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UNITED STATES PATENT office 
FACSMLE RECORDING SYSTEMAND 

APPARATUS 

Raleigh J. wise, Dunellen, N.J., assignor to The 
Western Union Telegraph Company, New York, 
N.Y., a corporation of New York 

Application November 27, 1941, Serial No. 420,610 
(C. 234-1.5) 4 Claims. 

This invention relates to an improved system 
and apparatus for reproducing facsimile copies 
of pictures, drawings, writing and other subject 
matter, and is particularly adapted, although not 
limited thereto, to the production of a master copy 
of an original, from which numerous other copies 
may be made by the mimeograph, hectograph, 
and other printing processes. 
In accordance with the present invention a pic 

ture, message, drawing or other subject matter is 
transmitted by facsimile signals generated in ac 
cordance with the subject matter appearing on 
an original sheet or blank, and is reproduced in 
facsimile upon a recording blank which may, if 
desired, comprise a stencil or other master blank 
from which a large number of copies may be made 
by various known printing or other duplicating 
processes. The recording blanks are carried by 
copyholders, such as rotatable cylinders or drums, 
that are scanned by the recording apparatus dur 
ing the reproducing operation, and these copy 
holders may be interchangeable in the apparatus 
so that they can readily be placed into operative 
position in the recording apparatus and can read 
ily be removed therefrom, either manually or all 

tain a linear scanning speed of approximately 
1530 inches perminute. Moreover, with the prior 
devices it was necessary to maintain an unde 
sirably high power value of the carrier current or 
other signaling currents employed for actuating 
the recording stylus, and the amplitude of the 
stylus swing and the frequency response char-, 
acteristic of the unit were not uniform when pro 
ducing stencils. 

10 One of the objects of the present invention is 
the provision of facsimile percussion recording 
apparatus which operates satisfactorily at a rate 
such that the linear scanning, Speed at which 
the recording is effected may be greatly increased, 

5 and thus appreciably reduce the time required 
for producing a stencil or otherwise recording a 
given piece of subject matter. In the case of 
commercial telegraph circuits employed for trans 
mitting facsimile messages from one city or point 
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25 
tomatically. The recording operation is effected 
by means of a suitably actuated recording stylus 
of the percussion type, i. e., one which intermit 
tently contacts the recording sheet in accord 
ance with the transmitted subject matter, there 
by to change or affect the surface of the record 
ing sheet to record thereon in facsimile the trans 
mitted subject matter. 

In recorders of the character heretofore en 
ployed for producing facsimile stencils and the 
like, the percussion recording stylus was actuated 
by an electromagnetic device which responded 
only to the direct current components of the sig 
naling currents or to direct current impulses pro 
duced in accordance with the received signals. 
Such devices, however, are undesirably limited 
with respect to the recording speeds at which they 
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may satisfactorily be operated. In commercial . 
operation it was found that, with a recording 
drum having a circumference, for example, of 
the order of eight and one-half inches, the speed 
of rotation of such a drum necessarily was limited 
by the recording speed of the percussion unit, 
and could not well be increased in excess of ap 
proximately 90 R. P. M., which meant a linear 
scanning speed of approximately 765 inches per 
minute, whereas it is desirable to use Speeds com 
mensurable with those obtainable by electro 
sensitive recording blanks, for example, drum 
speeds of the order of 180 R. P.M., and thus ob 
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to another, it will be appreciated that any result 
ant saving in line time is of highest importance, 
and appreciably reduces the cost of such service. 
In accordance with the instant invention a per 
cussion stylus is actuated by a piezo-electric de 
vice which is so constructed and operated that 
the linear scanning speed of the recording drum 
may be increased to speeds as high or higher than 
twice the linear scanning speed heretofore obtain 
able with prior percussion type devices, and thus 
substantially cut the necessary transmission time 
in half or less. Also, where a combined trans 
mitter and recorder apparatus is employed in an 
office for producing stencils and the like, the time 
required for producing them may be approxi 
mately cut in half or less. 
Another object of the invention is percussion 

recording apparatus of the character disclosed in 
which highly satisfactory recording is obtainable 
with much lower levels of the signal carrier cur 
rent than heretofore and in which a signal modul 
lated alternating current, which may be a fre 
quency modulated carrier current, may be directly 
impressed upon the stylus-actuating device. 
A further object is a recording unit in which the 

recording point of the percussion stylus may be 
made exceedingly small without penetrating the 
surface of a stencil sheet beyond a desired extent, 
and in which the stylus may be actuated at much 
higher frequencies against the surface of the 
stencil sheet or recording blank, whereby sharper 
and improved definition of the recorded subject 
matter may be obtained. A furthe object is a percussion type facsimile 
recording apparatus which may be operated at 
greatly increased speeds of recording without any 

  



2 
tendency of the percussion stylus to drag upon or 
tear or otherwise adversely affect the stencil or 
other record being produced. 

Still another object is a percussion recording 
unit which is simpler in construction and more 
easily adjusted with respect to the record blank 
upon which it operates, and in which greater 
stability of adjustment of the recording unit and 
greater uniformity in results are obtained. 
A still further object is a recording unit in 

which less precision is required in the manufac 
ture of the recording drums employed, and in 
which less attention need be paid to uniformity 
of thickness of the recording stencils or blanks 
and in which irregularities in the recording blank 
surfaces are less likely to deleteriously affect the 
record. 
An additional object is to provide a percussion 

type facsimile recording unit which causes the 
darker areas of the recorded stubject matter to be 
reproduced with greater clarity and detail. 
The foregoing and other objects and advan 

tages of the invention will appear from the foll 
lowing description of the illustrative embodiments 
of the invention, taken in connection with the 
accompanying drawings, in which: 

Fig. 1 is a view of a combined transmitter and 
recording apparatus in which the recording ap 
paratus is constructed in accordance with the 
present invention; 

Fig. 2 is a view, in elevation, of the recording 
apparatus, taken along the line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary top plan view of the 
recording unit employed, illustrating certain de 
tails of the stylus driving unit and the manner 
of mounting the same; 

Fig. 4 is a detail in elevation taken along the 
line 4-4 of Fig. 3; 

Fig. 5 is a detail taken along the line 5-5 of 
Fig. 3; 
r 6 is a detail taken along the line 6-6 of 

... to 
Fig. 7 is a perspective view of the piezo-electric 

stylus driving unit removed from its casing; and 
Fig. 8 illustrates diagrammatically a circuitar 

rangement may be employed with the transmitter 
and recorder apparatus of Fig.1. 

Referring to the drawings, and particularly to 
Fig. 1 thereof, a base 20 forms the principal sup 
port for the apparatus and the driving and con 
trol mechanism therefor, which base is adapted to 
rest upon an apparatus table or cabinet or other 
convenient support, and a cabinet preferably be 
ing employed so that certain of the power unit 
and amplifier devices used may be embodied 
therein, 

Secured to plates 2a and 2b on the base 2 
are brackets 2 in which are mounted a front 
track or guide rail 22 and a rear track or guide 
rail 23 which slidably support the longitudinally 
movable transmitting scanning assembly 25 and 
the recording scanning assembly 2. Preferably, 
the transmitting scanning unit 2 comprises an 
optical pickup system for deriving facsimile sig 
nals from an original blank 29 which carries the 
subject matter to be reproduced or duplicated, the 
blank being secured upon a cylindrical drum por 
tion of a copyholder which is indicated in its 
entirety by the reference numeral 3. The copy 
holder 3 includes a cylindrical drum portion 3 
adapted to support a recording blank or stencil 
blank SS which is acted upon by the percussion 
stylus 88 of the recording unit 26. 

