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This invention pertains to facsimile recording 
devices used as receivers in facsimile transmission 
systems, either over wire or radio channels, and 
more particularly to such receivers as embody 
devices for securing relative motion between a 
marking stylus and a platen. 
This invention is particularly applicable to 

such devices which maintain the marking stylus 
substantially constantly in contact with the re 
cording paper Surface during the period of re 
cording, such as in the case of electrolytic re 
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corders. 
This invention includes apparatus for recipro 

catingly or intermittently moving a stylus across 
the portion of a recording paper strip which is 
in contact with a platen situated beneath the 
paper, and also includes devices for adjusting the 
pressure exerted by the stylus upon the paper, 
while the stylus is in comparatively rapid motion 
across the surface of the paper, and without in 
terfering with such motion, in order that the 
synchronism of the receiving apparatus shall not 
be disturbed when it becomes necessary to rake 
such adjustment of pressure, thus saving much 
tiric and promoting convenience of operation. 
One purpose of this invention is to provide 

mechanism for moving the stylus more rapidly in 
one direction than in the opposite direction and 
also for lifting the stylus from the surface of the 
paper during the traverse of the stylus in one 
direction, when it is not marking upon the paper, 
and for restoring the contact of the stylus with 
the paper when it is ready to make contact with 
the surface thereof upon its marking stroke, both 
of these operations being performed without loss 
of synchronism and without substantial altera 
tion of the effective pressure between the stylus 
and the paper during its repeated marking 
strokes. 
Another object of this invention is to lift the 

stylus from the platen during the time that it is 
not situated over the paper, or from the paper 
during Such time as it is desired that no marking 
shall be made upon the paper, such as for the pur 
pose of leaving unmarked margins thereupon, 
or when it is desired that synchronizing or other 
signals be impressed upon the receiving apparatus 
without any extraneous marks being produced 
thereby. 
Yet another object is to provide a platen in the 

form of a cylindrical roller, which shall mini 
mize the frictional resistance offered the paper 
while passing thereover, and at the same time 
shall afford a linear contact path between the 
platen and the stylus, during the traverse of the 

(C. 178 -11) 
latter. The cylindrical platen likewise distributes 
the wear thereof over a large surface, which 
feature is particularly important in the case of 
electrolytic recorders, since such wear in this 
Case may be of a chemical nature in addition to 
the usual mechanical wear, and therefore may 
often give rise to pitting of the platen surface. 

Still another purpose is to provide mechanism 
for producing a substantially linear velocity of 
the stylus during its effective marking period, a 
much greater velocity during at least a portion 
of its non-marking stroke and a gradual change 
from one velocity to the other in order to avoid 
mechanical shock and preserve accuracy of 
marking. 
A further object of this invention is to provide 

a mechanism for easily and rapidly changing the 
contact point of the stylus for a new point with 
out the need of elaborate tools or great mechan 
ical skill, so that this operation may readily be 
performed by a layman in the art, thereby more 
easily allowing the use and upkeep of a receiver 
SO equipped, in domestic recording service. 

In order more completely to describe this in 
wention, we refer to the hereunto appended draw 
ing, where: 

Fig. 1 is a plan view partly in Section on the 
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lines - of Fig. 2, showing a facsimile recorder 
embodying our invention. 

Fig. 2 is a side elevation, partly in cross sec 
tion, on the lines 2-2 of Fig. 1. 

Fig. 3 is a side elevation, partly in section, on 
the lines 3-3 of Fig. 1. - 

Fig. 4 is a plan view of a portion of the car 
riage, partly in cross section on the lines 4-4 
of Fig. 3. 

