plane surface of the gear segment comes into 
contact witht the lug eC, the forward motion 
of the stylus assembly 52 causes the plane sur 
face to be rotated about the pin 852 and 
hence causes the gear segment 35 to be rotated 
thus moving the rack $50 mounted upon the 
rail. 822 of the subsidiary stylus carriage 328 and 
hence moves the subsidiary stylus carriage 626 
forward to its original position, where it is in 
position once more on the next scanning excur 
sion to be engaged by the arm 368a for the syn 
chronizing purposes herein above described. 
In this operation, it should be noted that the 

first synchronizing impulse for each of the stylus. 
assemblies may move the subsidiary stylus car 
riage 420 back upon its stylus assembly 52 to 
a considerable degree but subsequent Synchron 
izing operations will have only slight additive 
effect. However, at the end of the ordinary pic 
ture transmission, this slight displacement of 
the subsidiary stylus carriage 420 for each scan 
ning line may have an additive effect which may 
at times be sufficient to move the subsidiary stylus 
carriage off the stylus assembly itself; or (in 
cases where the protective lever arm 4 a. is 
used) it may have the effect of moving the sub 
sidiary stylus carriage 420 back to such posi 
tion that it will not await the synchronizing 
impulse. The apparatus hereinbefore described 
in connection with Figure 4 and particularly the 
pawl and ratchet arrangement 68-690 may be 
utilized in order to reset the stylus after Such 
additive effect has produced a staficient move 
ment to endanger the accuracy of the record 
ing. 

I have found that by the use of my appara 
tus a picture transmission for as long as seven 
teen minutes will not displace the stylus suff 
ciently within its assembly to destroy the oper 
ativeness of the device; this is important since 
in no case is it necessary that a single picture 
transmission should last seventeen minutes. 

Immediately upon the cessation of picture 
transmission, the pawl and ratchet arrangement 
hereinbefore described in connection with Figure 
4 will bring the next stylus assembly back into 
proper phase relationship and into proper origi 
nal position once more, thus nullifying the addi 
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tive effect of all the previous Synchronizing in 
pulses which may have tended substantially to 
displace the stylus and upon recommencement 
of picture transmission, each of the other styli 
after having successively been brought back by 
the gear segment operation of Figurel, herein 
before described, will be properly positioned once 
more for recommencement of picture reception. 
Should it be possible for any reason that the 

subsidiary styli carriages 42 of the respective 
stylus assemblies 52 be displaced a substantial 
amount during the reception of a picture, it is 
possible for the transmitter to cease transmission 
for a single scanning cycle-in other words, for 
an interval unnoticeable to the human eye-and 
then to recommence operation again, in which 
case the stylus resetting operation will have oc 
curred, and the styli will be back Once more to 
their Original position. - . 

Thus in ordinary picture transmission where 
it has been found that a transmission for as long 
as seventeen minutes still has not additively 
moved the subsidiary stylus carriages sufficient 
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ly to prevent the synchronizing operations here 
inbefore described, it will be possible, in order to 
produce an extremely high safety factor, to re 
duce the transmitting signal to zero for a single 
Scanning cycle once in every five or ten minutes 
and thus reset the styli once more. 

It is true that such starting and stopping may 
result in vibration but this type of vibration will 
occur Only once in five or ten minutes instead of 
one hundred times each minute as has hereto 
fore been necessary. 
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All of the elements which may in any way come 
in contact with the stylus or which may in any 
way come in contact with other portions of the 
picture receiver should either be properly in 
sulated or should be so arranged as to be at the 
same potential as the member with which they 
Corne in contact. 
The insulating elements for each of the ap 

paratus has been above described. It should be 
noted in connection with Figure 8 that the levers 
468 and 47 are so arranged with respect to the 
pin 469 that the pin 469 may be mounted in an 
insulating block 467 Secured by means of the 
screw to the base S0. Should it be desirable 
in any case that the block 467 should be of metal 
then the said block 467 should be electrically iso 
lated in any suitable manner from the base 50; 
hence an insulated Space as at 72 may be placed 
therebetween and the screw may have an 
insulating washer 73 and an insulating sleeve 
74 in order to electrically isolate the block 467. 
The foregoing means permits the obtaining of 

synchronism to a degree which has not hereto 
fore been believed to be possible in the facsimile 3. 
art. 

It is possible now to move the chain and its 
aSSociated stylus So that the scanning move 
ment is moving at almost the same speed as the 
Scanning movement of the transmitting appara 
tus. Synchronizing no longer requires the start 
ing and stopping of relatively large masses but 
Sinly the sliding of a member which need not 
weight more than a gram or two. 
The type of operation for synchronizing pur 

poses hereinabove described is not limited how 
ever to the chain drive arrangement set forth 
but may be utilized with many other elements. 
Thus, for instance, as seen in Figure 22, this type 
of continuous synchronization which results in " 
reduction in the hasses, the movement of which 
must be changed for synchronizing purposes, may 
be applied as readily to the ordinary type of light 
beam reception scanning in connection with tele 
picture recorders of the type shown in my Pat 
ents 2,100,161 or 2,047,683. - 

Previously, in light beam recorder scanning 
where a source of light regulated by the incom 
ing picture impulses traveled longitudinally along 
the revolving drum, it was necessary to bring the 
entire drum and in fact the entire recorder as 
sembly to a stop once during each revolution of 
the drum in order to ensure proper synchroniza 
tion and in order to further ensure that the light 
beam could commence its scanning excursion at 
exactly the properpoint. . . . . 
- While such apparatus performed its intended 
function and while commercially clear pictures 
were received by this means, the relatively large 
masses which it was necessary to bring to a stop 
once during each revolution of the drum were 
such as to make necessary various types of con 
structions for shock absorption, and even in such 
cases synchronization was nevertheless a difficult 
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process and the elimination of the effects of 
vibration was not complete. v 
The construction of Figure 22 and the asso 

ciated Figures 23-33 inclusive is such that syn 
chronization may be obtained in accordance with 
the principles previously described in this appli 
cation while nevertheless permitting the relative 
ly large constantly moving masses of the recorder 
to continue to move at constant speed; it being 
necessary only to momentarily move once dur 
ing each scanning revolution a single individual 
member having almost no appreciable mass. 