In general, any suitable means for scanning 
the transmitting and recording blanks may be 
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employed, for example, as disclosed in the dumy 
et al. Patent No. 2,301,024, issued November 3, 
1942, or in the O'Brien and Estes Patent No. 
2,260,862, issued Oct. 28, 1941. Also, any suit 
able type of transmitter may be employed for 
generating the facsimile signals supplied to the 
recording unit, such for example as illustrated in 
Patent No. 2,158,391, issued May 16, 1939, and 
Patent No. 2,176,442, issued October 17, 1939. 

0 

5 front guide rail 22. 

The transmitting scanning assembly 25 and the 
recording unit 26 are respectively mounted on 
traveling bases or carriage members 36 and 37, 
which latter members are each provided with 
guide blocks 38 and 39 slidably mounted on a 

The carriage members have 
rollers 40, one of which is shown in Fig. 2, that 
cooperate with the guide rail 23 to facilitate travel 

2 5. 
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of the units 25 and 2 along the guide rails. The 
carriage member 37 of the recording unit is con 
nected to the carriage member 36 of the trans 
mitting unit, as by a carriage link 42 firmly 
secured to portions 36a and 37a of these units, 
so that any movement of the recording unit 2 
longitudinally along the guide rods 22 and 2 
will impart a similar movement to the transmit 
ting unit 25, and vice versa. The various me 
chanical details for thus interconnecting the 
transmitting and recording units so as to cause 
them to operate in synchronism with respect to 
the line feeds thereof are disclosed in detail in 
my said copending application, and for the sake 
of brevity certain of these details are not illus 
trated in the drawings herein. 
Power for operating the apparatus is supplied 

by a motor contained within a casing 40, the mo 
tor preferably being of the synchronous alter 
nating current type, although if desired may be 
of the direct current type, it being understood 
that the speed of the motor for any given opera 
tion may be adjusted and maintained constant by 
any of the various suitable means known in the 
art for this purpose. The power is applied by 
the motor through the medium of reducing gear 
mechanism in known manner, which gear mech 
anism is also contained within the casing 40, the 
motor and gear mechanism causing rotation of 
the driven shaft 4 which rotates the transmit 
ting and recording drums 3 and 84 in the direc 
tion indicated by the arrow on drum during 
the scanning operations. The gear mechanism 
also drives a line feed shaft 43 which has a 
threaded portion 4a that directly drives the 
recording unit 26, and through the medium of 
the carriage link 42 also drives the transmitting 
unit 25 to cause line feed Scanning movement 
of the units with respect to the transmitting and 
recording drums 3 and 4. 

Preferably, and as disclosed in my aforesaid 
copending application, the apparatus is arranged 
to accommodate transmitting and recording 
drums of different diameters in order to accom 
modate transmitting and recording blanks of dif 
ferent sizes, and for this reason the gear mecha 
nism within the casing 4 is adapted to be shifted, 
as by the gear shift lever 42, in order to provide 
different driving speeds to the drums and there 
fore change at will the peripheral speed of rota 
tion of the drums 3 and 34. With the drun 
speed shift arrangement the linear scanning 
speed for the drums 3 and 34 may be changed if 
desired, or when drums of different diameters are 
used in place of the drums shown the number of 
revolutions per minute of the drums may be 
either reduced or increased to an extent such 
that the peripheral speed of rotation and hence 
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the linear scanning speed will remain approx 
imately the same irrespective of the size of drums 
employed. Also, the driving ratio of the gears 
which cause rotation of the line feed shaft 
may be changed, as by a shift lever 45, so that 
the speed of rotation of the feed screw and hence 
the number of scanning lines per inch may be 
varied. For example, when the shift lever 45 is 
in its right hand position, as shown in Fig. 1, the 
gear ratio may be such that the transmitting and 
recording units Scan at the rate of 100 lines per 
inch, and if the lever 45 is shifted to the left the 
gear ratio may be such that the number of scan 
ning lines may be increased to 120 lines per inch, 
the arrangement enabling the number of scan 
ning lines per inch to be made such as to give the 
most desirable results depending upon the subject 
matter and the kind of service for which it is 
used. v 

If desired, and as described in detail in my 

3. 
position when the handle. is turned downwardly, 
the spring also causing the bearing member 49 to 
enter the end of the cylinder thereby to insure 
that the cylinder is properly supported during 
rotation thereof and to maintain a proper driving 
connection between the members 4 and 48. In 
stead of employing a cylinder having the trans 
mitting and recording drums formed or mounted 
thereon, separate transmitting and recording 
drums may be employed and maintained in 
proper driving relation in the manner disclosed 
in my aforesaid Copending application. 

Fixed bracket members D and B are provided, 
each of the bracket members comprising two ar 
cuate supports or saddles, the inner pair of these 
saddles preventing the cylinder 3 from dropping 
when it is released from the bearings 48 and 49 

2 
aforesaid Copending application, two line feed 
shaft members similar to the member 4, and 
which may be caused to operate at different 
Speeds respectively, may be employed, one of 
which shafts produces the line feed scanning 25 
movement Of the transmitter unit and the other 
of which produces the line feed scanning move 
ment of the recorder unit, whereby when trans 
mitting and recording drums of different diam 
eters respectively are concurrently employed, the 
reproduced record may be enlarged or reduced 
With respect to the subject matter on the trans 
mitting blank without causing distortion of the 
recorded subject matter. The foregoing various 
features of variable speed of the transmitting and 
recording cylinders and their respective line feed 
scanning means comprise subject matter claimed 
in my aforesaid copending application, and for 
the sake of simplicity such arrangements are not 
disclosed herein in detail. 
The cylinder 3 has reduced ends 46 and 47 

formed with internal tapered surfaces which re 
ceive complementary bearing members 48 and 
49. The bearing member 48 is secured to and 
driven by the shaft 4 hereinbefore referred to, 
and Serves to drive the cylinder 3. The member 
49 is secured to a shaft 5f journaled in fixed up 
right bearing members 52 and 53 so as to be 
freely rotatable and also slidably movable longi 
tudinally within the bearings to permit entry and 
withdrawal of the member 49 from the recessed 
portion of the end 47 of the cylinder 3, and 
thereby permit ready insertion and removal of 
the cylinder 3 and drums 30 and 34. 
To facilitate the insertion and withdrawal of : 

the member 49, preferably there is provided a 
tapered cam member 55 fixedly secured to the 
bearing support 52, and coacting with this cam 
member is a Second tapered cam member 56 which 
is Secured, as by a set screw, to the shaft St. Se 
cured to the cam member 56 is a handle 57, and 
When the handle is raised upwardly as viewed in 
Fig. 1, this causes rotation of the cam 56 relative 
to the fixed cam 55, the adjacent tapered cam 
ming Surfaces of these members coacting to cause 
the member 56 to be shifted to the right as viewed 
in the figure and thereby cause longitudinal 
movement of the shaft 5f and withdrawal of the 
bearing member 49 from the recessed end 47 of 
the cylinder 3, after which the cylinder may be 
slid to the right a distance sufficient to release 
the opposite end 46 from its associated drive 
member 48. A compression spring 58 which 
loosely surrounds the outer end of the shaft 5, 
causes the member 56 to return to the working 
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and the outer pair of saddles providing a con 
venient rest for the cylinder S to enable the 
blanks to be applied to and removed from the 
drums 3D and 4 at the beginning and termina 
tion of a reproducing operation. 
As hereinbefore stated, any suitable transmit 