Fig. 5 is a graphical showing of the time 
velocity relations in the operation of the recorder 
and also showing the distance-velocity relations 
thereof. 
A framework O, serves as a general support for 

the recorder, and may be constructed of any 
Suitable material of Sufficient strength and rigid 
ity, such as aluminum, and the various elements 
may conveniently be supported by the lateral sec 
tions of this framework, as hereinafter described. 
Supported upon the framework O is driving 

motor , which conveniently may be of the 
Synchronous type, in order to facilitate Syn 
chronization when this recorder is used upon 
alternating current circuits. The output of this 
motor is delivered through reducing gears 2 to 
shaft f8 and upon this shaft is mounted a Sub 
stantially disc-like member 4. Disc 4 is pro 
vided near its periphery with a stud 5 extending 
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at right angles to the plane of the disc. An os 
cillating arm 6 reciprocatingly moves about a 
pivot f, affixed to the frame. 
Arm 6 is provided near its pivotal end with 

a slit 8, of a width so that stud 5 may move 
therein without substantial lost motion. The 
rotation of disc 4 causes stud 5 to describe a 
complete arc, and in so doing, it will have a lon 
gitudinal motion in slit 8 and will cause arm 
to reciprocate around axis . Due to the dif 
ferent distances between stud 5 and pivot f at 
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different parts of the arc described by stud 5, 
the arm 6 will move at a certain rate of speed 
in One direction and will move at a much greater 
rate of speed when returning in the opposite 
direction. - 

In Fig. 1, the arrow 9 represents an assumed 
direction of rotation for disc 4 and the full line 
representation of arm 6 shows it when it is just 
commencing to move from left to right in this 
figure. Under these conditions stud fs will be at 
a comparatively great distance from pivot 7 and 
accordingly arm 6 will move comparatively 
slowly. This slow movement of arm 6 is the 
stroke upon which the recording is done, as later 
described. 
The dotted line representation of arm 6 shows 

it at the commencement of its return stroke and 
under these conditions the similar dotted line 
representation of stud 5 shows that the distance 
between the stud and the pivot is much less dur 
ing this return stroke than it was during the 
marking stroke, thus causing a quick return for 
arm 6, during the portion of its cycle when it 
is doing no useful work, and so economizing the 
time available in a complete cycle. 
The outer end of arm 6 is provided with a 

slit 20 and opposite the arc formed by the 
traverse of the end of arm 0, is located a track 
2, so that this track assumes the position of a 
chord relative to the arc thus formed. During 
the traverse of the arm, some portion of the slit 
20 is always opposite this track. Track 2 car 
ries thereupon a carriage 22, arranged to slide 
along the track in grooves 23, 23 running longi 
tudinally of the track. This carriage is pro 
vided with suitable wheel-like bearings 24 which 
engage in the grooves of the track, so that the 
carriage can move very freely along the length 
of the track, but has any transverse or rotary 
motion thereupon reduced to a minimum. The 
carriage also carries a projecting stud 25 prefer 
ably encased in a soft rubber bushing 26. This 
stud and bushing move longitudinally of arm 6, 
in slit 20. The upper portion of carriage 22 is 
provided with a projection 27, through which is 
threaded a Screw 28 provided with a suitable 
knurled head 29. This screw acts to determine 
the space between a clamping member 30 and a 
fixed back plate 3, firmly affixed to the carriage 
by Screw 32. 
In the Space between members 30 and 3 is 

placed a piece of wire or narrow spring 33, bear 
ing at its outer end a marking point or stylus 
proper 34, which latter may be of any suitable 
hard material, such as an alloy of platinum or 
iridium or other chemically resistant material. 
It can be seen that the stylus member 33, 34 can 
readily be inserted between members 30 and 3 
and that the rotation of screw 28 will then cause 
clamping member 30 to hold the stylus firmly 
in place. It is a relatively simple matter, even 
for one not skilled in the mechanical arts to 
loosen screw 28, remove the stylus and substitute 
a new one therefor, when replacement of the 
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stylus is necessary. We prefer to use a leaf type 
spring in order to avoid vertical play, and to 
firmly fasten the actual stylus point to the end 
thereof. By making member 33 fit Snugly in 
place on its side edges and against the shoulder 
of member 30, the correct positioning thereof 
when making replacements may be assured. 
The recording paper 38 may be drawn from a 

suitable roll and passes over the surface of roller 
35. This roller may be formed of any suitable 
material Such as aluminum or other preferably 
non-reactive conductor such as carbon or the 
noble metals and is carried in bearings located 
upon either side of framework O and which serve 
to afford a good electrical connection between 
this roller and the framework, as well as allowing 
the rotation of the roller with the minimum 
friction. Stylus point 34 is so located that it 
presses upon the surface of the recording paper, 
during the movement of the Carriage, along a 
linear path substantially parallel to the axis of 
the roller. 