It should be again emphasized in connection 
with this type of recorder that the motor thereof 
will continue to operate at a constant speed, the 
receiving drum will continue to be rotated at 
constant speed, even the scanning apparatus it 
Self will continue to move longitudinally at a 
constant Speed, and only the light beam will be 
deflected momentarily for the purpose of produc 
ing the necessary synchronism. 
The elements necessary to cause such deflec 

tion of the light beam are of such Small mass 
(relative to the other moving parts which it had 
been previously necessary to bring to a stop) as 
to make unnecessary the various types of shock 
absorbers previously required while at the same 
time. by reason of the vibrationless recording thus 
made possible, a greatly improved picture may be 
received. 
The recorder of Figure 22 is essentially the same 

type of recorder as is set forth in my Patent 
2,947,863. It consists primarily of a recording. 
drum 750 driven by a motor 75l. The motor 75, 
through the shaft 752 and the gearing arrange 
ment 753 and the clutch 754, drives the shaft 755 
which in turn in the manner described in my 
Patent 2,047,863 drives the removable drum 750 
which is supported at one end on the shaft 55 
and at the other end by the retractable tail stock 
56. 
The Same motor through a Suitable gearing 

arrangement 757 drives the shaft 758 thus rotat 
ing the screw 759 for driving the light beam hous 
ing 760 which may, by the cam lock lever 76, be 
engaged with or disconnected from the screw 759. 
The light beam housing 760 is also of the gen 

eral form shown in my Patent 2,047,863 and con 
sists, as is seen more particularly in Figure 26 of 
a light source 762 the intensity of which is con 
trolled by the received facsimile impulses. 
A suitable reflector 63 guides the light beam to 

a suitable lens system 764. Instead of permitting 
the light beam to impinge upon the receiving 
drum 750 directly through the lens system, the 
light beam instead is reflected by the reflector 
765 to the longitudinal reflector 766 from which 
the light beam is impinged upon the drum 750. 

In its excursion longitudinally of the drum, the 
light beam housing 760 is guided by suitable rails 
767, and 768 in the manner described in my afore 
mentioned patent. 
The particular means of guiding the light beam 

housing is obviously of no importance for the 
present invention and any means which will 
case the light beam housing to move longitudi 
nally along the drum in a regular continuous 
manner may be used in connection with the pres 
ent invention. . . 
The reflector 766 is the particular means uti 

tized for the purpose of deflecting the light beam 
in order to obtain synchronism, this reflector 766 
(Figures 22 and 26) being engaged at each end in 
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mounting members 69 which are rotatably sup 
portable in the mounting brackets and S. 
The mounting bracket 770 is an ordinary 

bracket which will permit rotation of the member 
69 mounted therein and hence will permit rota 
tion of the reflector 786. As is more particularly 
seen in the cross-sectional view of Figures 26 and 
28, the reflector 766 is preferably a rairror. On a 
railled shaft, the reflecting surface or Knirror 
being obtained by a suitable coating or polishing 
of the shaft. The rotation of the reflector 66 as 
is seen in Figures 26 and 28 results in a deflection 
of the light bean so that it strikes the drun at a 
different angle and hence at a different area, for 
each different position of the reflector 66. 

The synchronizing means of this modified form 
of the present invention depends upon proper 
rotation of the reflector 766 in order to ensure 
that the light beam will initially impinge upon the 
drun at the beginning of the picture only; and 
hence instead of causing the drum to be stopped 
once during each revolution thereof in order to 
obtain synchronism, the purpose of this modified 
form of the present invention is to so arrange the 
reflector that it will at the termination of a 
scanning line commence to move with the drum 
at such speed that the light bear will remain 
stationary with respect to the surface of the 
drum; and upon receipt of the synchronizing 
impulse such movement of the light beam to 
gether with the surface of the drums will be 
stopped so that the light beam will then, by rea 
son of the movement of the drum with respect 
thereto, traverse the drum in the ordinary scan 
ning operation. 
For this purpose, the mounting 77A of the re 

flector 788 (see Figures 24, 23, and 27) is such as 
to create the desired deflection. The mounting 
77 comprises spring pressed brackets 772 and 
23 frictionally engaging the portion 69' of the 
reflector shaft between then in such a manner 
that the shaft 66 may be rotated by an outside 
force but upon removal of said force, the spring 
pressed members 72 and 73 will hold the re 
flector shaft 66 in the set position. 

he springs 73 which thus hold the members 
2 and 3 together are therefore so adjusted by 

means of their adjusting screws 775 as to permit 
such rotation of the shaft while at the same time 
insuring that upon removal of such rotative force, 
the shaft 6 will remain in the position which it 
reached when such rotative force stopped. 
The end 69 of the shaft which projects 

through the mounting to the outer side of the 
members 772 and 773 has a crank aim 76 keyed 
thereto in such manner that rotation of the 
crank arm will result in rotation of the shaft 66. 
The said crank arm carries a pin 77 securely. 
affixed thereto at the end opposite the attachment 
thereof to the shaft 766. A bifurcated member 778 having a form and: 
arrangement hereinafter described engages th 
pin 777. This bifurcated member 778 carries an 
armature 779 for synchronizing purposes herein 
after described and the said member 778 is pivot 
ally connected by the pin its to the bifurcated 
arm 86, which is rotatably mounted upon the pin 
782, he pin connection 80 between the mem 
ber 78 and the member 8 is of such nature 
that rotation of the member 78 about the pin 

'.82 will result in corresponding rotation of the 
arm 8 but that the arm 8 may be moved out 
of the plane of the arm 78? in order that it may 
in specific circumstances hereinafter described 
disengage the pin 777. 
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The arm 78 terminates in a member 788 which 

by means of the tension spring 85 is biased to 
rotation in a clockwise direction with respect to 

