
2,355,369 

NVENTOR 
1Uilliam S. PE. Encß 

ATTORNEY 

7 Sheets-Sheet l 

W. G. H. FINCH 

MULTISTYLUS FACSIMILE RECORDER 

Original Filed Nov. 16, 1938 

Aug. 8, 1944. 

  



Aug. 8, 1944. W. G. H. FINCH - 2,355,369 
MULTISTYLUS FACSIMILE RECORDER 

Original Filled Nov. 16, 1938 7. Sheets-Sheet 2 

INVENTOR 
|- 10am S. 36.9tric 
A ziga e "?????? ???? > ??? ????????? 

ATTORNEY 

  

  

  

  

  

  

  



Aug. 8, 1944. 

S 

s 

S 

S. 

S 

Original Filled Nov. 16, 1938 

W. G. H. FINCH 2,355,369 
MULTISTYLUS FACSIMILE RECORDER 

7 Sheets-Sheet 3 

???? ???? ??????? ????" 
AORNEY 



Aug. 8, 1944, W. G. H, FINCH 2,355,369 
MULTISTYLUS FACSMILE RECORDER 

Original Filled Nov. 16, 1938 7 Sheets-Sheet 4 

Itar fy6) 

N ??? NGN V ??? . -102 ?? N 

ZBØZA NEZZA z2 ? 7 ?g: ?????? 

i NVENTOR 

ATORNEY 

    

    

  

  

  

      

    

  

  

  

  



Aug. 8, 1944. W. G. H. FINCH 2,355,369 
MULTISYLUS FACSIMIE, RECORDER 

Original Filled Nov. 16, 1938 7 Sheets-Sheet 5 

ZZ H-14/o 
} 

| || 

- ! NVENTOR 

19than 9.3e.3inc6 
ATTORNEY. 

  

  

  

    

  

  

  

  

  

  

  

  



Aug. 8, 1944. W. G. H. FINCH 2,355,369 
MULTISTYLUS FACSIMILE RECORDER 

Original Filed Nov. 16, 1938 7 Sheets-Sheet 6 

A. 

2. SS 

ATTORNEY 

  

    

  

  

      

  

  

  

  

  

  

  

  

    

  

  

  

  



Aug. 8, 1944. W. G. H. FINCH 2,355,369 
MULTISTYLUS FACSIMILE RECORDER 

Original Filed Nov. 16, 1938 7 Sheets-Sheet 7 

NVENTOR 

?????????? 9. ??. ?????? 
???? ?? ??? ?????? ?? ???????????????? 

ATTORNEY 

  



Patented Aug. 8, 1944 2,355,369 

UNITED STATES PATENT OFFICE 
w 2,355,369 

MULTISTYLUS FACSMILE RECORDER 

William G. H. Finch, Newtown, Conn., assignor 
to Finch Telecommunications, Inc., Passaic, 
N. J., a corporation of Delaware 

Original application November 16, 1938, Seria No. 
240,675, now Patent No. 2,212,970, dated Au 
gust 27, 1940. Divided and this application 
August 24, 1940, Serial No. 354,127 

(C. 8-) 6 Claims. 

This invention relates to facsimile systems, and 
more particularly relates to improvements in mu 
ti-stylus facsimile recorders. The present case 
is a division of my copending application Serial 
No. 240,675, fled November 16, 1938, entitled Mul 
ti-stylus facsimile recorder, patented Aug. 27, 
1940, No. 2,212,970. 
The present invention is directed to a multi 

stylus facsimile recorder wherein individual styli 
are Spacedly arranged on a common carrier or 
chain and moved into successive engagement with 
the recording sheet. Recording on the record 
sheet occurs during substantially the whole period 
of each Scanning cycle. The styli engage the 
sheet successively to efect a substantially contin 
uOuS recording operation. 
The present invention is directed to improve 

ments in the construction of a multi-stylus re 
corder with a view towards compactness and sim 
plicity of arrangement and with fool-proof op 
eration for quality high-speed recording. The 
unit is designed for direct viewing of the record 
ing during its progress. 
Through extensive experimentation I have 

found that the fine pointed styli of the prior art 
wore excessively on high-speed recording, particu 
larly for electrochemical recording operation. In 
accordance with my present invention, I provide 
a stylus disk in the form of a thin wafer which 
effects a rolling contact with the recording sheet 
during recording and obviates excessive wear on 
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the stylus. Another advantage. of the stylus disk 
resides in the simplified arrangement for main 
taining the stylus clean from accumulated gummy 
substance which would otherwise mar the quality 
of recording. 
Another feature of my present invention is to 

provide a floating stylus arrangement for multi 
stylus recorders together with means for accu 
rately guiding the floating stylus in the recording 
path. Such construction greatly simplifies any 
precautions and care as required for rigid align 
ment of prior multi-styli arrangements. 

40 

The styli are arranged on a common carrier 
and in the preferred form are driven by a posi 
tive drive arrangement through a sprocket wheel 
and chain arrangement. In accordance with the 
present invention I provide means for maintain 
ing the carrier chain uniformly taut to automati 
cally compensate for any wear or tendency to 
Slacken thereof. 

It is accordingly an object of my present inven 
tion to provide novel and improved multi-stylus 
recCrder arrangements. 
Another object of my invention is to provide 
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a novel stylus assembly and simplified means for 
aligning and adjusting the styli of a multi-stylus 
recorder. 