It will be seen that as the recording paper is 
fed forward by any suitable means, it will be bent 
in a smooth arc of uniform and slight radius 
over the surface of roller 35 and that the rotation 
of this roller will allow the paper to pass there 
Over with a minimum frictional resistance and 
also with very little bending of the fibres of the 
paper, as compared with the case where the paper 
is fed sharply bent over a fixed platen. Likewise 
the cylindrical roller promotes the precision of 
the linear contact provided and makes it virtually 
impossible for the paper to warp or wrinkle as it 
passes thereover. 

O 

s 

In the operation of electrolytic facsimile 
recorders it has been found that the maintenance 
of a proper and uniform pressure between the 
stylus and the platen is a factor of great im 
portance in determining the successful operation 
Of the recorder. By sliding the stylus element 33 
in or Out of the space between elements 30 and 8 
to a greater or less degree, and then clamping 
it by screw 28, the effective stiffness of spring 
member 3 may be varied, thus affording some 
control of this factor of pressure just referred to. 
However, such a means of adjustment is not only 
lacking in precision but also a change of this 
adjustment necessitates the complete stoppage of 
the recording operation. Such stoppage is ex 
tremely undesirable, not only from the viewpoint 
of the loss of a portion of the reproduced image 
but also because it requires the re-synchroniza 
tion of the receiver, when operation is again 
started. 

Likewise, as previously mentioned, it is often 
desirable to have element 33 located in the proper 
position by placing it Snugly against the shoulder. 
of element 30 and thus assuring its proper loca 
tion, for example when replacements are made. 
Accordingly we have provided a special device 

for adjusting this pressure while the recorder is 
in actual operation, without the need of stopping 
the same. - 

Track 2 is carried in framework O by means 
of insulated bushings, which act as bearings 
therefor, thus insulating the track from the 
framework. An electrical connection is made to 
any convenient point upon this track, such as one 
end thereof, as by means of a flexible insulated 
wire 90. The electrical circuit for supplying 
marking signals may accordingly have one ter 
minal connected to the track by means of this 
insulated wire and the other terminal may be 

O 

connected to the framework of the recorder. TS 
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The roller 36, being connected to the framework, 
will afford a complete circuit through the record 
ing paper, when stylus 33 presses the paper there 
against, since the current picked up from track 
2 by roller bearings 24 is conducted through the 
metallic portions of carriage 22, as partly indi 
cated by connecting elements 37, to plate 3, 
stylus 33 and point 34. 
As previously explained, the marking by the 

stylus is performed only when it is moving in 
One direction, and accordingly it is desirable that 
the stylus be removed out of contact with the 
paper during its non-marking stroke. We have 
found it possible to combine in a single mecha 
nism the means for so removing the stylus from 
the paper and the means for adjusting the pres 
sure between the stylus and the paper during its 
marking stroke. - 

It is also often desirable to lift the stylus from 
the paper not only during its non-marking stroke 
but also during the marginal portions of its mark 
ing stroke. This arrangement provides, inter 
alia, a positive determination of the blank mar 
gins of the paper and also reduces stylus wear. 
The method of accomplishing this result is by 

making track 2 capable of rotation in its bear 
ings. This rotation of the track will cause the 
stylus carried by carriage 22 to be displaced away 
from the paper surface, when the track is so 
rotated as to tilt the carriage forward. Likewise 
it can be seen that if the rotation of the track 
is capable of adjustment, at one end of the arc 
of its rotary motion, to a relatively fine degree, 
the actual pressure exerted by the stylus upon the 
paper may be varied, without removing the stylus 
from the paper surface. The movement of the 
track is brought about through the agency of a 
main follower arm 40 which rotates about a pivot 
4 and which bears at One spot along its length 
a stud 42 which may be provided with a suitable 
bushing 43, rotatable about stud 42 with the 
minimum of friction, as by the provision of ball 
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bearings between the stud and the collar. Collar 
43 presses against the periphery of disc 4. This 
periphery does not constitute a true circumfer 
ential arc about the center point of the disc, but 
is so shaped that one side of the disc has an 
effective radius greater than the other side, and 
these two sides are separated by portions of the 
periphery which are somewhat flattened. Fol 
lower arm. 40 is maintained under tension by 
means of spring 44, which ensures the mainte 
nance of the proper pressure between collar 43 and 
the periphery of disc 4 at all times. As disc 4 
revolves, it can be seen that follower arm 40 will 
assume two distinct positions according to 
whether the disc is presenting its maximum 
radius or its minimum radius to roller 43 carried 
by the arm. The flattened portions of the pe 
riphery of disc. 4 will allow arm 40 to pass from 
one position to the other. - 
There is provided an auxiliary follower arm 45 