ting unit may be employed. In general, in an 
optical pickup system such a transmitting unit 
employs a lens tube it containing lenses and an 
apertured plate aligned in position with respect 
to each other so that light from an exciter lamp 
is concentrated on a minute spot on the periphery 
of the drum 3D and consequently on elemental 
areas successively of the subject matter sheet 29 
thereon during scanning. Another lens tube 6 
contains lenses for directing the beam of light re 
flected from the elemental area of the record 
sheet 2 at the time being scanned onto an aper 
ture and thence to a photocell, a light chopper in 
the form of a perforated disc being interposed be 
tween the photocell and the aperture in known 
manner, the number of perforations or notches 
in the disc and the speed of rotation thereof de 
pending upon the desired rate of scanning, the 
frequency of the signal carrier current employed. 
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and other factors. Preferably, and as disclosed 
in said Patents 2,158,391 and 2.176,442, the trans 

5 mitter employs two light sensitive cells associated 
with the light chopper disc or discs in such man 
ner that the signals produced by the transmitter 
need not be inverted before application to the 
recorder in order to provide a positive record 
from a positive original blank or a negative record 
from a negative original blank, although if desired 
one light sensitive cell may be employed and the 
signals inverted either in the transmitting or 
recording circuits by means of suitable signal in 
verters of a type well known in the communica 
tion art. o 

It is essential that the transmitting Scanning 
apparatus and also the recording scanning ap 
paratus be accurately positioned with respect to 
the spacing between the scanning elements of 
these units and the blanks containing the subject 
matter thus transmitted and recorded. For this 
purpose the transmitting unit 2 is mounted so as 
to be adjustable towards and from the drum 30, 
and its operative position may readily be adjusted 
as by rotation of the knob is and rod a to which 
the knob is secured, thereby to provide a proper 
adjustment or spacing between the transmitting 
scanning elements and the blank 29 on the drum 
irrespective of the size of the transmitting drum 
employed. A relatively fixed plate 3 is provided 
which bears indicia such as the letters A, B, C, 
which respectively correspond to three different 
sizes of transmitting drums that may be en 
ployed, the knob is being turned until a pointer 



4. 
carried by the transmitting scanning unit is 

opposite the mark corresponding to the particu 
lar size of the drum to be used. A graduated 
drum or vernier BS is provided for enabling a 
micrometer adjustment of the scanning elements 
of the optical pickup system relative to the scan 
ning sheet. The foregoing adjusting members 
are disclosed in detail in my said copending 
application. 
The recording stylus actuating device is en 

closed in a casing TD, Figs. 1, 2, 3 and 5, the casing 
having mounted therein a composite piezo-electric 
element which may be built up from two similar 
crystalline plates if and 2, Figs. 5, 6 and 7, of 
homogeneous piezo-electric material assembled as 
shown in Fig. 7. These plates may be cut from a 
Rochelle salt crystal, in a manner well known in 
the piezo-electric crystal art, for example, with 
their extended plane surfaces substantially per 
pendicular to the electrical axis so that the direc 
tions of expansion and contraction of the plates 
When subjected to an electric field are at substan 
tially 45 to the major longitudinal axis, or the 
plates may be cut so that one of them has a longi 
tudinal dimension parallel to the major longitu 
dinal axis of the crystal and the other with its 
longitudinal dimension parallel to the major 
transverse axis of the crystal, or the plates may 
be cut so as to have their longitudinal dimensions 
parallel to the major transverse axis or so that 
the plates have their longitudinal dimensions 
parallel to the major longitudinal axis. 
When plates are cut from a crystal in the man 

ner indicated above and subjected to an electro 
static field in the direction of the electric axis, 
the plates; will expand on lines parallel to their 
faces at an angle of substantially 45° to the major 
longitudinal axis and will simultaneously contract 
along lines parallel to their faces and at substan 
tially 90' to the lines of expansion. Thus, if the 
different plates are properly arranged with their 

5 
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indicated by the dot-and-dash lines in the figure. 
The plates 7 and 72 together with their elec 

trodes 73 and T4 preferably are cemented to 
gether throughout their adjacent Surfaces and 
along their edges by a suitable cement, the fixed 
end of the assembly also being secured to one end 
of the casing 70 by a suitable cement. As shown, 
resilient pads 80 of sponge rubber or other suitable 
material may be disposed between the fixed ends 
of the crystal plates and the casing 70, which 
pads protect the piezo-electric unit from me 
chanical shocks and jars and form a cushion 
therefor during the normal operation of the re 
cording stylus. These pads of sponge rubber or 
the like also press the plates firmly together and 
Counteract any tendency of the adhesive material 
to loosen under vibration. Machine screws 78, 
Figs. 5 and 6, clamp the sidies of the casing 
together. 2 

As shown in Figs. 6 and 7, the free end of the 
piezo-electric unit has a recessed portion 79 for 
receiving the percussion stylus 33, and the stylus 
has the outer end thereof formed or bent in such 
manner, as shown in Figs. 3, 5 and 7, that the 
twisting movement of the piezo-electric unit 
causes the point of the stylus to impact the stencil 
sheet in a direction substantially normal to the 
surface of the sheet, the length of the stylus also 
multiplying the movement imparted by the free 

3) 
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end of the crystal unit so that such movement 
is increased to an extent sufficient to provide 
proper oscillatory movement of the stylus against 
the stencil or other recording blank. The stylus 
3. is held in the recessed portion 9 of the unit 
by means of a wedge-shaped member 8 that has 
a wedge-shaped or knife-blade line bearing sur 
face 82, Fig. 6, which contacts the stylus 33 in 
such manner that the stylus is firmly held against 

- the crystal and yet does not interfere with the 
40 

longitudinal axes parallel and subjected to elec- . 
trostatic fields in the same direction, the expan 
Sion of each plate will take place on lines parallel 
to the contraction of the other plate, and when 
the direction of the electrostatic fields is reversed, 
the plates will contract on the lines on which 
they formerly expanded, and vice versa. 
The plates preferably are assembled as indi 

cated in Fig. 7 and are provided with electrodes 73 
and , the electrodes comprising tin foil applied 
to the sides of the plates and secured thereto in 
suitable manner, as by cementing. The two inner 
electrodes are in electrical contact with each 
other and connected to the incoming signal cir 
cuit by means of a common conductor TB, and the 
Outer electrodes 4 are connected together and to 
the other side of the signal circuit by means of a 
conductor , and in such an assembly the direc 
tions of expansion and contraction of one plate 
are respectively opposed to the directions of con 
traction and expansion of the other plate when 
the corresponding major crystalline axes of the 
two plates are parallel. When these plates are 
subjected to electrostatic fields by means of the 
signal currents applied to conductors TB and 77 
and the electrodes 7 and 74, the plate 7, for 
example, tends to expand along the same lines as 
the plate T2 tends to contract, and because of the . 
mutual constraint of the plates the assembled ele 
ment twists or oscillates about its central longitul 
dinal axis and, if one end of the plate assembly, 
such as the left hand end as viewed in Fig. 7, is 
held in any suitable manner, the free end portions 
of the plates tend to have the twisting movement 

desired vibratory movement of the crystal and 
stylus in the proper direction to effect recording. 
A threaded adjustment screw 83 adjusts the posi 
tion of the wedge 8 and also the degree of pres 
Sure exerted by the Wedge-shaped bearing portion 
82 against the stylus. 