Still another object of my invention is to pro 
vide a novel stylus having a rolling contact action 
to minimize wearing thereof. 
A further object of my invention is to provide 

novel automatic stylus cleansing mechanisms. 
* - Still a further object of my invention is to pro 
vide a novel arrangement for maintaining the 
stylus carrier or chain drive taut. 
A further object of my invention is to provide 

a floating stylus, 
The essence of my development of my facsimile 

recorder development of which the present in 
vention is an important part resides in the paper 
employed. My facsimile recorder operates on a 
dry record sheet as distinguished from wet and 
semi-wet electrolytic recorders or the impact type 
of recorder in which by impact of the stylus, a 
record is made. In preparing such a sheet, it 
not only must be sufficiently conductive to pass 
currents at relatively low voltages, but must react 
to small currents of the order of milliamperes 
which cannot ignite the sheet. Moreover the 
sheet must be non-inflammable. 

Accordingly, a further object of my invention 
is to provide a dry record sheet for recording at 
low Current and voltage values. 

Still another object of my invention is to pro 
vide a novel dry recordsheet. . . - 
These and further objects of my present in 

vention will become apparent in the following 
description of a preferred embodiment thereof 
taken in connection with the drawings, in which: 

Figure 1 is a plan view with the cover removed 
of a preferred physical embodiment of the re 
corder of my present invention. 

Figure 2 is an end view of the recorder, 
Figure 3 is a front view of the recorder. 
Figure 4 is a vertical cross-sectional view taken 

along 4-4 of Figure 1 showing a stylus assembly 
in end view in correlation with the associated 
recorder element, 

Figure 5 is a plan view of the stylus assembly 
corresponding to the view from 5-5 of Figure 4. 
'Figure 6 is a front view of the stylus assembly 

viewed from 6-6 of Figure 5, . 
Figure 7 is a vertical sectional view through 

the paper feed roller mechanism taken along T-7 
of Figure . . - 

Figure 8 is a detailed illustration of the pawl 
and ratchet arrangement of the platen driven as 
viewed from 8-8 of Figure 7. 

Figure 9 is a broken cross-sectional view taken 



2 
along 9-9 of Figure 2 showing the cyclic syn 
chronizing mechanism for the recorder, 

Figure 10 is the end view corresponding to 
O-O of Figure 1 showing the drive gear ar 
rangement for the paper feed. 

Figure 11 is an enlarged cross-sectional view of 
the stylus assembly taken along - of Fig 
ure 5. 
Figure 11a illustrates a modified form of stylus 

cleansing mechanism. 
Figure 12 is a broken front view of the stylus 

guide wire arrangement. 
Figure 13 is a sectional view taken along 3-3 

of Figure 12 showing the stylus guide wire ad 
justing means. 

Figure 14 is a cross-sectional view taken along 
4-4 of Figure 12 through the stylus guide wire 
anchorage. 

Figure 15 is a vertical cross-sectional view 
through the motivating mechanism for the re 
COrder and associated synchronizing arrange 
ment therefor. 

Figure 16 is the horizontal view taken along 
6-6 of Figure 15 showing the cyclic syn 

chronizing can arrangement. 
Figure 17 is a vertical cross-sectional view 

through the stylus chain mounting as taken along 
7-7 of Figure 3. 
Figure 18 is a cross-sectional view of the tail 

stock end of the paper pick-up roll mounting as 
taken along 8-8 of Figure 1. -- 

Figure 19 is a cross-sectional view of the clutch 
end of the paper pick-up roll mounting as taken 
along 9-9 of Figure 1. 

Figure 20 is a sectional view of the paper pick 
up roll as viewed from 20-20 in Figure 18. 

Figure 21 is a perspective view, partially broken 
away, of the multi-stylus facsimile recorder of 
the present invention as mounted in a preferred 
cabinet structure. 

Figure 22 is a perspective view of the multi 
stylus facsimile recorder of the present invention 
mounted in combination with a broadcast radio 
receiver. 
The recorder of the present invention is ar 

ranged for compactness and simplicity of con 
struction and operation consistent with quality 
high-speed recording. The recorder is designed 
for mounting in a portable cabinet of the type 
and size similar to a radio console cabinet, a 
Suitcase, or similar article. The recorder arrange 
ment is also designed for directly viewing the re 
COrded matter as the recording progresses. 
The multi-stylus drive assembly is mounted on 

top of a cast-iron base 20 as seen in Figures 1, 2 
and 3. An endless belt or sprocket chain 2 is 
used as a carrier for the individual styli 22 
and is driven by sprocket gear 23 cooperating with 
idler Sprocket wheel 24. Each stylus 22 is mount 
ed at equi-distant points on chain 2 at inter 
vals Substantially equal to the width of the re 
cording Sheet 25. Styli 22 are moved in a plane 
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parallel to the base 20 and individually and suc 
cessively cooperate with the recording sheet once 
per revolution of the chain 2. 
An electric motor 26 is supported beneath re 

corder base 20 by bracket 27. Motor 26 is prefer 
ably of the non-synchronous type operable from 
an alternating or direct current power supply. 
Motor 26 is coupled to drive shaft 28through 
a worm and worm gear arrangement enclosed in 
housing 29, and shown in section in Figure 15. 
Flexible cable 30 is used to connect the motor 
shaft with the gearing arrangement. The syn 
chronizing magnet 3 supported beneath recorder 
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base 20, as seen in Figures 3 and 15, is responsive 
to received cyclic impulses and cooperates with 
the driven mechanism to establish a proper phase 
position for each stylus 22 at the beginning of 
the recording excursion. The cyclic synchroniz 
ing or phasing action will be further described in 
detail in connection with Figures 9, 15 and 16. 
A spiral gear 2 is connected to the synchronized 

driven shaft 6 (Figure 15) which drives sprocket 
wheel 23. Figure 2 illustrates pinion 33 meshing 
with spiral gear 2 for driving the paper sheet. 
Pinion 33 is secured to rod 4 at the other end 
of which is connected worn S. Rod is rotat 
ably supported beneath recorder base 2. Rod 36 
is driven by worm 5 through worm gear 3 (seen 
in Figure 7) meshing therewith. At the other 
end of rod 36 is another worm cooperating with 
worm gear 39. Worm gear 3 is connected to feed 
roll for driving the record sheet 2 in a manner 
to be further described in connection with ig 
ure 7. 