. Figure 23. A cam follower 85 is attached by 
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rivets 88 or in any other suitable manner to the 
arm 8 in such manner that any movement of 
the can follower 33 may be communicated to 
the arm 78 or vice versa. The cam follower 735 
is arranged so that the pawl 786 thereof con 
tinuously follows the can 3 which is mounted 
upon the main shaft of the drum 750 and rotates 
With the durin. 
The can 73 has a notch 88 therein, the said 

notch being positioned in such manner with 
respect to the means 789 (Figure 26) for securing 
the sensitized paper sheet upon the drum that 
Whenever the pawl 36 of the follower 85 enters 
the notch 88 the light beam will impinge upon 
the drum 750 in the approximate area of the 
mounting means 89. 
As the drum 750 rotates in the direction in 

dicated by the arrow, Figure 23, the pawl 36 
of the can follower 785 will suddenly drop into 
the notch 788 and upon the continuation of the 
constant uninterrupted rotation of the drum 750, 
the pawl 286 will ride up the chamfered surface 
of the notch 788 until it rides on the outer sur 
face of the cam 8. 
When the pawl 86 of the cam follower 85 

enters the notch 98 in the manner thus de 
Scribed, any resistance to the biasing effect of 
the spring 84 is temporarily removed and the 
spring 84 is permitted to rotate the arm 8 in 
a clockwise direction. The rotation of the arm 
8 in a clockwise directiona results in corres 

ponding rotation of the bifurcated arm 3. 
The arm 78 in its rotation rotates the pin 

of the crank member 776 and hence rotates the 
shaft 66. - - 

The sudden drop of the pawl 86 into the notch 
788 causes the mirror to be deflected in the man 
ner shown in Figure 28 so that the light beam 
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strikes the beginning of the picture sheet. Then 
as the drum continues its rotation, the pawl 786 
rises up on the chamfered surface of the notch 
88 resulting in counterclockwise rotation of the 
can follower 35 and the arms 8-8. 
This now causes a corresponding clockwise 

rotation of the mirrored surface 766 and hence 
causes the light beam to move in the same direc 
tion as the surface of the drum. The various 
members are so adjusted that the light beam in 
its novement in the same direction as the Sur 
face of the drum remains, impinged upon a single 
area of the drum and hence awaits the Syn 
chronizing impulses. 

This selected area, or spot on the drum obviously 
should be upon the fastening means 89 just be 
fore the leading edge of the sensitized picture re 
cording paper. 
The synchronizing system is so arranged that 

upon receipt of the synchronizing impulse, the 
shaft 766 grad its crank 776 are disconnected from 
the bifurcated member 778 so that any continued 
rotation thereof owing to the movement of the 
pawl 786 upon the can or in the chamfered sur 
face of the notch will have no further effect upon 
the reflector. 
Thus as the payl 786 rides up the chamfered 

surface 788 the light beam is continuously de 
flected to a selected single area of the drum. At 
some time during this hovement of the pawl 786, 
along the chamfered surface of the notch 788, the Synchrorizing impulse will be received. Upon 
receipt of the synchronizing impulse it is desired 

  



2,874,678 
that the light beam immediately become station 
ary so that it will traverse the sensitized record 
ing sheet owing to the continuous movement of 
the drum with respect to the light beam. 

Hence the function of the synchronizing im 
pulse is to disconnect the reflector shaft 766 from 
the cam follower 85 so that further movement of 
the pawl 786 up the chamfered Surface of the 
notch 88 will have no further rotative effect 
upon the shaft 66. 

For this reason as has been previously de 
scribed, the bifurcated member. 788 is not in 
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tegrally connected to the arm 78 but is capable 
of being swung about the pin 80 out of the plane 
of the arm 78. 
The Synchronizing impulse energizes a Syn 

chronizing magnet which attracts the armature 
779 and hence swings the bifurcated member 788 
about the pin 80 and thus effects the discon 
nection above described. 
As is seen in Figures 22 and 29 to 33, the arma 

ture 779 of the bifurcated member 78 is ar 
ranged so that it may be attracted by the syn 
chronizing magnet 790. When the pawl 786 of. 
the cam follower 785 suddenly drops into the 
notch '88 then the tine 8a of the bifurcated 
member 778 (see Figures 29 and 33) engages the 
pin 777 of the crank 776 and rotates the shaft 
66 in a counterclockwise direction with respect 

to Figure 23 or in the direction indicated by the 
circular arrow of Figure 33. 
As the pawl 786 of the cam follower 785 how 

rides up the chamfered surface of the notch 788, 
the tine 78th of the bifurcated member 77 now 
produces a clockwise rotation of the shaft 766 
(with respect to Figure 23) previously described 
or the rotation of the shaft 766 in the manner 
indicated by the circular arrow of Figure 30. 
This causes the light beam to move with the. 

drum 750 in such manner that the light beam is 
continuously impinged upon and hence Station 
ary with respect to a particular area of the drum. 
When the synchronizing impulse is received, 

it energizes the magnet 790 to attract the arma 
ture 9 and hence withdraws the tine 88b as is 
seen in Figure 31 to such an extent that it no 
longer engages the pin 777 and as is seen in Fig 
ure 32 moves past the pin 777. 
In this way, after the Synchronizing impulse 

has been received, although the bifurcated mem 
ber 778 continues to move from the position 
shown in Figure 31, to the position shown in 
Figure 32, its movement no longer has any effect 
upon the pin 777 and hence no longer has any 
effect upon the crank 776 or the shaft 66. 