It is to be understood that the piezo-electric 
actuating unit may differ in character from that 
specifically described above, various other forms 

5 5 

being well known in the piezo-electric art. For 
example, and by way of illustration only, the 
plates may be cut in such a way that when a dif 
ference of potential is applied to the armatures of 
the unit, the free portions of the plates are dis 
placeable or oscillatable along a line substantially 
perpendicular to the plane of the plates, the 
stylus actuated thereby having the proper con 

60 

65 

70 

75 

figuration so that it will impact on the surface 
of the record sheet in the proper direction to pro 
duce the desired record thereon: 
The casing 70 is secured to a plate 84, the ends 

of the plate being pivotally mounted by pivot 
screws 85, Fig. 3, and thus the recording unit is 
hingedly mounted so as to enable the same to be 
freely movable in a direction transverse to the 
recording surface of sheet 35. The pivot screws 
B are mounted in bearings 86, which bearings are 
secured to a plate member 87, the latter member 
being secured to a support 88 of the scanning 
mechanism, as seen in Figs. 2 and 3. The Sup 
porting plate B is mounted on a plate 89 which 
is adjustable to adjust the position of the record 
ing unit towards and from the recording drum 
in a manner hereinafter explained. 
The unit 70 carries a stylus-positioning mem 

ber or shoe i?, this shoe member being secured 
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to the plate 84 by means of screws 92, Figs, 3 and 
5. The shoe member has an opening through 
which the stylus passes, the opening being sufi 
ciently large to enable free movement of the 
stylus during recording operations. 
member 9 f has an upstanding formed or bent 
portion 93 which bears against the recording sur 
face of the stencil or other recording sheet at all 
times during the recording operation thereby to 
cause the recording unit accurately to follow the 
surface of the recording sheet and insure that 
the point of the stylus 33 will enter or impinge 
on the surface of the stencil sheet or recording 
blank Only to a predetermined extent, and also 
assists in obviating any unwanted marking of the 
stylus or injury either to the recording blank or 
to the point of the stylus during recording. 
The shoe member 9 is adjustable relative to 

the casing 70 by means of an arm 94 and a screw 
95 which is threaded into a U-shaped frame 
member 96, the frame member 96 being secured 
as by Screws 97 to the plate 84. The adjusting 
arm 94 is clamped as by means of a screw shown 
in Fig. 3 to the adjusting screw 95. 
A knurled counterweight OO, Figs, 3 and 4, 

is adjustable longitudinally on a threaded rod 
of and urges the portion 93 of the shoe 9 into 

engagement with the recording blank in such 
manner that the degree of pressure exerted by the 
shoe on the blank may be controlled within very 
close limits. The rod O has one end thereof 
secured to and carried by a block O3, the block 
being held by a U-shaped member f04 which is 

The shoe 

O 
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pivotally mounted on a pin f O5 that is secured . . 
to a bracket 06, the bracket 06 being secured 
to the plate 88 by screws O. Member 103 of the 
threaded rod O carries a rubber cushion or 
damping member 10 which directly engages the 
plate 84 and causes resilient pressure to be ex 
erted thereon for maintaining the shoe 9 against 
the Surface of the recording blank. 
The foregoing arrangement insures that the 

recording stylus will accurately follow, and be 
properly positioned to impinge on, the surface 
of the recording blank with the proper extent of 
movement and pressure at all times during 
recording, irrespective of irregularities in the 
thickness of the recording blank or stencil or ir 
regularities in the surface thereof such as may. 
be due to overlapping portions of the bank or 
to the character of the paper or other material 
of the blank or stencil or due to irregularities in 
the configuration or movement of the recording 
drum 34, and thus satisfactory recording is ef 
fected with greater permissible tolerances in the 
manufacture of both the recording blanks and the 
recording drum or other platen member em 
ployed, the arrangement being advantageous with 
an electromagnetically actuated stylus as well as 
One actuated by a piezo-electric element. 
Mounted on plate 84 is a bracket i3 held by 

Screws 4, the upper portion of the bracket 3 
having thereon a line or groove 5. The member 
06 has a similar line or groove 6, and the 

- sliding plate member 89 is adjusted inwardly or 
outwardly by an adjusting screw-threaded shaft 
23, Fig. 2, which is threaded into the member 89. 
The groove portions 5 and 6 are so positioned 
that, when the unit is in proper recording posi 
tion, they coincide to give a ready and accurate 
indication of this fact, Interposed between the 
members 88 and 89 is a spacer plate 20 to give 
the desired height to the recording unit. The 
member 06 carries a stop pin fil, Figs. 3 and 4, 
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the forward permissible movement of the unit. 
The rod being rotatable by the knurled knob 
23a to adjust the recording unit to any of the 

desired positions, such as indicated by the in 
dicia A, B and C that appear on a plate member 
f22 secured to the carriage of the recording unit, 
the indicia respectively corresponding to three 
different sizes of recording drums that may be, 
employed. A graduated dial or vernier 24, Fig. 
2, secured to the rod 23 enables very accurate 
adjustment of the recording stylus 33 relative 
to the recording blank or stencil. A pointer 125 
carried py time member 88, Fig. 3, COacts with the 
plate 122 bearing the indicia to indicate when 
vie evoiding unit is adjusted for the size of 
urun to oe enployed. The method of thus ad 
justing tie recording unit is described in detail 
in my aiolesaid copending application. 
The line reed of the transmutting and record 

ing unus is effected by means of a split block 
assembly comprising identical opposed Split 
aves 30, Fig. 2, which members are internally 

threaded to receive the feed Screw thread 3a, 
the members being Spring-pressed into engage 
ment with the threads of the feed screw by 
means of four compression springs. 36 whic 
act between support members 32 and 33 anu 
tne upper and lower portions of the memoers 
3. The members 32 and 33 comprise the 
legs of a U-shaped bracket which is Secured to 
the recording unit carriage. Interposed between 
the inner tapered surfaces of the Opposite ends 
of members 30 are two Wedge-shaped men 
bers 35, the lower members 35 being Secured 
to a split-nut release lever rock shaft 36, and 
the upper wedge-shaped member 35 being 
mounted on a rock shaft 37. Member 35 on 
shaft 3 is operatively connected to the Shaft 
36 by means of gears 38 and 39. When the 
handle 136a, Fig. 1, of the shaft 36 is rotated 
so as to turn the wedge-shaped members. 35 
from the positions in which they are shown in 
Fig. 2, rotation of these members forces the 
split-nuts apart a sufficient distance to effect 
their release from the threaded rod 43a and thus 
enable both the transmitting and receiving units 
to be moved longitudinally to any position such 
as their initial starting positions, after which 
the rod 36 is again turned in a direction Such 
that time wedge-shaped members 35 assume the 
positions shown in Fig. 2 and again) make ef 
fective the feed screw 43a. 