Figure 2 shows the supporting cabinet un dot 
dash lines. The recorder base 2 is set into re 
cesses at the top corners of the bottom section 
of the cabinet. A removable cover 42 fts onto the 
cabinet 4. Figure 21 is a perspective view of the 
described cabinet arrangement. A transparent 
window 43 is set above the recording area in order 
to permit direct viewing of the recording as it is 
effected. The window 43 is of glass or a trans 
parent plastic that is set into the top cover 2. A 
roll of sensitive paper 45 is mounted underneath 
the recorder base 2 between brackets 4-6. 
The rear side 4T of the cabinet is hinged at 4 
to permit the insertion of a new roll of recording 
paper without otherwise disassembling the re 
corder. Record sheet 25 passes from roll 5 
through an opening 44 in the recorder base 2. 
Sheet 25 is then threaded under guide roll 9, 
around platen 5 over drive roll 40, and onto 
take-up roll 5 as seen in Figures 2 and 4. 
A plurality of spaced rubber rollers 52 are ar 

ranged on a rod 53 to press record sheet 25 
against feed roller 40 during the recording opera 
tion. Presser rod 53 is socketed in brackets 54. 
Brackets 54 are secured to the ends of rods 55 
shown in dotted line in Figure 1. A spiral spring 
56 is attached to each end of rod 55 to normally 
mechanically bias the presser rollers 52 towards 
feed roller 40. A lever 57 is provided and used 
when sheet 25 is threaded between the spring 
biased presser rollers 52 and feed roller O. As 
seen in Figure 2, a cam or eccentrically posi 
tioned disk 58 is arranged on the axis of Support 
of lever 57. Cam 58 coacts with a finger 60 secured 
to rod 55. Rotation of handle 5 causes finger 60 
to rotate rod 55 against the mechanical bias of 
springs 56 and thereby move pressure rollers 52 
away from roller 40. 
A knurled. hard rubber knob i? is secured to 

the left end of the shaft supporting feed roller 
40 to facilitate manipulation of the record sheet. 
By twirling knob 6, feed roller 4D is independently 
driven and record sheet 2S may be advanced untii 
all the recorded matter projects beyond the pres 
sure rollers 52. The recording sheet is then torn 
at the region beyond the pressure rollers and the 
recorded matter is withdrawn from the facsimile 
unit by the removal of pick-up roll St. Pick-up 
roll 5 is removably supported by the drive shaft 
2 and tail stock 3 as will be further disclosed 

in more detail in connection with Figures 18 an 
19. 
A practical feature of my present invention re 

sides in the positive feeding of the record paper 



and the maintenance of a uniform tension across 
the recording region of a wide record sheet such 
as shown at 25. The free end 64 of the record 
sheet is inserted in a slot 65 in the spool 66 of the 
pick-up roll 5 as shown in Figure 20. Pick-up 
roll 5 is mounted for rotation between the frame 
uprights 67-67 by drive plate 62 and tail stock 
63. Drive plate 62 is connected with gear 68 
through friction clutch 95-96 as seen in Figures 
1 and 19. Gear 68 is coupled to gear 70 by an 
intermediate idler gear 69 as seen in Figures 1 
and 10. Gear TO is connected to the shaft of posi 
tively driven feed roller 40. The gearing ratio be 
tween gear T0 and gear 68 is designed to over 
drive pick-up roll 5 to maintain a constant ten 
sion in the record sheet 25 during the normal 
feeding operation of recording. A frictional slip 
occurs at the over-driven feed roll 5 to keep sheet 
25 taut, as will be described in further detail in 
Connection with Figures 18 and 19. 

Feed or drive roll 40 is motivated through worm 
gear 39 as heretofore described in connection 
with Figures 1, 2 and 7. Figure 7 shows in sec 
tion the connection between worm gear 39 and 
shaft 75. - Roller 40 is pinned to shaft 5. Shaft 
5 is mounted in suitable bushings in uprights 
6. Worm gear 39 is rotatably mounted on a 
shoulder T5' extending from shaft 75. A washer 
6 is pinned at the end of shoulder 75 abutting 

the outside end of the hub of gear 39 to keep the work gear in fixed axial position. A-paw TT is 
mounted near the periphery of gear 39. A posi 
tive drive connection is effected between worm 
gear 39 and roller shaft 75 through the paw TT 
and associated ratchet 8. Ratchet 78 is pinned 
to shoulder 75'. The surface of feed roll 40 is 
metallic to afford a continuous electrical contact 
to the recording sheet for electro-chemical re 
cording action. The metallic portion of feed roll 
40 is connected to ground or frame potential 
forming the opposite potential to that of the 
stylus assembly. 
As seen in Figure 8, engagement of pawl and 