In order to ensure this result, the tine 8b 
is notched or cut out so that when the arma 
ture 779 is attracted to the magnet and the 
bifurcated member is thus pulled from the pin, 
the tine 778b may pass the pin 777. 
In this way, as has before been pointed out, 

the light beam is moved to a position at the edge 
of the recorded picture, and maintained impinged 
upon said edge despite the movement of the 
drum; and upon receipt of the synchronizing 
impulse, the motion of the light beam is termi 
nated so that it may scan the drum owing to the 
continued movement of the drum itself. 
This is all done by merely causing a slight 

rotation of a single shaft 776 and the synchroniz 
ing thus effected is not dependent in any way 
upon the stopping of large masses and is definite 
ly not dependent upon the starting and stopping 
of the drum itself. 
At the termination of each scanning line, the 
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operation described in connection with Figure 
33 takes place. The reflector is then rotated in 
the manner shown in Figure 30 until the Syn 
chronizing impulse is received when the move 
ment shown in Figure 31 takes place and the re 
flector is maintained in stationary position as 
shown in Figure 32. 
The final stationary position shown in Figure 

32 may possibly be such that the light beam will 
not strike the drum radially, at right angles to its 
surface, but may strike the drum at a slight angle 
thereto. 

Accordingly, the cross-section of the light beam 
will be such that the slight additional area added 
thereto by reason of the fact that it strikes the 
drum at a slight angle will not be sufficient 
to make the picture unclear. It should be noted 
that the angle at which the light beam may strike 
the drum during Scanning will not be more than 
10' from the horizontal, and hence the spreading 
of the light beam by reason of such angular dis 
placement will scarcely be appreciable. 

However, if maximum definition is desired, the 
defocusing of the light beam due to the angular 
displacement occurring by reason of the mirror 
766, may be compensated for by coupling the 
optical System to the mirror, in a manner such 
that rotation of the mirror 766 will cause a corre 
Sponding motion of the lens system to maintain 
focus at the particular point at which the light 
beam strikes the drum. This coupling may com 
prise a can, fastened to the mirror and cooperat 
ing With a follower in the optical system to shift 
the focus continuously to the proper point while 
the mirror is rotating and awaiting the arrival 
of the synchronizing pulse. 

AS. WaS previously described in connection with 
Figure 4, of the prior modification, it may be 
possible that continuous displacements in the 
course of a long picture reception may so displace 
the Synchronizing System that greater and greater 
movements are required before the synchronizing 
impulses are received so that the synchronizing 
impulse may be received after the pawl 786 has 
risen to the Surface of the can 787. 
In order to obviate any such possibility, a 

phasing signal may be utilized at the beginning 
or end of each picture or at spaced intervals dur 
ing the transmission of the picture, said intervals 
being approximately five minutes apart or 500 
Scanning lines apart. For this purpose, a clutch 
754 preferably an over-running clutch may be 
interposed between the motor 75 and the drive 
shaft 55 of the drum 750, and with a suitable 
lever arm may be biased into engagement with 
the clutch 754 so as to prevent rotation of the 
drum 750 when the clutch 754 is engaged. 
The magnet 79 (Figure 22) may be so arranged 

that it will be energized whenever impulses are 
received by the recorder and is so arranged in 
circuit with the received impulse that as long as 
a picture is being sent and as long as a picture or 
Synchronizing impulse is being received, the mag 
net is energized. 
Hence while picture or synchronizing impulses 

are received, the magnet 79 will attract the 
armature 792 of the member 793, which engages 
the overrunning clutch 754 and will permit rota 
tion of the drum 750 in response to rotation of the 
motor 75 . . Whenever no picture is being sent at 
all, then the member 793 will engage the chutch 
75 so as to prevent rotation of the drum. 
As soon as impulses are received, whether 

picture or synchronizing impulses, then the 
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member 793 is disengaged from the clutch 53 
and the drum 750 rotates continuously. In order 
to ensure that the inception of the rotation 
of the drum 750 will be at the beginning of the 
picture, a pawl and ratchet System such as that 
described in connection with Figure 4 may be 
utilized or a similar system may be utilized for the 
purpose of ensuring that the inception of rota 
tion occurs at the beginning of the recording 
sheet. w 

Once in approximately five minutes during the 
sending of the picture where there is a possibility 
that Synchronizing impulses may have been so 
arranged that the cam 8 has been moved 
slightly out of position, the transmitter may stop 
sending for an instant such as, for instance, a 
period of one scanning line and upon resumption 
of transmission, the entire recording apparatus 
will be rephased in the manner previously de 
scribed in connection with Figure 4 for the modi 
fied form; and also phasing Will be automatically 
established in the inception of each picture 
signal. 
A suitable cam Switch such as that described 

in connection with Figure 14 or 21 may also be 
utilized for the purpose of switching the in 
coming signal from the light beam scanner to 
the Synchronizing magnet. Such a SWitch may 
Well be mounted upon the can follower 35 or 
preferably may be actuated by a cam on the shaft 
of the drum 5 which will operate in the Inanner 
shown in Figure 14 and described in connection 
thereWith. 
This system which permits reduction of the 

masses which aust be 'stopped in order to obtain 
synchronization and virtually reduces the ele 
ments to be stopped to the actual scanning stylus 
or light beam, itself, may be utilized in each of 
the other Systers of recording; and hence in 
Figures 34 to 3 inclusive, have illustrated the 
use of this same system in connection with an 
oscillating arm type of recording scanner. In 
the CO:Struction shown in Figure 34, have shown 
an oscillating arm type of scanner of the type 
generally set forth in Iny Patent No. 2,22,969 
wherein an OScillating arm 80 is caused to move 
back and forth across the face of a recording 
sheet 3 by a suitable motor (not shown). The 
motor drives the gear 892 which in turn drives 
the gear 803 which drives the heart shaped cam 
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ment of the carrier G 2 with respect to the mount 
ing .809 but that ordinary scanning operation 
during the scanning excursion will not produce 
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864 which engages a roller 805 at one end of the . 
oscillating arm 860 and causes the roller 895 to 
move back and forth in a predetermined path. 
so as to cause the oscillating arm 800 to pivo 
about the fulcrum 866. 
A suitable Spring may be arranged to continu 

- ously bias the roller 85 against the edge of the 
cam 804 to exactly guide the movement. 
The arm 86 carries a stylus assembly 80 

at one end thereof, the said stylus assembly con 
sisting of a mounting member 809 having rails 
80 and 8 within which the stylus carrier 
8.2 may ride, the stylus carrier having corre 
sponding rails for registry with the rails 8 fo 
and 8 i? of the member 809. 