which is clamped about the rounded end 46 of 
track 2 f by means of a suitable opening in the 
follower arm and the provision of a clamping 
screw 4. Any movement imparted to the free 
end of auxiliary follower 45 will then result in 
rotation of the track 2. The free extremity of 
auxiliary follower 45 is provided with a project 
ing pin 48 which engages a groove 49 provided in 
the surface of another pivoted arm 50. Arm 50 is 
moved by main follower arm 40, when the latter 
Oscillates about its pivot 4. This arm 50 serves 
to operate paper feeding mechanism which is 
shown in part in Fig. 2 but which is not described 

3 
in detail, as this particular form is not essential to 
the present invention. 
Arm 50 may then be considered for the pur 

poses of the present description, merely as an ex 
tension of main follower arm 40 and the back and 
forward movement of arm 50 will result in the 
raising and lowering of pin 48, thus causing track 
2 to rotate and thus to vary the position of the 
stylus with regard to the paper. Auxiliary foll 
lower 45 is insulated from framework O, by cover 
ing pin 48 with an insulating collar 52 and since 
this auxiliary arm is supported from the track 2, 
it will be insulated at its other end for the same 
reason that the track is so insulated. 
Auxiliary follower 45 is provided with another 

laterally extending pin 53 covered with an insu 
lating collar 54. A tension spring 55 is fastened 
around the collar at one end and to a suitable 
point of the framework 56 at the other end. This 
Spring tends to keep pin 48 in contact with the 
surface of groove 49, and tends to rotate track 2 
in Such a direction as to keep the stylus in con 
tact with the paper, when follower arm 45 is not 
forcibly directed in the opposite direction. The 
maximum extent to which spring 55 may rotate 
the track will be determined by the contact of 
"collar 54 with a shaft 57 which functions as a 
stop. Shaft 57 is formed as a prolongation of 
the threaded portion 58 of a screw provided with 
a knurled head 59 conveniently located exteriorly 
to framework ?o and provided with a coil spring 
60 located between the knurled head and the 
framework. The rotation of the knurled head 59 
will then cause the slight rotation of track 2 
which may be needed to adjust the pressure of 
the stylus upon the paper and also will determine 
that after the stylus has been completely re 
moved from the paper surface before or at the 
beginning of the non-marking stroke, it will re 
turn again into contact with the paper with sub 
stantially the same amount of pressure exerted 
thereupon. 
We have found this uniform pressure of the 

greatest importance in securing uniformity of 
density in the successive lines making up a re 
produced image, as well as in causing the stylus 
to glide smoothly over the paper surface without 
picking up fibres therefrom. 

In Fig. 5, the vertical axis represents the 
velocities of translation of the stylus carriage and 
the upper horizontal axis represents the time 
elapsing. The duration of one complete cycle is 
shown in this graph. The portions 00, 00 rep 
resent the intervals during which the stylus is 
passing over the two margins of the record strip. 
During these times the stylus is not marking and 
preferably is Out of contact with the paper. Ac 
cordingly the non-linear velocities are then un 
important. 
The substantially linear portion of, of this 