ratchet 77-78 occurs when worm gear 39 ro 
tates in a counterclockwise direction. A positive 
drive is thus effected between worm gear 39 and 
drive roller 40 in the proper counterclockwise di 
rection during the continuous feeding of record . 
sheet 25 during recording thereon. When knob 
6, as seen in Figures 1 and 3, is manipulated to 
turn shaft 75 counterclockwise, i. e., in the sheet 
feeding direction, ratchet 78 slips with respect to 
pawl 7 permitting the feed roll 40 to be advanced 
independently of the continuous drive thereof 
through worm gear 39. Manual rotation of shaft 
T5 and roller 40 causes a corresponding rotation 
of pick-up roll 5 through the gearing arrange 
ments 68-69-70 (Figure 1). Any recorded mat 
ter on sheet 25 may thus be manually advanced 
onto the pick-up roll 5 for removal from the 
facsimile unit. 
An important feature of my present invention is 

the arrangement for rigidly guiding each stylus 
Successively in the recording position. 
present embodiment, three individual stylus as 
Semblies 22 as shown mounted on link belt 2 at 
equidistant spacings substantially corresponding 
to the width of the record sheet 25 (Figure 1). 
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 2 affords a rigid positive driving means 
for the styli. 
including the belt drive 2 f, gears 23 and 24, and 
guide rail 80 are insulatingly mounted with re 

In the 

The whole mobile stylus assembly. 
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40 secures member 82 to rod 83. 

3. 
record sheet 25 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 insure a rigid linear path for each 
stylus during the recording excursion, means are 
provided for maintaining link-belt 2 at a pre 
determined tension or tautness. Reference is 
now made to the left end of Figure 3 where means 

10 for maintaining the tension in link-belt 2 is 
shown. Post 8 carrying gear 24 extends from an 
adjustable member 82. Member 82 is secured to 
rods 83 and 84. Rods 83 and 84 are slidably 
mounted in brackets 85 and 86 to base 20. A 

5 Spring 87 under compression is arranged to me 
chanically bias rod 83 and therefore member 82 
to the left. The force of Spring 8 is designed to 
keep the belt or chain 2 properly taut for carry 
ing the styli 22 successively in their recording 

20 path. Any temperature variation which would 
tend to expand or contract the belt 2 or any wear 
which may occur in the chain is automatically 
counteracted and compensated for by the con 
tinuous action of spring 87. A predetermined ad 
justment of tension belt carrier 2 is thus effected. 
A set screw 88 is arranged on the side of member 
82 opposite that of the spring 87 and is used to 
hold member 82 further against spring 87 when 
it is desired to remove chain 2 from the asso 
ciated sprocket wheel. As shown in the drawings, 
set screw 88 is clear of member 82 after the unit 
is adjusted, in order that biasing action of spring 
87 may be effective on the chain 2. 

Figure 17 is a cross-sectional view taken along 
7- through the compensating mounting for 
gear 24. Gear 24 is shown secured to post or hub 
8 of insulation material having a concentric 
bushing 89 rotatably mounted on rod 90. Rod 90 
is pinned at 8 to adjustable member 82. Pin 92 

Member 82 is 
secured with rod 84 by means of opposed set 
screws 93-93. Set screws 93 provide variable po 
sitioning of member 82 with respect to rod 84. A 
slot 94 is made in base 20 to permit different po 

45 sitioning of supporting member 82 in maintaining 
the tension on chain 2, 

Figure 5 is an enlarged plan view of a 
stylus assembly 22 carried by link chain 2 
coacting With record sheet 25. Figure 6 is an end 

50 view of the stylus assembly. Figure 11 is an en 
larged cross-sectional view through the stylus as 
sembly. A flat rail 80 is horizontally mounted 
upon insulation block 00 parallel to the record 
ing path. Longitudinal edges of rail 80 are 

55 rounded to accommodate rollers O-O and 
O2 of each stylus assembly. Two notched rollers 

are attached beneath the forward portion 
of the stylus assembly 22 for coacting with the 
front edge of rail 80. A conical roller O2 is cen 

60 trally mounted beneath the rear portion of the 
frame O3 of each stylus. The inclined conical 
surface of roller O2 coacts with the rear edge of 
guide raill 80. w 
The horizontal alignment of the Stylus frame 

65 or unit is effected by means of a set-screw 05 
projecting through frame 03 thereof. At any 
rate, a hardened rounded bearing point is effected 
by the bottom of screw 05 for riding on the top 
surface of rail 80 together. Roller O2 is rotat 

70 ably mounted on the post 04 projecting beneath 
stylus frame 03. The bottom end 07 of post 04 
is threaded to accommodate, a nut O8 used for exerting a pressure against spring 06. Siring 
96 mechanically biases conical roll O2 towards 

spect to the remainder of the facsimile unit. The the stylus frame fo3 and rail 80. 
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An important feature of my present invention 

resides in the improved stylus contacting and 
guiding arrangement for the multi-stylus con 
tinuous recorder. In extensive experimentation 
with prior known recording points for this type 
of recorder, I have found that using even the 
hardest contact points such as tungsten, molyb 
denum or other metals, undue wear took place 
when proper recording pressure and reasonable 
recording speed were used. The stylus point of 
the prior art wore down so rapidly as to make 
the multi-stylus recorder impractical for com 
mercial operation. In accordance with my pres 
ent invention, I employ a rotatable disk contact 
ing stylus. I have found that such a stylus over 
comes the prior difficulties of rapid wearing away 
in operation. A thin stylus disk to is secured 
to a rotatable rod 2 by means of an integral 
hub if . The thickness of the stylus disk is 
of the order of the thickness of the recording line 
employed in recording. Thus where 100 con 
tiguous lines per inch are used, the thickness 
may be one hundredth of an inch or slightly more, 
The peripheral or contacting edge of the disk 
is rounded to effect the proper contacting width 
with the record sheet 25. The stylus disk if 0 is 
made of a hard metal such as tungsten, molyb 
denum or other suitable metal or alloy. Hub 
may be machined integral with the disk if or 
brazed or otherwise secured with a wafer disk 
corresponding to the stylus ff0. 
The stylus support rod f2 is rotatably mounted 

in a frame 5 secured to the right end of rod 
6 and forms the stylus head of the assembly. 