Springs 8:2' and 83 of the mounting 809 press 
one of the rails 80 inwardly so as to ensure a 
proper frictional relationship between the stylus 
carrier 82 and the mounting 809. 
The stylus carrier 82 has a post 83 to which 

is secured an arm 84 for carrying a rotatable 
stylus 85. The frictional engagement of the 
stylus carrier 8 12 in the mounting 809 is such 
that positive stopping forces will cause a move 
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such resultS. 
Asynchronizing lever 8F 7 is pivotally supported 

at 818 upon a pin mounted on the bracket 89. 
The synchronizing lever arm 8 7 is part of a bell 
cranklever, the opposite arm 320 of which is cap 
tured in the notch 82 of the armature 322, the 
said armature being-biased by the tension Spring 
823 into engaging position. -- 
The synchronizing lever arm 8 has an en 

gagement head 826 which is arranged to engage 
only the stylus carriage 82 and the mounting 
309. At the inception of the scanning excursion, 
the scanner arm 306 moves in the direction in 
dicated by the arrow of Sigure 34. The engage 
Inent head 824 however, of the lever arm 8 en 
gages the stylus carriage 832 and hence holds 
the stylus stationary with respect to the sheet 
even though the arm 8 and the mounting 889 
continue their movement. Upon receipt of the 
synchronizing impulse, the armature 822 is at 
tracted by the magnet 825 which has been ener 
gized by the synchronizing impulse and there 
is no further support for the lever arm '87 and 
now the stylus carriage 8 2 in pushing against 
the engagement head 326 of the lever arm may 
rotate the ever 3 about the pivot 388 and may 
thus begin to move with the scanning arm 866. 

During the return movement, it is essential 
that the stylus carriage 82 again reach a po 
sition where it may be stopped by the engage 
ment head 324 of the lever arm 8 R. Since the 
engagement head 32 is pivoted at 826 upon the 
lever arm 8 and spring biased into such posi 
tion that it is yieldingly pressed against the pin 
827, the head therefore resists movement of the 
stylus carriage with respect to the arm 3 in. 
the scanning direction. But the spring .328 is so 
arranged that during the return, the carriage 
8.2 may depress the chamfered surface 329 of 
the engagement head 826 and pass thereover into. 
the original position to be once more engaged 
for Synchronizing purposes during the scanning 
excursion. A safety lever 830 is also provided and is also 
pivoted on the pin 88 in order to prevent the 
stylus carriage 8f 2 from being removed from the 
mounting,889 in the event that a synchronizing 
impulse should be delayed. s 

he engagement head 83 of the lever 838 is 
arranged to engage. the mounting 889 and not 
the stylus carriage 82. in the event that the 
mounting 809 should have been moved to a po 
sition where the stylus carriage might be moved 
of the mounting without the receipt of a 
Synchronizing impulse, then the pressure of the. 
mounting 899 against the engagement head '83 
of the lever 830 will permit disengagement of the 
lever arm 822 in order to obviate such removal. 
For this purpose, the lever arm 339 is slidably 

connected at 832 to the armature 822 and is there 
fore so arranged that pressure of the mounting 
889 thereon in the direction indicated by the ar 
row of Figure 35 will result in rotation of lever 
an 836 and a pushing of the armature 822. 
towards the magnet 825 and hence result in a . 

70 disengagement of the notch of the arnatures from the arm 820 of the lever arm 8 T. . . 
The engagement head e3 of the arm so is 
ranged in the same manner as the engagement 
head 82 of the arm 8 7 in order to permit a re 

75 turnovement of the mounting. In this manner, exactly the same type of stylus arresting action 
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is provided for as was described in connection 
with the first modification set forth in Figures 
1-21a of this specification. No element except 
the stylus carriage itself is brought to a stop. 
The scanning arm may continue to Oscillate 

continously without any change in its motion 
and it is Only the Scanning stylus and its rela 
tively small carriage which are brought to a stop 
for the purpose of synchronization. Where it is 
desired to bring the stylus carriage 82 back into 
its original position with respect to the mounting 
809, the screw 840, Figures 34 and 35, may be ad 
justed so that the carriage 812 will press against 
the portion 8 of the screw and thus be pushed 
back into its original relationship with its mount 
ing 899. . 
Upon the inception of the next scanning ex 

cursion, the same synchronizing action will oc-. 
cur and the lever 8 will cause the stylus car 
riage 82 to remain stationary until receipt of : 
the Synchronizing impulse. Phasing may be ac 
complished in the same manner as has heretofore 
been described in connection with Figure 4 and 
the same operations may be performed with this 
type of receiver as with the receivers of the two 
prior modifications. 

Likewise, Synchronizing switching may take 
place from the main drive shaft in the manner 
described in connection with Figure 4 or the 
Switching for synchronizing purposes may be ac 
complished by mounting the switch on the syn 
chronizing lever itself in the manner described 
in connection with Figure 21a. 
In Figures 38-42 inclusive, I have shown a 

slightly modified form of the structure of Figure 
34 wherein the same type of oscillating arm scan 
ning mechanism is utilized and wherein the same 
type of Synchronizing mechanism is also utilized 
but wherein the movable stylus is a pivotally 
mounted one instead of a slidably mounted one. 
For this purpose, the stylus 95 is mounted on 

the Spring member 94 which is secured in any 
suitable manner as by the screws 93 to the piv 
otally mounted bar 907, the said bar 907 being 
pivoted on the pin 908 which is carried by the 
OScillating arm 900 which operates about the 
pivot 806 in the manner previously described. 
The pivotal securement of the bar 907 to the 