In order that there may be no likelihood of in 
jury to the recording blank or stencii by the 
stylus 33 or injury to the point of the stylus 
when a recording operation has been completed, 
and particularly when the transmitting and re 
ceiving units are to be moved to their initial 
starting positions, a collar 4 is Secured to the 
rock snaft 37, the collar carrying a pin 42 
which coacts with stop pins such as the pin 43 
mounted on the bracket member 33. . The pin 
A2 is adapted to control a stylus retracting 

switch 44 which controls the energizing circuit 
of a solenoid 45 which, when energized, causes 
retraction of its core, the core having Secured 
thereto two side plates 47, and the inner move 
ment of this core, due to energization of the 
solenoid 45, causing corresponding movement of 
a pin member 48 secured thereto. The pin 48 
is positioned within a slot in a post member 49 
secured to a slidable block fs, and through the 
member 9 and the rod 23 causes withdrawal 

which serves as a stop for the unit 70 to limit is of the stylus a predetermined distance from the 



6 
recording drum when the solenoid 4.5 is ener 
gized by closure of the switch 44, the limit of 
this retracted movement being determined by 
the core 47 striking a stop member 52 on the 
frame of the solenoid 45 when the stylus is in 
its proper retracted position. 
The plate 53 comprised in the solenoid struc 

ture supports a bracket member 54, the plate 
53 being secured to a block 55 mounted in 

guide members 56. Bracket 54 carries a dash 
pot 57, the plunger 58 of the dash-pot being 
received within and actuatable by the upper end 
of a bracket member fj9, the bracket 59 being 
secured to the block 5. A retractile spring 6 
Serves to urge the recording unit towards the 
drum 34, the movement of the recording unit 
in this direction being limited by engagement of 
the inner end of the knurled knob. 23a with the 
end of the member 56. The dash-pot 57 eases 
the impact of the stylus with the drum when 
the magnet 45 is deenergized, the dash-pot in 
suring that the stylus will gently contact the re 
cOrding blank on the drum 34. 
The original copy sheet 29 is wrapped around 

the transmitting drum 30, Fig. 1, preferably in 
Such manner that the top of the copy is at the 
left hand end of the drum when facing the ma 
chine, the right hand edge of the copy over 
lapping the left hand edge by a slight margin. 
The copy may be held in position by any suit 
able means, such as an elastic band or garter 
f75, which preferably comprises a helical spring 
in the form of an annulus, Such as disclosed in 
Patent No. 2,255,868. As shown in the figure, 
the leading garter member is advanced axially 
along the drum 30 from the left to right as scan 
ning proceeds by a garter pushing plate men 
ber 6 secured to the supporting frame 36, and 
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quency representing a black or marked area is 

0. 
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the trailing garter member is advanced by a 
Second pusher plate 77 on the transmitting unit. 
The two elastic bands 75 are thus kept within 
a predetermined distance of each other and 
are kept immediately adjacent to the place where 
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received, the stylus unit will vibrate at maximum 
amplitude and cause marking impacts to be ap 
plied to the recording blank, whereas when a 
signal frequency representing a light or un 
marked area on the transmitting blank is re 
ceived, which frequency is substantially different 
from the resonant frequency of the stylus unit, 
the amplitude of vibration of the stylus will be 
insufficient to cause marking impacts to be ap 
plied to the recording blank, and the record re 
ceived will be delineated in black and white as 
determined by the different frequencies respec 
tively of the incoming signals. If but one fre 
quency is employed, the unit will respond to the 
amplitude modulation of such frequency, as 
determined by the marked and unmarked areas 
on the transmitting blank. To facilitate inspec 
tion of the actuating unit, the casing 70 has a 
slidable plate Oa, Fig. 3, which is received within 
grooves in the top of the casing, the plate being 
slidable to the left as viewed in the figure, after 
the stylus has been removed, to expose the crystal 
assembly within. 

Referring to Fig. 8, there is shown a circuit ar 
rangement Suitable for interconnecting the trans 
mitting and recording apparatus in accordance 
with the present invention, although other known 
electrical Systems, suitable for transmitting and 
recording in facsimile may be employed, depend 
ing upon the purpose for which the apparatus is 
to be used. At the transmitting end a Scanning 
photoeisectric cell 200 and a balancing photoelec 
tric cell 20 preferably are employed in the man 
ner set forth in the aforesaid Patents Nos. 2,158,- 
391 and 2,176,442, and controlling the light ap 
plied to the cells is a light chopper 202 which is 
rotated at a constant predetermined speed by a 
motor in a manner well known in the art. In the 
embodiment shown the Speed of the light chopper 
preferably is of the order of 3300 R. P. M. So that 
the apertured portions thereof will produce a 

Scanning is being effected, the bands rolling along 
on the copy sheet as the scanning proceeds and 
holding the copy sheet tightly against the drum 
and preventing distortion in the optical scan 
ning System which otherwise might occur if the 
copy was not held tightly against the drum. Two 
similar garter members 75 are employed to hold 
the recording blank or stencil 35 on the recording 
drum 34, and usually these members may be 
placed adjacent to the ends of the blank 35, as 
indicated in Fig. 1. 

Preferably, the resonant frequency of the stylus 
actuating unit, including the stylus, is made sub 
stantially to equal the carrier frequency en 
ployed. The desired resonant frequency of the 
unit may be predetermined either empirically or 
by calculation so that it is approximately the 
Same or less than the carrier frequency and a 
small lump of soldier 80, Fig. 5, may be applied to 
the stylus 33, after which the 'solder may easily 
be filed and reduced in mass until the resonant 
frequency of the unit including the stylus has the 
desired value. Due to its selective characteristic 
the unit will respond either to amplitude modu 
lated signals or frequency modulated signals since 
it discriminates with respect to both frequency 
and amplitude modulation. If, for example, an 
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carrier frequency of the order of 2500 cycles. 
When light is falling on both photocells, the signal 
amplitude is at a minimum due to the balanced 
arrangement of the cells, and no signal is trans 
mitted at this time. When a black mark appears 
under the Scanning ray, however, the two photo 
cells become unbalanced relative to each other 
and at this time there is transmitted a carrier 
frequency of 2500 cycles which carrier is modu 
lated by the appearance or non-appearance of a 
mark on the original copy. This modulating fre 
quency depends upon the speed at which the 
white and black elemental areas pass by the 
Scanning light. For example, with an elemental 
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alternating current is employed whose frequency 
is modulated in accordance with the black and 
white areas of the subject matter scanned. On 
the facsimile transmitting blank, when a fre 75 

area of approximately eight circular mills where 
the scanning ray impinges on the subject matter 
appearing on the transmitting blank, and a drum 
of eight and one-half inches in circumference and 
a speed of 180 R. P. M., the carrier frequency will 
thus be modulated by a signal frequency of the 
Order of 400 cycles. In the circuit of the balanc 
ing photocell is an adjustable impedance or re 
sistance 204 which enables the photocells to be 
accurately balanced with respect to each other so 
that each one puts out the same amplitude of 
signal. It will be understood that the phase re 
lation between the two light beams for each of 
these photocells will be so adjusted as to most 
effectively balance when the scanning light is on 
the white background, as described in detail in 
the aforesaid patents, 
The signal output from the photocells is con 

nected to a pre-amplifier 203 of known type, and 
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the transfer of signals from this amplifier 23 to 
the succeeding amplifier stages is controlled by a 
gain control device 2. Connected to the gain 
control device 206 are two amplification stages 
comprising the pentode tubes 27 and 28. In 
both the pre-amplifier 2 and the two-stage am 
plifier 20, 208, the constants of the circuits, in 
cluding the coupling condenser 2, are such that 
the amplifiers will not pass low disturbing fre 

inser 

ling line. 