Rod S is mounted concentrically within sleeve 
7. Sleeve if T is secured to block if 8. The po 

sition of block 8 with respect to the frame 3 
of the stylus assembly is adjustable by means 
of slots therein coacting with screws 9-9, as 
seen in Figures 5 and 6. Block 8 is thus hori 
zontally displaceable with respect to the stylus 
assembly and affixed in position by bolts 9. 
Block f carries with it the whole stylus head 
including the frame f is thereof. The proper 
accurate alignment of each stylus wheel f is 
thus readily adjustable after the unit is as 
Sembled in connection with the gauge 2 f as 
shown in Figures 1 and 2 to be hereinafter, de 
scribed. 
An important feature of my present invention 

resides in providing a floating stylus, and guiding 
the floating stylus in its recording path. As clear 
ly shown in the enlarged sectional view of Figure 
11, shaft 12 carrying the disk stylus it is freely 
mounted within the supporting head S. The 
stylus shaft ( 12 is free to rotate and alsó free 
to move vertically since the ends of shaft 2 do 
not abut the end plates ff. Plates 4-4 are 
fixed opposite the ends of stylus rod 2 to permit 
insertion or removal thereof from head when 
required. 
The disk stylus is accordingly rigidly main 

tained in the proper scanning position but is free 
to rotate and may also be readily displaced ver 
tically by an amount equal to several times the 
thickness of the stylus disk. I provide an ac 
curately arranged guide for the floating stylus by 
the two taut parallel wires 40-ft. The guide 
wires 40-4 keep the stylus disk 0 in ac 
curate position in the recording path. Wires 
40-4 also prevent any fluttering or parasitic 
movement of the stylus disk, insuring uniform, 
high quality, high speed recording. 
An internally threaded cap 20 coacts with the 

externally threaded end 2 f of sleeve . A com 
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pression spring 22 is mounted within cap 2, 
pressing against rod 6. The pressure of stylus 
disk fo against record sheet 25 is adjustable by 
means of threaded cap f 20 and its action on con 
pression spring 22 against rod f for the stylus 
head. A back stop 25 is attached to block 
of the stylus assembly in front of the inside por 
tion of stylus holder 5 to fix the outward posi 
tion of the stylus head. A predetermined pres 
sure of the stylus disk flo is thus readily effected 
for recording on sheet 25. 
Each stylus assembly is secured to a section of 

link chain 2 by a rivet 23 embedded between 
stylus frame 03 and a reentrant elbow 24 there 
of as seen in Figure 11. Wertical alignment of 
the stylus head frame 5 effecting a correspond 
ing horizontal arrangement of stylus wheel 
is made through the opposed pair of set-screws 
2-26 as seen in Figure 6. Set screws 2 
press against opposite sides of a portion of frame 

. I 15 to properly align it. 
Another important advantage of the disk stylus 

form O is the simplified and improved method 
of I aintaining each stylus clean for successive 
recording operations. A considerable problem of 
prior multi-stylus recorders was that of main 
taining the stylus point clean for successive re 
cor ng operations. The use of electro 
chelical recording paper such as mercurous oxide 
or titanium oxide coating on carbon black paper 
caused quick accumulation of a gummy substance 
on the prior stylus points. The gummy material 
caused blurring and smearing of the picture be 
ing reproduced. A self-cleansing stylus assembly 
is effected by mounting wiper blades 30 
having fingers pressing against the rear surface 
of the stylus wheel as seen in Figs. 5, 6, 
and 11. 
Wiper blades 30-3 are secured to a projec 

tion 32 of block . During the recording ex 
cursion, the stylus disk if presses against the 
record sheet 25 causing the stylus disc D to ro 
tate. Rotation of the disc i? causes the fingers 
- to scrape the surface thereof and re 

move any tarry or gummy substance which may 
cause smearing or gumming of the record sheet. 
Wiper blades O and 8 are preferably of 
springy material such as spring steel or phosphor 
bronze. 

Figure 11a shows a modified form for a con 
tinuous automatic cleanser of the roller styli. A 
fluid reservoir IT having a folded absorbent pad 
9 is arranged to coact with a portion of the roller 
stylus f. Pad 98 may consist of felt and is held 
in coaction with the surface of the stylus 
by set screws as shown, or other suitable means. 
The middle of pad 98 projects into a fluid con 
tained within the reservoir 9. Felt pad is 
maintained moist by the chemical fluid. A cap 
99 on reservoir 9 is used for inserting additional 
fluid therein. The chemical fluid employed is 
any suitable one which will dissolve or soften 
substances which may accumulate on the styli 

D. The moist pad 9 coacts with the stylus 
as it rolls on the recording excursion, and main 
tains the stylus clean of gunny or other sub 
stances. Reservoir 97 is secured to block in 
a manner similar to the mounting of the wiper 
blades SO-3 already described. In order to 
maintain the floating action of disk the pad 
9 is made sufficiently soft, or the reservoir unit 
9 may itself be resiliently mounted on block ll 
as will be understood by those skilled in the art. 