oscillating arm 900 is frictionally tight at the 
pivot 908 and this frictional securement is ob 
tained by means of the spring 920. (See for in 
stance Figure 39.) The pin 908 has a washer 92 
On one side thereof which bears against the piv 
otally mounted bar 907 and a washer 922 at the 
opposite end. The compression spring 920 is cap 
tured between the Washer 922 and the bushing 
923 of the oscillating arm 900 thus ensuring that 
the washer 92 is pressed tightly against the piv 
otally mounted bar 90 pressing the bar in turn 
frictionally tightly against the bushing 923. 
The pivotally mounted bar 907 also carries a 

projection 925 for engagement with the head 824 
of the stylus synchronizing lever 8. The levers 
817 and 830 in this embodiment operate in exact 
ly the same manner as in the case of Figures 34 to 
37. That is, the lever 817 engages the projections. 
925 of the bar 90 as seen in Figure 38thus hold 
ing the stylus 95 stationary with respect to the 
paper while the oscillating arm 90 continues 
in its movement. The placement of the Synchro 
nizing lever 8 in the path of the stylus for the 
purpose of holding the stylus stationary results in 
a rotation of the bar 9 about the pivot 908. 
Upon the removal of the lever 87 by the syn 
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chronizing, impulse, then any force which hereto 
fore has been exerted upon the bar 907 to rotate . 
the same is removed and the bar 907 now imme 
diately continues its movement with the arm 900 
in the position in which it was left at the time 
the synchronizing impulse was received. 
The lever 830 is used in the same manner as 

has heretofore been described in connection with 
Figures 34 to 37 to prevent too great a rotation of 
the bar 90. 
The spring 94 ensures that the stylus 9:5 will 

always be in engagement with the paper 89 no 
matter what the radial position of the bar 907 
about its pivot. may be, provided it is not dis 
placed to too great a distance (which latter possi 
bility is obviated by the lever 830 in the manner 
previously described). By the use of the mech 
anism of Figure 38 it is thus possible, instead of 
using a slidable frictionally held stylus as shown 
in Figure 34 to use a pivotal frictionally held 
Stylus which may thus be held Stationary with 
respect to the paper until the synchronizing im 
pulse is received. 

In other respects the operation is the same 
although in the present instance, there is no 
possibility that the stylus can be slidably removed 
from the oscillating arm. 

Resetting of the stylus may be accomplished 
by a rhember such as the member 840, of Figure 
34 or the member 940 of Figure 38 may be utilized, 
the same member 940 being supported in any 
suitable manner, as for instance, by the screws 
941 from the stationary bracket 942. The said 
member 94.0 may also be placed on that side of 
the Scanning apparatus where the Oscillating arm 
will engage it upon the completion of the scan 
ning excursion instead of waiting for the com 
pletion of the return excursion. A pin 945 on the 
bottom of the arm 907 may strike against the 
abutment 940 and owing to the continued move 
ment of the arm 900, and the pivot arm 907. may thus be rotated back to its initial position. 

Obviously, of course, the member 94.0 may abut 
against any portion of the IOWer part of the 
pivoted arm or against any other member besides 
the pin which may be mounted thereon. . 
Various phasing and synchronizing elements 

such as those previously described may also be 
used in this embodiment and the pawl and ratchet 
clutch of Figure 4, the cam switches of Figures 
14 or 2.1a may also be used for this purpose. 
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In the foregoing descriptions I have set forth 
my invention in its various possible embodiments, 
that is, in connection with its utilization for mull 
tiple stylus continuous recording apparatus, in its 
adaptation for revolving drum light beam record 
ing apparatus, and in its adaptation to oscillating 
arm scanning apparatus. . . . . 
. In each of these modifications, the essential ele 
ment was to obtain continuous regular movement. 
of virtually the entire movable mass of the re 
cording equipment and to halt for synchronizing 
purposes only the recording element itself. 
whether it be the stylus or the light beam. The 
recording element itself is relatively of so little 
mass that the momentary halt thereof can have 
no effect upon the steadiness of the recording 
apparatus. Thus in the case of stylus recording, 
the stylus and the slidable carriage upon which 
it is mounted may actually weigh no more than 
a gram while the rotating and moving masses 
including the drive shafts, the sprockets or cam 
and the chains or oscillating arms are not in 
peded in any way. in their continuous operation. 

In the case where a light beam is utilized as 
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the recording element, the revolving drum and 
the light beam carrier are able to move regularly 
and continuously without any cessation of move 
ment whatever during the entire recording and 
the only element that need be moved for Synchro 
nizing purposes is a small rotatable mirror which 
for synchronizing purposes need be rotated 
through an extremely small arc, the rotation 
thereof not affecting the regular movement of 
the recording apparatus by deflecting the light 
beam in a desired manner. 
The simplification of the recording apparatus 

made possible, therefore, by my invention and 
the improved results achieved thereby further 
enhance the value of facsimile equipment for 
home use by non-technical unskilled parsons. 

In each of the various constructions herein. Set 
forth, I have illustrated only preferred embodi 
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ments thereof in connection with the specific . 
structures used. 

Obviously, my invention may readily be adapted 
to other types of facsimile recording structures 
and in each of those structures my invention may 
have a form appropriate to those structures. 
Many modifications of the specific form of my 

invention in each structure will now be obvious 
to those skilled in the art. prefer therefore to 
be bound not by the specific disclosures herein, 
but only by the appended claims. 

claia: 
1. A telepicture receiver for line by line scan 

hing of a sensitive sheet comprising a sensitive 
sheet carrier and a stylus mounting, Said mount 
ing being carried by an oscillating arm, a source 
of power and a positive drive connection between 
said source of power and said arm, means for reg 
ularly uninterruptedly moving said stylus mount 
ing with respect to said sheet, a stylus carrier car-. 
tied by and movable with said stylus mounting, 
a stylus on said carrier and engageable with said 
sheet, and a synchronizing lever arm engageable 
with said carrier and holding said carrier sta 
tionary at the inception of a scanning line while. 
said mounting continues Said regular rovement; 
said lever arm being positioned in engaging posi 
tion by an armature of a synchronizing magnet; 
means for energizing said Synchronizing magnet 
to move said arrnature to release Said lever arm 
from engaging position. 