quencies caused by undesired pickup from inter 
fering strayfields. The amplifiers preferably are 
so designed that they will pass frequencies prin 
cipally in the band from 1000 to 7000 cycles, 
whereby the unit may be adapted to operate with 
carrier frequencies of from 1500 cycles to 5000 
cycles. 
the type known as the 6SJ7, although other equiv 
alent types of amplifier tubes may be employed. 
The amplifier tube 28 preferably is of the type 
known as 6K6, although here again a tube of dif 
ferent type may be employed so long as it is suit 
able for the purpose. All stages of the amplifier 
including the pre-amplifier 2 are of Class A am 
plification, whereby each tube has a constant 
average plate current output regardless of the 
amplitude of signal applied to it. - 
Connected between the cathode and grid of the 

amplifier tube 2 is a self-biasing arrangement 
comprising a condenser 2, which may be of the 
order of 25 microfarads, and a resistor 22, which 
may be of the order of 3000 ohms. The screen 
grid of the tube is connected with a series resistor 
23, this resistor being shunted by a by-pass con 
denser 24. Connected to the plate circuit of 
tube 207 is a coupling resistor 2 B which is con 
nected to ground through a condenser 28. A 
resistor 2 is connected in the plate circuit of 
tube 20 to give the desired plate voltage, the 
resistor also coacting with the condenser 28 to 
filter out variations in the plate supply current. 
The output of the amplifier 27 is applied to the 
input of amplifier 28, resistance 220 providing 
the proper grid leak resistance for the latter tube. 
The tube, as shown, may employ a self-biasing 
arrangement in the manner of tube 2DT. - 
The output from amplifier stage 28 is applied, 

through a transformer 222, to a switching system 
employing a double-throw switch 224, which, in 
the position shown, connects the amplifier stages 
20 and 208 to a second transformer 226. The 
Secondary of the transformer 222 is also con 
nected to a test jack 225 which, when a plug is 

ted therein, enables the decibel readings of 
the power level of the signals to be determined. 
Connected in circuit between the windings of 
transformers 222 and 22 are a tuning condenser 
22 and an impedance 228, thereby to make the 
transformer circuit contribute to a more desir 
able frequency characteristic and widen the fre 
quency band for the purpose of accommodating 
the higher modulating frequencies and thus ob 
tain better detail in the record produced. The 
switch 224 is provided to enable the recording ap 
paratus to be employed either with the transmit 
ter shown at the left hand portion of Fig. 8, or 
to enable signals received from an incoming line 
to be applied to the recorder, the latter circuit 
being effective when the switch 224 is thrown 
upwardly to contact the terminals of the incom 
The output of transformer 22B is applied to two 

amplifier tubes 2 and 28 connected in a push 
pull arrangement, and the output of these tubes 
supplies the driving energy for the recording unit 
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The amplifier tube 207 preferably is of 
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plied, by means of a transformer 240, directly to 
the piezo-electric unit 0, which unit is respon 
sive to the alternating modulated, carrier current 
thus impressed, thereon in accordance with the 
received signals. As shown, the tubes 230 and 
23 in the last amplifier stage may be self-biased 
by means of a midpoint tap 23 to the trans 
former 240 which supplies the flament current, 
this midpoint tap being connected to ground 
through a suitable resistance 24. As indicated 
in the drawings, the power stage 230, 23 is sup 
plied with a separate source P of filament and 
plate voltages to avoid feedback between the dif 
ferent amplifier stages which might occur if the 
same power pack were employed for all the am 
plifier tubes. 
The resistance 242 is connected across the out 

put of the transformer 20, the resistance having 
a value sufficient to stabilize the voltage applied 
across the terminals of the recording unit 0. 
A voltmeter W in the output circuit of the last 
amplifier enables the operator to set power levels 
and also facilitates balancing of the photocells 
of the transmitter. It will be understood that 
the load presented by the recording unit 70 to the 
amplifier output is practically that of the capaci 
tive reactance, the unit being a voltage actuated 
device in which there is a straight line relation 
between voltage and stylus deflection. 
Where the signals for operating the recorder 

are received from an incoming line, which may 
represent a circuit originating in another city or 
different locality from that of the recording unit, 
it will be understood that the incoming signals 
are suitably amplified prior to their application 
to the push-pull amplifier stage shown, and that 
these signals may be amplified either at the place 
of origin, at the receiving end, or intermediate 
these points. 

In Order to save operating time and cause the 
scanning operation by the transmitter to stop ap 
proximately as soon as the subject matter on the 
original blank has been scanned, irrespective of 
the length of the blank as measured longitudinal 
ly along the transmitting cylinder, a switch 250, 
Fig. 1, is provided, which switch may be mounted 
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on the traveling carriage of the recording unit 70, 
the switch being connected, as by a flexible cord, 
in series with a carriage limit switch 25. Either 
of the switches when operated to open circuit 
position will cause the driving motor and hence 
the scanning units to stop. Coacting with the 
switch 250 is an actuating unit 252 therefor 
which, as shown in Fig. 1, may comprise a collar 
or sleeve member 25 that has a relatively close 
fit with the guide rod 23 on which it is mounted, 
the member 258 being slidable longitudinally 
along the guide rod and thus readily settable to 
different machine stopping positions correspond 
ing to various positions of the transmitter at the time the subject matter on the transmitting blank 
has been completely scanned. As shown, the ad 
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justable unit 253 has a spring member 24 carried 
thereby, which spring member resiliently engages 
in a spline 255 in the guide rod 23, thereby to 
prevent rotation of the unit about the guide rod 
and also to frictionally engage the guide rod so 
that the unit will remain in any adjusted posi 
tion. The portion 252 of the unit 253 carries an 
adjustable switch-actuating pin 256 which is in 
the path of travel of the switch 250 and which 
operates to open the normally closed contacts of 

, the switch 25, when the line feed movement of 
the transmitting carriage has caused the latter 

7. The output of the tubes 23 and 23 is ap-75 to completely scan the subject matter on the 
v 



transmitting blank, thereby automatically stop 
ping the transmitting and recording operations, 
The unit 253 is manually set by the operator 

prior to the scanning operation of any given 
subject matter, and to determine readily the set 
ting to which the unit should be placed, there are 
provided corresponding calibrated scales and 
26, whereby the operator may place the subject 
matter sheet on the transmitting drum and visu 
ally discern the proper mark on the scales 2, 
and then set the unit 23 to the corresponding 
scale setting. In the event that the unit 23 is 
not initially set or is improperly set, a rod 23 
secured to the recording carriage unit will engage 
the carriage limit switch P and automatically 
stop the driving motor and the transmitting and 
recording apparatus so that no injury can occur 
either to the scanning apparatus or to the record 
ing sheet or stencil by reason of overtravel of the 
scanning units. 