In order to insure accurate travel of the float 
ing stylus wheels fle in the recording path, I 



provide a pair of guide wires 40 and 4. Wires 
0 and 4 are arranged parallel to the recording 

path and spaced by a distance equal to the thick 
ness of each recording disk O. Guide wires 
40-4 are held taut and close to the record 

sheet 25 to prevent any flutter or other irregul 
larity in the motion of the stylus disks O and 
otherwise define their horizontal path. I have 
found the guide Wire arrangement 140-141 par 
ticularly useful for high speed recording opera 
tion, such as 100 to 200 lines perminute. , 

Figure 12 is a plan view of the guide wire as 
isembly showing anchor 42 for the wires secured 
to the left upright 6 of the frame. The tension 
ing posts 44 and 45 are fixed in block 43 
mounted in the right upright 67. Blocks 42 and 
43 are of insulation material to electrically iso 

late the conductive Wires 40-4 from the 
frame. 
Guide wires 40 and 4f are arranged adjacent 

the record sheet 25 at the recording region with 
out contacting therewith. The metallic guide 
Wires necessarily Contact the stylus and are there 
fore of the same electrical potential as the stylus, 
which is opposite that of the recording sheet. 
Accordingly the guide wires are electrically clear 
of the frame, the recording sheet and other asso 
ciated drive mechanism. 

Figure 13 is a cross sectional view along 3-3 
of Figure 12 showing the preferred guide wire 
tensioning arrangement. 
lower wire f into its proper position on block 
43. The right end of wire 4 is secured to rod 
f45 within a hole 4 of post 43. Posts 44 and 
45 are frictionally positioned in block 43. Ten 
Sioning adjustment of wire 4 is effected by 

- turning post 45 by passing a pin or wrench 
through hole f48 therein to rotate the rod. The 

0. 

20 

25 

30 
A slot 46 guides the 

35 

tension guide wire iO is adjusted by post 44 
similarly to wire 4f. Figure 14 is a cross-sec 
tional view through the anchorage block 42. 

40 

taken along 4-4 of Figure 12. Wires 40 and 
4 - pass around an appropriate slot l 49 in mem 

ber 142, and the end thereof is anchored under 
corresponding screws 50. 

In order to properly position the styli upon the 
common carrier chain 2, I employ a gauge 20 
which is mountable by a pair of screws 2 in a 
predetermined position upon a recorder base 20 
as shown in Figures 1 and 2. Gauge 20 come 
prises a lever 212 pivoted at 213 thereon. The 
frames of the styli 22 are fastened close to their 
predetermined equi-distant positions along the 
carrier belt 2 by rivets as already described. 
Nevertheless, for proper recording, it is necessary 
to perfectly align the styli. 
Manual adjustment and alignment of the styli 

disks O is performed as follows: The adjust 
ment is entirely mechanical and no electrical 
currents are applied to the unit. Chain 2 is 
moved until it is locked due to the engagement 
of the synchronizing lever 2 with the cam 65 
as seen in Figure 9, when the driving means for 
sprocket wheel 23 is locked, preventing the move 
ment of the belt 2 f. Lever 22 of the gauge 20 
is positioned so that when it abuts one side of 
the stylus disk to as shown in Figure 1, the 
stylus would be in the proper recording position 
when it engages the recordsheet. Stylus disk fo 
is accordingly adjusted until it becomes tangent 
to the inside surface of gauge lever 22. 
The shifting or adjustment of block 8 is ef 

fected by means of the adjusting screws 9-9 
passing through the slotted block 8 already de 
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8 upon which stylus disk fo is mounted is 

shiftable to the right or left and maintained in 
fixed position when screws 9-9 are tight 
ened thereon. Proper scanning alignment of disk 

is thus effected. The position of the next 
successive stylus is similarly adjusted by releasing 
the engagement of lever 2 with cam 65 of the 
Synchronizing mechanism to permit the chain to 
move a distance equal to another Scanning line 
When the drive mechanism is locked again. The 
procedure already described is performed for ac 
curately positioning the next stylus disk 0. 
The same procedure is followed until the third 
stylus disk is properly aligned. 

Figure 15 is a cross-sectional view taken 
through the mechanism for insuring synchronous 
driving of the recorder With the transmitter. 
This arrangement is essentially similar to that 
disclosed in my copending application Serial No. 
165,448, referred to above. As there described, 
cyclic synchronizing signals are received with the 
facsimile signals and caused to actuate the syn 
chronizing magnet 3. Worm 60 is mounted 
within housing 29 and is attached to the flexible 
shaft 30 continuously driven by motor 26 as 
viewed in Figure 3. Coacting Worm gear 16 í ac 
cordingly continuously drives central shaft 28 to 
which it is keyed. Roller thrust bearings f62 and 
63 support shaft 28. A friction clutch 64-f65 

is connected between continuously rotating shaft 
28 and spiral gear 32. It will be recalled that 
gear 32 effects the driving of the drive roller 40 
for feeding record sheet 25 as previously described 
in connection with Figure 2. Member 64 of the 
clutch is pinned to shaft 28. The coacting mem 
ber 65 of the clutch is fastened to a sleeve 66 
concentric about the upper half of shaft 28. 
Spiral gear 32 as well as a synchronizing cam 6 
are secured to this driven sleeve 66. The hub, 
68 of the linked chain drive wheel 23, is made 

of insulation material and secured to the same 
driven sleeve 66. Sleeve 66 is supported by 
roller bearing 69 mounted in the frame. 
A friction layer O between clutch blades 64 

and 65 causes continuous driving of the belt 2. 
and sheet drive gear 32 as long as the recorder 
is in Synchronous movement and the upper disk 
165 is not arrested from rotation. Reference is 
hereWith made to Figures 2 and 9 for an under 
standing of the operation of the upper clutch 
member 65 in conjunction with synchronizing 
magnet 3. Armature ill coacting with magnet 
3 has an extending lever 72 cooperating with the 
peripheral Surface of disk 65. A projection f73 
of clutch disk 65 abuts projection 74 of lever 
f2 at the end of each recording excursion if the 
recorder is not in phase synchronism with the 
transmitter. When the cyclic synchronizing 
signal is received and magnet 3 is energized 
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thereby, arnature T is attracted thereto against 
the bias of spring 75, releasing engaged projec 
tion 3 to free the clutch disk 75 for rotation. 
Each recording excursion of the stylus is thus 
started in proper phase Synchronous position 
With the corresponding transmitted scanning 
line. 