2. A telepicture receiver for line by line Scan 
ning of a serisitive sheet comprising a Sensitive 
sheet carrier and a stylus mounting, said mount 
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ing comprising an oscillating arm, a source of . 
power and a positive drive connection between 
said source of power and said arm, means for reg 
ularly uninterruptedly moving said stylus mount 
ing with respect to said sheet, a stylus carrier piv 
otally mounted on said oscillating arm mounting, 
frictionally positioned with respect thereto and 
movable with said stylus mounting, a stylus on said 
carrier and engageable with said sheet, means 
engaging said stylus carrier and holding said car 
rier stationary at the inception of a scanning line 
while said mounting continues said regular move.- . 
ment, and means for releasing said engagement 
means upon receipt of a selected signal. 

3. A telepicture receiver for line by line Scan 
ning of a sensitive sheet comprising a sensitive 
sheet carrier and a stylus mounting, said mount 
ig being carried by an oscillating arm, a source 
of power and a positive drive connection between 
said source of power and said arm, means for 
regularly uninterruptedly moving said stylis 
mounting with respect to said sheet, a stylus 
carrier carried by sand movable with said stylus 
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mounting, a stylus on said carrier and engageable 
With said sheet, and a Syrachronizing ever 22. 
engageable with said carrier and holding Said caE 
rier stationary at the inception of 8 scanning line 
while said mounting continues seid regular move 
ment; said lever arm being positioned in engaging 
position by: an armature of a synchronizing mag 
net; means for energizing said synchronizing 
magnet to move said armature to release said 
lever arrin from engaging position, and Eleans for 
restoring said stylus carrier to original position 
in its mounting after the termination of the Scan 
ning excursion. 

4. A telepicture receiver for line by line &can 
gning of a sensitive sheet comprising a sensitive 
sheet carrier and a stylus mounting, said Inourating 
comprising an Oscillating arm, a Source of 20Wer 
and a positive drive connection between said 
source of power and said arm, means for regul 
larly uninterruptedly moving said stylus Raount 
ing with respect to said sheet, a stylus carrier give 
otally mounted on said oscillating arti Enounting, 
frictionally positioned with respect thereto and 
movable with said stylus inounting, a stylus on. 
said carrier and engageable with said sheet, means 
engaging said stylus carrier and holding said Car 
rier stationary at the inception of a scanning 
line while said mounting continues said regular 
govement, and means for releasing said engages 
inent means upon receipt of a selected signal, and 
means for restoring said stylus carrier GO Origin & 
position in its nounting after the termination of 
the Scanning excursion. 

5. A telepicture receiver for line by line scar 
ning of a sensitive sheet along 2, helical path it a 
response to telepicture facsimile and synchronis 
ing signals received from 8 transnitting statiox, 
said receiver comprising a sensitive sheet, Carries 
drum and a recorder carriage, 2, source of power, 
a positive drive connection between said source 
of power and said drum for contiguously rotating 
said drum and a positive drive connection ce 
tween said source of power and said carriage for 
continuously knowing said carriage longitudinally 
of said drin, a recording element carried by and 
moving with said carriage and responsive to faca 
simile impulses, and means operable at the era 
Irination of a scanning line to cause Said record 
ing element to Enove to a position at the legian 
ning of a scanning line, means for causing said 
recording element to nove with said drum to re 
main at the beginning of said scanning line and 
additional means responsive to a synchronizing 
impulse for arresting said last mentioned move 
ment of Said recording element. 

6. A telepicture receiver for line by line scan 
ning. of a sensitive sheet along a helical path in 
response to telepicture facsimile and synchroniz 
ing signals received from a transnitting station, 
said receiver comprising a sensitive sheet carrier 
drum and a recorder carriage, a source of power, 
a positive drive connection between said source 
of power and said drum for continuously rotating 
said drum and a positive drive connection between 
said source of power and said carriage for cone 
tinuously moving said carriage longitudinally of 
said drum, a light beam emanating from said 
recording carriage and reflected upon said drum, 
means for varying said light beam in accordance 
with facsimile impulses, and means operable at 
the termination of a scanning line to deflect said 
light been to a position in which it inpinges 
upon the beginning of the next scanning line, 
means for causing said light beam to move so 
that it continues to impinge upon said drun at 
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the beginning of said next scanning line, and 
additional means responsive to a synchronizing 
impulse for arresting said last mentioned move 
ment of said light beam. 

7. A telepicture receiver for line by line Scan- . 
ning of a sensitive sheet along a helical path in 
response to telepicture facsimile and synchroniz 
ing signals received from a transmitting station, 
said receiver comprising a sensitive sheet carrier 
drum and a recorder carriage, a source of power, 
a positive drive connection between said source 
of power and said drum for continuously rotating 
said drum and a positive drive connection between 
said source of power and said carriage for con 
tinuously moving said carriage longitudinally of 

17 
line to cause said guiding means to move to 
impinge said light at the beginning of a scanning 
line, said adjustment means causing Said guiding 
means thereafter to move with said drum to cause 
said light to continue to impinge thereon at the 
beginning of said scanning. line; and additional means responsive to a synchronizing impulse for 
arresting said last mentioned movement of said 

0. 

said drum, a recording element carried by and 
moving With said carriage and responsive to fac 
simile impulses, said recording element compris 
ing a light source and means guiding said light 
source to said sensitive sheet carrier; and adjust 
ment means operable at the termination. Of a 
scanning line to cause said guiding means to move 
to impinge said light at the beginning of a Scan 
ning line, said adjustment means causing said 
guiding means thereafter to move with said drum 

recording element, said guiding means compris 
ing a shaft mounted parallel to the path of move-. 
ment of said recorder carriage; a mirror carried 
by said shaft. - 