graph, represents the time, when the stylus is 
marking and is secured by, inter alia, offsetting 
the increase of arm rotational velocity due to 
the increase of effective lateral motion of the cam 
stud with a decrease of carriage velocity due to its 
distance from the arm center of radius 7 being 
decreased. Both these velocity changing effects 
are present. When the carriage approaches the 
centre of its traverse and by suitable choice of the 
various dimensions involved, according to well 
known mathematical principles, the two effects 
may be substantially counterbalanced so as to 
give very nearly uniform velocity during the ac 
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occupy approximately af{y 23:cent (50%) the stare, Eaay also be applied to recorders of other 
iotai i2G. 
The portioxas 82, C3 of this graph represe32% 

he two end ortions of the 333i: Stroze 
stylius, and gorio. 3 is the centrali 29. 
le Bac. 337;se. The is e Raeeded for 
plese ack. G&roze is 3 nuch, ie:S has for Size 3 s.re 
ing stroke, due to Sile esses.6d. Gifective dist&ce 
Retween the driven gotic: (2 tie as'I and it,3 
centre of radius. i2S We Znay S&cure S, St: Sta3A. 
tially uniform and slow 3cive portici of the 
marking stroke, a non-uniotra margin, and 8, 
non-uniform and rapid retu:'E 36coice. 
From this graph it, can be see that for the ac 

five portion of the marking stroke, taking place 
during aihout one-aif the total cyclic ticine, i.e 
Velocity of the Etyits need not vary rose tiha: 
a few perce), for its average Value. This unio 
formity is stil. Sinoe eviderat in the lower graph in 
Fig. 5, where the lower horizontal axis represents 
the distance reversed by the stylis during its 
marking stroke, and tie vertical axis continues 
g represent velocity. From this it may be seen 
that at all times exceipt when at the margins, the 
stylus has an almost constant velocity as indi 
cated by the slowly changing curve portion 5, 
thus aiding in securing a reproduced image ihava 
ing ninimum distortion even when the scanning 
at the transixister is perioinned at a unifor: 
velocity, as in the case of a drun type Scanine. 
his ow/2 graph also shows that the stylus ve 
ocity is so proportioned that Only co212&ratively 
Smaall portions of its working stroke &S indicated 
by the portions 04, 8 are unavailable for 
marking when uniform velocity is used at the 
transmitter. In such case these unavailable pore 
tions conveniently may be Sed as margins to 
the record strip. They may also be used for 
marking by making the transmitter scanning 
velocity change according to Substantially the 
Sane ia.W. - 

In the apper graph of Fig. 5, it will be noted 
that the return portion of a cycle, 2, 3, 2, is 
almost sinusoidal in saage, as it has been found 
that, such a shape curve represents a type of no 
tion which gives rise to the least Enecarical 
shock, so that the frazine OS the apparatus raay Fe 
made of sighter weight, hain othe:Wisse WOild 3 
possile, and tile grad.:2.11y cha2nging 2.cceleration 
g provided germits greater Kna Eiring precision to 
be obtained by allowing the use of aore rugged 
aad positive sylus carrier aidi stylus drive ele. 
insists than otherwise. 
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It is to ice understood that, iig. 5 is merely 
illustrative of one particular set of design factors, 
and the various portions thereof can be modified 
by suitable choice of these design factors. Fur 
thermore, the arm drive here shown may be re 
placed by an internal or external follower, heid 
tightly, as by a Spring, to the contours of a cam of 
any desired shape. 

It is possible not only to secure the substantially. 
linear velocity of marking stroke for fifty percent 
(50%) of the time, but also to secure and use 
non-linear velocities during this period, if so de 
sired, provided that the transmitter and recorder 
are both Supplied with cams or other drives giving 
Substantially similar time/velocity graphs. It is 
to be noted that we provide a positive drive for the 
carriage at all times, rather than depending upon 
Spring returns or the like, of uncertain and easily 
variable velocities. 
While we have herein described a recorder of 

the reciprocating type, yet many of the features 
described, such as the adjustment of stylus pres 

tyies. addition, tie use of a photo-eiectric cell 
OS' other electro-distical translation device in lieu. 
3 : he styl2S Si2O7. Willipse::Rai, our investioi, to be 

fied to 2, 3a,2siriie is a Sitter, if suci: simple 
changes as Wii e civious to those skilled in the 
Cit. 
We ci: 
i. in a facsimile 'Scorde a cam, mesis for 

rotašing tie Cain, a stylius Sreciprocatingly driven 
loy ore soition of tile cana, S. follower resting 
2302) another portion of the can and oscillated 
6&iereby between two substantially stationary po 
S&ions and means actuated by the follower 
Whereby one position of the follower allows said 
Stylus to rest upon a recording surface and the 
other position of the follower controls the amount 
of Space between the stylus and said surface. 