In order to prevent injury or shock to the trans 
mitting and recording units when they are moved 
to their initial starting positions, there is provided 
a buffer in the form of a dashpot 26, Fig. 1, 
mounted on the frame structure 2a, the dash 
pot having a plunger 2 which is held in its ex 

O 
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instrumentality responsive to a carrier current of 
a predetermined frequency which is modulated by 
a signal frequency in accordance with the ele 
mental areas of the subject matter to be recorded, 
said copying instrumentality having a percussive 
recording stylus and a piezo-electric unit for ac 
tuating said stylus, means for causing said copy 
ing instrumentality to scan the record sheet, and 
means for applying said signal modulated carrier 
to the piezo-electric unit to cause the recording 
stylus intermittently to oscillate and cause mark 
ing, impacts to be applied to said sheet substanti 
ally at the frequency of the applied carrier and 
produce thereon a facsimile record in accordance 
with the signals represented by said modulated 
carrier. 

20 

tended position by a compression spring within . 
the dashpot cylinder. When the transmitting 
and receiving carriages are returned to the left, 
a stop member on the transmitting carriage en 
gages the end of the piston 2, and as this move 
ment of the units toward the left is continued, the 
spring within the dashpot. 24 is compressed so 
that it prevents undue shock to the units, the 
structure also providing a suitable means for 
limiting the extent of movement of the units 
toward the left and determining the desired in 
itial starting position of the units. 
Other control circuits for starting and stopping 

the recorder, particularly when it is connected 
to an incoming line instead of to the transmitter 
as shown in Fig. 8, may of course be employed, 
various kinds of which circuits suitable for the 
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3. Apparatus for producing in facsimile on a 
record sheet a copy of a picture, drawing or other 
subject matter, comprising a facsimile copying 
unit responsive to an alternating current of a 
predetermined frequency which is modulated by a 
signal frequency in accordance with the elemental 
areas of the subject matter to be recorded, said 
copying unit comprising a percussive recording 
stylus and a piezo-electric element for actuating 
said stylus, means for causing said copying unit 
to scan the record sheet, means for applying said 
signal modulated alternating current to the pi 
ezo-electric element to cause the recording stylus 
intermittently to oscillate and cause marking in 
pacts to be applied to said sheet substantially at 
the frequency of the applied alternating current 
and produce thereon a facsimile record in accord 
ance with the signals represented by said modul 
lated alternating current, the mass of said stylus 
and the frequency response characteristic of the 
piezo-electro element being such that the reso 
nant frequency of said copying unit when in re 

purpose are known in the facsimile recording art, 
for example, as shown in the aforesaid. Patents 
2,260,862 and 2,301,024. 
While the invention has been described in con 

nection with one illustrative form thereof, it will 
be evident to those skilled in the art that. various 
other forms and modifications may be employed 

- without departing from the spirit of the invention, 
and therefore the invention is not limited except 
as indicated by the scope of the appended claims. 
What is claimed is: 
1. Apparatus for producing in facsimile on a 5 

record sheet a copy of a picture, drawing or other 
subject matter, comprising a facsimile copying 
instrumentality responsive to an alternating cur 
rent modulated in accordance with the elemental 
areas of the subject matter to be recorded, said copying instrumentality having a percussive re 
cording stylus and a pleoselectric unit for actu 
ating said stylus, means for causing said copying 
instrumentality to scan the record sheet, and 
means for applying said modulated alternating 
current to the piero-electric unit to cause the re 
cording stylus intermittently to oscillate and cause 
marking in?pacts to be applied to said sheet sub 
stantially at the frequency of the applied alter 
nating current and produce thereon a facsimile 
record in accordance with the signals represented 
by said modulated alternating current. 

2. Apparatus for producing in facsimile on a 
record sheet a copy of a picture, drawing or other 

cording position substantially corresponds to the 
frequency of said first named alternating current. 

4. Apparatus for recording in facsimile on a 
record sheet a copy of a picture, drawing or other 
subject matter, having a platen for holding blanks 
during recording operations, a recording device, 
means for causing said device to scan the blank 
on said platen, said recording device comprising a 
composite plate built up of a plurality of lamina 
tions each cut from a crystal of piezo-electric ma 
terial, means for holding said plate so that a 
portion thereof may deform and vibrate when 
oscillating potentials are applied thereto, means 
for applying received alternating current facsimile 
signals to opposite sides of said plate to cause 
said portion of the plate to deform and vibrate 
in accordance with the oscillating voltage changes 
in said signals, a stylus operatively connected 

... with said vibratile portion of the plate and actti 
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atable by said deformation of the plate, said por 
tion of the plate causing said stylus intermit 
tently to oscillate and cause marking impacts to 
be applied to, said record sheet substantially at 
the frequency of the applied alternating Cur 
rent to record thereon in facsimile the subject 
matter represented by said received signals. 

5. Apparatus for recording in facsimile on a 
record sheet a copy of a picture, drawing or other 
subject matter, comprising a platen for holding 
blanks during recording operations, a recording 
device, means for causing said device to scan the 
blank on said platen, said recording device con 
prising a composite plate built up of a plurality of 
laminations each cut from a crystal of piezo-elec 
tric material, means for holding said plate so 
that a portion thereof may twist and vibrate when 

ch 

subject matter, comprising a facsimile copying TS oscillating electrical potentials are applied there 
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to, means for applying received alternating cur 
rent facsimile signals to opposite sides of said 
plate to cause said portion of the plate to twist 
and vibrate in accordance with the Oscillating 
voltage changes in said signals, a stylus opera 
tively connected with said vibratile portion of 
the plate and actuatable by the twisting move 
ment of the plate, said twisting movement caus 
ing said stylus intermittently to oscillate and 
cause marking impacts to be applied to said 
record sheet substantially at the frequency of said 
applied alternating current comprising the fac 
simile signals to record thereon in facsimile the 
subject matter represented by said received sig 
nals. 

6. Apparatus for recording in facsimile on a 
record sheet a copy of a picture, drawing or other 
subject matter, comprising a platen for holding 
blanks during recording operations, a recording 
device, means for causing said device to Scan the 
blank on said platen, said recording device con 
prising a composite plate built up of a plurality 
of laminations each cut from a crystal of piezo 
electric material, means for holding said plate 
so that a portion thereof may twist and vibrate 
when oscillating electrical potentials are applied 
thereto, means for applying received alternating 
current facsimile signals to opposite sides of said 
plate to cause said portion of the plate to twist 
and vibrate in accordance with voltage changes 
in said signals, a stylus clamped to said vibratile 
portion of the plate and actuatable by the twist 
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cylinder, said recording device being mounted on 
a carriage, means for progressively moving said 
carriage longitudinally along said cylinder during 
rotation thereof to provide properline feed of the 
recording device, said recording device compris 
ing a percussive recording stylus and a piezo 
electric unit responsive to voltage changes in in 
coming signals for actuating said stylus and caus 
ing it intermittently to oscillate and cause mark 
ing impacts to be applied to said record sheet in 
accordance with the signals received, and means 
for maintaining the piezo-electric unit and 
recording stylus properly positioned with respect 
to the recording blanks notwithstanding irregul 
larities in the surfaces of said recording blanks 
or the message cylinder, said last-named means 
comprising mounting means secured to said car 
riage and holding said piezo-electric unit so that 
the same is movable freely in a direction to foll 
low the surface of said record blank as it rotates 
during recording operations, and a member op 
eratively connected to Said piezo-electric unit and 
controlled by the adjacent surface of the blank 
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ing movement of said plate, said stylus having a 
portion thereof formed to cause the free end of 
the stylus intermittently to oscillate and cause 
marking impacts to be applied to said record sheet 
substantially at the frequency of said applied al 
ternating current comprising the facsimile Sig 
nals in a direction substantially normal to the 
Surface thereof to record thereon in facsimile the 
subject matter represented by said received sig 
nals. 