10. A telepicture receiver for line by line scan 
ning of a sensitive sheet along a helical path in 
response to telepicture facsimile and synchroniz 
ing signals received from a transmitting station, 
said receiver comprising a sensitive sheet carrier 
drum and a recorder carriage, a source of power, 
a positive drive connection between said source 
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to cause said light to continue to impinge thereon 
at the beginning of said scanning line; and addi 
tional means responsive to a synchronizing in 
pulse for arresting said last mentioned move 
ment of said recording element, 

8. A telepicture receiver for line by line Scan 
ning of a sensitive sheet along a helical path in 
response to telepicture facsimile and synchroniz 
ing signals received from a transmitting sta 
tion, said receiver comprising a sensitive sheet 
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carrier drum and a recorder carriage, a Source 
of power, a positive drive connection between 
said source of power and said drum for continu 
ously rotating said drum and a positive drive 
connection between said source of power and said 
carriage for continuously moving said carriage 
longitudinally of said drum, a recording element 
carried by and moving with said carriage and 
responsive to facsimile impulses, said recording 
element comprising a light source and means 
guiding said light source to said sensitive sheet 
carrier; and adjustment means operable at the 
termination of a scanning line to cause said guid 
ing means to move to impinge said light at the 
beginning of a scanning line, said adjustment 
means causing said guiding means thereafter to 
move with said drum to cause said light to con 
tinue to impinge thereon at the beginning of said 
scanning line; and additional means responsive 
to a Synchronizing impulse for arresting said last 
mentioned movement of said recording element, 
said guiding means comprising a mirror and a 
pivotal mounting for said mirror. 

9. A telepicture receiver for line by line scan 
ring of 8. sensitive sheet along a helical path in 
response to telepicture facsimile and synchroniz 
ing signals received from a transmitting station, 
said receiver comprising a sensitive sheet carrier 
drum and a recorder carriage, a source of power, 
a positive drive connection between said source 
of power and said drum for continuously rotating 
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said drum and a positive drive connection between 
said source of power and said carriage for con 
tinuously moving said carriage longitudinally of 
said drum, a recording element carried by and 

of power and said drum for continuously rotat. 
ing said drum and a positive drive connection 
between said source of power and said carriage 
for continuously moving said carriage longitu 
dinally of said drum, a recording element carried 
by and moving with said carriage and responsive . 
to facsimile inpulses, said recording element 
comprising a light source and means guiding said 
light source to said sensitive sheet carrier; and 
adjustment means operable at the termination of . 
a scanning line to cause. said guiding means to 
move to impinge said light at the beginning of a 
Scanning line, said adjustment means causing 
said guiding means thereafter to move with said 
drum to cause said light to continue to impinge 
thereon at the beginning of said scanning line; 
and additional means responsive to a synchroniz 
ing impulse for arresting said last mentioned 
movement of said recording element, said guid 
ing means comprising a shaft mounted parallel 
to the path of movement of said recorder car 
riage; a mirror carried by said shaft; said adjust 
ment means comprising a lever operatively con 
nected to said shaft; a pawl at the end of said 
lever and a cam carried by said drum. - 

11. A telepicture receiver for line by line scan 
ning of a Sensitive sheet along a helical path in . 
response to telepicture facsimile and synchroniz 
ing signals received from a transmitting station, 
said receiver comprising a sensitive sheet carrier 
drum and a recorder carriage, a source of power, 
a positive drive connection between said source 
of power and said drum for continuously rotat 
ing said drum and a positive drive connection. 
between said source of power and said carriage 
for continuously moving said carriage longitu 
dinally of said drum, a recording element car 
ried by and moving with said carriage and re 
Sponsive to facsimile impulses, said recording ele 
ment comprising a light source and means guid 
ing Said light source to said sensitive sheet car 
rier; and adjustment means operable at the termi 
nation of a scanning line to cause said guiding 
means to move to impinge said light at the begin. 
ning of a scanning line, said adjustment means 
causing said guiding means thereafter to move 
with Said drum to cause said light to continue to 
inpinge thereon at the beginning of said scan 
ning line; and additional means responsive to a synchronizing impulse for arresting said last 

70 
moving with said carriage and responsive to fac 
simile impulses, said recording element comprising 
a light source and means guiding said light source 
to said sensitive sheet carrier; and adjustment 
means operable at the termination of a scanning 75 

mentioned movement of said recording element, 
said guiding means comprising a shaft mounted 
parallel to the path of movement of said recorder . . . 
carriage; a mirror carried by said shaft; said 
adjustment means comprising a lever operatively 
connected to Said shaft; a pawl at the end of 
said lever and a can carried by said drum; and 
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means for disconnecting said lever from said 
shaft on receipt of a synchronizing signal. 

12. In a facsimile receiver for receiving and 
translating facsimile and synchronizing signals, a 
recording drum and a recorder therefor; means 
for moving said recorder with respect to said 
drum; said means comprising a power source, 
drive shaft and additional driving mechanism; 
and means for phasing Said recorder compris 
ing a power connection between said power 
source and said drive shaft; said power con 
nection being normally inoperative; and mag 
netic means responsive to the continuous recep 
tion of said signals for rendering said power 
connection operative; and separate Synchroniz 
ing means for said recorder. 

13. In a facsimile receiver for receiving and 
translating facsimile and synchronizing signals; 
a recording drum and a recorder therefor; means 
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for moving said recorder with respect to, said 
drum; said means comprising a power source, 
drive shaft and additional driving mechanism; 
and means for phasing said recorder comprising 
a power connection between said power source 
and said drive shaft; said power connection being 
normally inoperative; and magnetic means re 
Sponsive to the continuous reception of Said sig 
nals for rendering said power connection opera 
tive; Said power connection comprising a pawl 
and ratchet; means biasing said pawl out of en 
gagement with said ratchet, said magnetic means 
comprising an electro-magnet connected to said 
pawl; Said magnet, when energized, urging said 
pawl into engagement with said ratchet; means 
for energizing said magnet while signals are being 
received. 

WILLIAM G. H. FINCH. 