2. A facsimile recorder including a stylus, a 
platen for supporting a recording surface and a 
Cain, means for rotating the can at a speed 
Synchronously related to signals received by said 
recorder, a mechanism actuated by the cam and 
raising the stylus from said surface during a 
portion of a complete rotation of the can and 
allowing contact between he stylus and said 
Su2face during the other portion of a caixi rota 
tion, and a device associated with said cam and 
&c&uating an oscillating arm which determines 
the reciprocating motion of the stylus across said 
Stiface, whereby said periods of contact between 
Said Stylus and Said surface and the motion of 
tie Stylus across said surface are synchronously 
determined by said can, 

3. The method of facsimile paper recording by 
a roving stylus resting against paper passing over 
2, rotary cylindrical platen, which includes the 
Steps of rotating the plater solely by the friction 
of the paper passing thereover, moving the stylus 
at a relatively slow speed along the length of the 
platen in a Substantially linear path, while main 
taining contact between the stylus and the paper, 
reanoving the stylus from contact with the paper, 
moving the stylus in the opposite direction along 
the length of the platen at a relatively high speed 
and restoring contact between the stylus and 
Q&ge;. 

4. Era & facsimile scanning apparatus of the 
Stylus & Yac paper type, neas for positively nov 
ing a Scanning elege; it in ore direction at a slow 
Speed - while Scannig, tears for positively re 
&urining Said element in the other directions at a 
higher rate of Speed, independe: reas for vary 
ing the operative pressure of the stylus upon the 
pager, and Stationary control means situated 
remotely from said stylus and acting upon said 
preSSulae Wairying means whereby said variation 
may be made without impeding the freedom of 
motion of Said stylus, while the latter is in scan 
ning motion. 

5. A reciprocating facsimile scanner including 
a marking element, means for moving said mark 
ing element in one direction at a rate of speed 
Substantially linear for the marking portion of 
said unidirectional movement, and means for 
positively moving said element in the opposite 
direction at a greater rate of speed, and also in 
cluding means for gradually changing from one 

- rate of Speed to another, whereby mechanical 
shocks are minimized and accuracy of marking 
promoted, and including a cam carrying a driv 
ing member causing said marking element to 
move, and means for moving said driving mem 
ber in a substantially circular path. 

6. A scanner according to claim 5, wherein 
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said notion at a higher rate of speed is substan 
tially sinusoidal over at least a portion of its 
cycle. w 

7. A facsimile recorder including driving 
means, driven means rotating in a circular path, 
an oscillating arm driven by said first driven 
means, a track forming a chord to the arc de 
scribed by said arm, a carriage driven linearly 
along said track by said arm, a stylus carried by 
said carriage, a marking platen for supporting a 
recording surface, and means for putting said 
stylus into contact with said surface when mov 
ing in one direction, and keeping said stylus out 
of contact with said surface when moving in the 
other direction. 

8. In a fascimile scanner, the combination of a 
platen for Supporting a recording surface, a 
marking electrode, means for moving said elec 
trode back and forth across said surface, means 

5 
for guiding the motion of said electrode, means 
for making and breaking contact between said 
electrode and said surface, means for determin 
ing the point of contact between said electrode 
and said surface, and means for determining the 
path length of said electrode across said surface 
independently of said point of contact. 

9. In a facsimile recording system of the type 
embodying a pair of electrodes pressing upon op 
posite sides of a recording sheet, the combination 
of means for moving at least one of said electrodes 
with respect to said sheet, means for varying the 
Tpressure of one of said electrodes upon said sheet, 
and stationary control means situated remotely 

O 

from said electrodes for controlling said pressure s 
varying means. 

JOBN W. L. HOGAN. 
BORAC. C. M. R. 