7. Recording apparatus for facsimile teleg 
raphy, comprising means for rotatably support 
ing a message cylinder for holding blanks during 
recording operations, driving means for rotating 
the cylinder, a recording device and means for 
causing said device to scan the blank on said 
cylinder, said recording device being mounted on 
a carriage, means for progressively moving said 
carriage longitudinally along said cylinder during 
rotation thereof to provide proper line feed of 
the recording device, said recording device com 
prising a percussive recording stylus and a piezo 
electric unit responsive to voltage changes in in 
coming signals for actuating said stylus and caus 
ing it intermittently to oscillate and cause mark 
ing impacts to be applied to said record sheet in 
accordance with the signals received, and means 
for maintaining the pized-electric unit and 
recording stylus properly positioned with respect 
to the recording blanks notwithstanding irregu 
larities in the Surfaces of said recording banks or 
the message cylinder, Said last-named means 
comprising mounting means Secured to said car 
riage and holding said piezo-electric unit. So that 
the same is movable freely in a direction to follow 
the adjacent surface of said record blank as it 
rotates during recording operations. 

8. Recording apparatus for facsimile teleg 
raphy, comprising means for rotatably support 
iing a message cylinder for holding blanks during 
recording operations, driving means for rotating 
the cylinder, a recording device and means for 
causing said device to scan the blank on said 
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for COntrolling at all times during recording 
the operative position of said piezo-electric unit 
and the percussive stylus actuated thereby rela 
tive to the surface of the blank. 

9. Recording apparatus forfacsimile telegraphy, 
comprising means for rotatably supporting a mes 
Sage cylinder for holding blanks during record 
ing operations, driving means for rotating the 
cylinder, a recording device and means for caus 
ing said device to scan the blank on said cylin 
der, said recording device being mounted on a 
Carriage, means for progressively moving said 
carriage longitudinally along said cylinder dur 
ing rotation thereof to provide proper line feed 
of the recording device, said recording device 
comprising a percussive recording stylus and a 
piezo-electric unit responsive to voltage changes 
in incoming signals for actuating said stylus and 
causing it intermittently to oscillate and cause 
marking impacts to be applied to Said record 
sheet in accordance with the signals received, 
and means for maintaining the piezo-electric unit 
and recording stylus properly positioned with re 
spect to the recording blanks notwithstanding ir 
regularities in the, Surfaces of said recording. 
blanks or the said message cylinder, said last 
named means comprising means for hingedly 
mounting said piezo-electric unit on said carriage 
so that the unit is movable freely in a direction 
to follow the surface of said record blank as it 
rotates during recording operations, and a nem 
ber rigidly secured to and carried by Said piezo 
electric unit and controlled by the adjacent Sur 
face of the blank for controlling at all times dur 
ing recording the operative position of said piezo 
electric unit and the percussive stylus actuated 
thereby relative to the surface of the blank. 

10. A facsimile recorder for producing a record 
sheet of a picture, drawing or other subject mat 
ter, comprising a recording unit including a stylus 
and actuating means therefor responsive to sig 
nals representative of said subject matter for 
causing the stylus to apply marking impacts to 
said sheet and form a record in accordance with 
Said signals, scanning mechanism for causing 
Said recording unit to scan the record sheet, said 
recording unit carrying a stylus-positioning 
member and being mounted on said scanning 
mechanism so as to be freely movable in a direc 
tion transverse to the recording surface of the 
record sheet, and means urging said stylus-posi 
tioning member into operative engagement with 
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said recording surface of the record sheet for 
causing the stylus of the recording unit to be po 
sitioned accurately with respect to the record 
sheet at all times during recording and irrespec 
tive of irregularities in the recording surface of 
the sheet. 

il. A facsimile recorder for producing a stencil 
sheet of a picture, drawing or other subject mat 

5 

ter, comprising a recording unit including a per 
cussion stylus and actuating means therefor re 
Sponsive to signals representative of said subject 
matter for causing the stylus intermittently to 
engage said sheet and form a stencil in accord 
ance with said signais, scanning mechanism for 
causing said recording unit to scan the stencil 

1) 

sheet, said recording unit carrying a stylus-posi- . 
tioning member and being mounted on said scan 
ning mechanism so as to be freely movable in a 
direction transverse to the recording surface of 
the stencil sheet, and means urging said stylus 
positioning member into engagement with said 
recording surface of the stencil sheet for causing 
the stylus of the recording unit to be positioned 
accurately with respect to the stencil sheet at all 
times during recording and irrespective of irregu 
larities in the recording surface of the sheet. 

12. A facsimile recorder for producing a record 
sheet of a picture, drawing or other subject mat 
ter, comprising a recording unit including a stylus 
and actuating means therefor responsive to sig 
nals representative of said subject matter for 
causing the stylus to engage said sheet and form a 
record in accordance with said signals, Scanning 
mechanism for causing said, recording unit to scan 
the record sheet, said recording unit carrying a 
stylus-positioning member and being mounted on 
said scanning mechanism so as to be freely nov 

2,376,888 
tive to the stylus to determine the operating posi 
tion of the stylus. . 

13. A facsimile recorder for producing a record 
sheet of a picture, drawing or other Subject mat 
ter, comprising a recording unit including a stylus 
and actuating means therefor responsive to sig 
nals, representative of said subject matter for 
causing the stylus to engage said sheet and form a 
record in accordance with Said signals, a casing 
enclosing said actuating means, Scanning mecha 
nism for causing said recording unit to Scan the 
record sheet, Said casing carrying a stylus-posi 
tioning shoe member and being pivotally mounted 
on said scanning mechanism so as to be freely 
rotatable in a direction transverse to the record 
ing surface of the record sheet, and means urging 
said stylus-positioning shoe member into opera 
tive engagement with said recording Surface of 
the recordsheet for causing the stylus of the re 

20 cording unit to be positioned accurately with re 
spect to the record sheet at all times during re 
cording and irrespective of irregularities in the 
recording surface of the sheet. 
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able in a direction transverse to the recording 
surface of the record sheet, means urging said 
stylus-positioning member into operative en 
gagement with said recording surface of the rec 

14. A facsimile recorder for producing a record 
sheet of a picture, drawing or other Subject nat 
ter, comprising a recording unit including a stylus 
and a piezo-electric element responsive to signals 
representative of said subject matter for driving 
the stylus to cause it to engage Said sheet and 
form a record in accordance with Said signals, 
a casing enclosing said piezo-electric element, 
scanning mechanism for causing Said recording 
unit to scan the record sheet, Said casing carrying 
a stylus-positioning shoe member and being piv 
otally mounted on said scanning mechanism so as 
to be freely rotatable in a direction transverse to 
the recording surface of the record sheet, and ad 
justable means urging said stylus-positioning shoe 
member into operative engagement with Said re 

40 cording surface of the record sheet with a pre 
determined degree of pressure thereon for causing 

ord sheet for causing the stylus of the recording 
unit to be positioned accurately with respect to 
the recordsheet at all times during recording and 
irrespective of irregularities in the recording sur 45 
face of the sheet, and means for adjusting the 
position of said stylus-positioning member rela 

the stylus of the recording unit to be positioned 
accurately with respect to the record sheet at all 
times during recording and irrespective of irregu 
larities in the recording surface of the sheet. 
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