Figure 16 illustrates the cyclic actuation of the 
Synchronizing Switch 76 by synchronizing can 
67 through a pin set in the frame. Syn 

chronizing switch 6 actuates synchronizing cir 
cuits not shown herewith but fully described in 
my copending application Serial No. 165,448 and 
also in my Patent No. 2,047,863, which issued . 
July 14, 1936. It is to be understood that the 

scribed in connection with Figures 5 and 6. Block 75 electrical transmission and receiver circuits, the 
A. 
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Synchronizing circuits, and the picture rectifying 
circuits, as well as the ancillary circuits for 
utilizing the facsimile recorder may be such as 
those already described in the referred to ap 
plication or patent, or in any other manner, as 
will be understood by those skilled in the art. 
The present case is directed to the recorder perse 
and improvements therein. 
The arrangement for maintaining the wide 

record sheet 25 taut during continuous feeding 
thereof has already been referred te in Connec 
tion with the description of pick-up roll 5 in . 
connection with Figures 1 and 10. Pick-up roll 
5 f is geared for overdriving so that its rate of 
rotation would normally tend to be faster than 
that at which feed roll 40 motivates the sheet. I 
provide a friction clutch 95-96 within the driv 
ing connection for the pick-up roll 5 in order 
that a slip may occur therein. The overdrive and 
clutch slip permit a uniform and taut pick-up of 
the sheet 25 after recording despite the increase 
in diameter of the pick-up roll during Operation. 

Figures 18 and 19 are cross-sectional views 
through the right and left mountings respectively 
of the pick-up roll S. Figure 18 illustrates the 
tail stock 63 comprising the spring biased spindle 
80 attached to knurled knob 8. Pointed Spindle 
80 presses against a cavity in the wooden core of 
the roll 5. 

Figure 19 is a cross-sectional view through the 
slip clutch drive of the pick-up rolls. As already 
described, gear 68 is driven directly from the feed 
roll gear 70 (Figure 10). Gear 68 is mounted to 
freely rotate about shaft 85. Clutch members 
95 and 96 have frictional Surfaces contiguous 
with the corresponding sides of gear 68. Clutch 
member 96 is pinned to shaft 85 by pin 86. 
Shaft 85 engages clutch member 95 through pin 
87 affixed to the hub of member 95. Shaft f85 

is axially slotted at 88 in order that pin 8 may 
be slidable therein. A threaded nut 90 coacts 
with the threaded exterior of shaft S. Spring 
f 9 is placed between nut 90 and clutch member 
95 to spring bias the clutch into engagement with 
the rotatably mounted gear 68. The opposite end 
of shaft 85 is secured to drive plate 2 en 
gaging an end of the pick-up rel 5. Driving of 
gear 68 accordingly drives pir&-up roll öl through 
the clutch 95-96 biased to the gear. This driv 
ing arrangement permit stippage of the pick-up 
roll and keeps the recording sheet 25 taut at the 
recording position. 
Figure 21 is a perspective view of a table model 

of the facsimile recorder of my present inven 
tion with the cover partially broken away. The 
base 20 of the recorder is set into the top inside 
corners of the base 4 as already described in 
connection with Figure 2. The top cover 42 
covers the remainder of the unit and contains the 
transparent pane 43 positioned for viewing the 
recording directly. A perforated opening 20 is 
placed in one or more sides of the cabinet 4 to 
facilitate ventilation due to the heating of the 
contained notor or the like. It will be noted 
that the recorder is horizontally disposed and 
permits a compact arrangement with the oblong 
cabinet 4. The cover 42 of the cabinet is shallow 
and presents a pleasing appearance, yet serving 
the important function of permitting a direct 
view of the recording as it progresses. 

Figure 22 is a perspective view of the recording 
unit mounted at the top of a radio cabinet 20 
also housing a broadcast radio receiver. The loud 
speaker 202, control knobs 203 and the station 
indicator 204 are similar to those in Ordinary 
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broadcast receivers. However, the circuits used 
in receiving sound signals from the broadcast 
stations may be combined with the essential cir 
cuits for receiving the facsimile signals. The 
combined radio and facsimile circuits may be 
such as disclosed in my Patent No. 2,047,863. 
The changeover may be effected by simply flip 
ping a manual switch 25 adjacent the facsimile 
recorder to convert the circuit from sound repro 
duction to facsimile reproduction. A hinged cover 
206 is arranged to permit ready access and view 
ing of the recorder unit. 
The recording sheet 25 is a dry sheet which has 

first been inpregnated with carbon as, for ex 
ample, with the pulp during the manufacture of 
the sheet. This provides the necessary con 
ductivity to the sheet. 
One side of the sheet is now coated with a 

metal oxide such as titanium oxide (TiO2) sus 
pended in a finely divided state in lacquer such 
as nitrocellulose. The lacquer acts, as a binder 
and bonds the metal oxide to the surface of the 
sheet. 
This metal oxide, makes one side of the sheet 

white and is discolored black by current flowing 
from the stylus to the opposite carbon surface, 
acting as the second contact. 

It will be apparent that the metal oxide coat 
ing must be so chosen as to give high Conductivity 
to the sheet and is responsive to small current 
flow to discolor and set of the image being trans 
mitted with sufficient contrast. Moreover, the 
coating must be non-infanmable, must be luni 
formly applied because small variations may ef 
fect the conductivity of the layer, and must have 
a composition of the order of emulsion composi 
tions offilms. 

In order to increase the conductivity and to in 
prove the white appearance of the paper, alumi 
num powder is added in such quantities as are 
possible without making the deposited solution 
turn gray. 
In addition to the aluminum powder, metallic 

salts such as cadmium iodide, potassium iodide, 
lithium iodide, nickel chloride and iron chloride 
which also increase conductivity and help make 
the sheet non-inflammable may be added. The 
composition may, for example, be of the follow 
ing proportions: 
About three pounds of titanium oxide (TiO2) 

to a gallon of lacquer; four ounces of aluminun 
powder and two ounces of cadmium iodide or 
other similar salt, 
The mix is then coated on to the carbon paper 

and dried to volatilize the solvents. 
Although cellulose lacquer has been described 

as the binder, other binders such, for example, as 
cellulosic ether of a dextrine, or casein binder 

60 

65 

70 

75 

may be employed. 
The resulting product is a carbon sheet having 

one surface coated white and conducting about 
ten milliamperes at about 300 volts to produce 
small black dots. 
Although I have described preferred arrange 

ments for carrying out the principles of my pres 
ent invention, it is to be understood that they 
may be modified by those skilled in the art and 
still fall within the broader spirit and scope of 
the invention. Accordingly, I do not intend to 
be limited except as set forth in the following 
claims. h 

I claim: 
1. A continuous facsimile recorder employing 

a record sheet in the form of a roll comprising 
mechanism for continuously feeding said sheet 
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during recording periods, means for taking-up re 
Corded sheet portions including supports for a 
sheet pick-up roll, a gearing connection between 
said feeding mechanism and said means propor 
tioned to over-drive said pick-up roll, and ap 
paratus to permit slippage of said means where 
by said record sheet is maintained taut during 
recording thereon. 

2. A continuous facsimile recorder employing a 
record sheet in the form of a roll comprising 
mechanism for continuously feeding said sheet 
during recording periods, means for taking-up 

O 

recorded sheet portions including supports for a 
sheet pick-up roll, a shaft for driving said pick 
up roll, a gearing connection between said feed 
ing mechanism and said shaft proportioned to 
over-drive said pick-up roll, and a friction clutch 
between said shaft and said gearing connection to 
permit slippage of said shaft whereby said record 
sheet is maintained taut during recording there 
On. 

3. In a facsimile recorder, a record sheet in the 
form of a roll; mechanism for continuously feed 
ing said sheet during recording periods; a con 
tinuous scanning means wiping over said sheet 
and for carrying picture current thereto; a sheet 
pick-up roll for receiving the recorded sections 
of the sheet; means for overdriving said pick-up 
roll for maintaining said sheet. at the recording 
point taut for producing a constant pressure be 
tween said scanning means and said sheet dur 
ing recording; and means for permitting slippage 
of said pick-up roll for maintaining a predeter, 
mined taut condition of said sheet. 

4. In a facsimile recorder, a record sheet in the 
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form of a roll; mechanism for continuously feed- . 
ing said sheet during recording periods; a con 
tinuous scanning means wiping over said sheet 
and for carrying picture current thereto; Con 
tinuous scanning means comprising a continuous 
chain carrying said scanning mechanism; and 
means whereby said chain maintains said scan 
ning mechanismin a predetermined pressure con 
tact condition with said recording sheet; a sheet 
pick-up roll for receiving the recorded sections S 

7 
of the sheet; means for overdriving said pick-up 
roll for maintaining said sheet at the recording 
point taut for producing a constant pressure be 
tween said scanning means and said sheet during 
recording; and means for permitting slippage of 
said pick-up roll for maintaining a predeter 
mined taut condition of said sheet. 

5. In a facsimile recorder, a record sheet com 
prising a paper composition responsive to varia 
tions in the amplitude of electric currents for 
Correspondingly discoloring the paper; mecha 
nism for continuously feeding said sheet during 
recording periods; a continuous scanning means 
wiping over said sheet and for carrying picture 
current thereto; a sheet pick-up roll for receiv 
ing the recorded sections of the sheet; means for 
Overdriving said pick-up roll for maintaining said 
sheet at the recording point taut for producing a 
constant pressure between said scanning means 
and said sheet during recording; and means for 
permitting slippage of said pick-up roll for main 
taining a predetermined taut condition of said 
sheet. 

6. In a facsimile recorder, a record sheet com 
prising a paper composition responsive to varia 
tions in the amplitude of electric currents for cor 
respondingly discoloring the paper; mechanism 
for continuously feeding said sheet during re 
COrding periods; a continuous scanning means 
wiping Over said sheet and for carrying picture 
current thereto; continuous scanning means 
comprising a continuous chain carrying said 
scanning mechanism; and means whereby said 
chain maintains said scanning mechanism in a 
predetermined pressure contact condition with 
said recording sheet; a sheet pick-up roll for re 
ceiving the recorded sections of the sheet; means 
for overdriving said pick-up roll for maintaining 
said sheet at the recording point taut for pro-. 
ducing a constant pressure between said scan 
ning means and said sheet during recording; and 
means for permitting slippage of said pick-up 
roll for maintaining a predetermined taut condi 
tion of said sheet. 
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