~July 6, 1948,

R J. WISE ET AL

2,444,484

FACSIMILE TELEGRAPH SIGNAL RECORDER

Filed Aug. 5, 1944

FlG. |

INVENTORS

R.J. WISE
R.D. PARROTT

%4 Fpessh

ATTORNEY

BY




Patented July 6, 1948

UNITED STATES PATENT OFFICE

2,444,484

2,444,484

FACSIMILE TELE, GRAPH SIGNAL
RECORDER

Raleigh J. Wise, Dunellen, and Robert D. Parrott,
West New York, N. J., assighors to The Western
Union Telegraph Company, New York, N. Y., a

corporation of New York

Apoplication August 5, 1944, Serial No. 548,194
(Cl. 234—68)

8 Claims.
1

This invention relates to facsimile receivers or
recording mechanisms adapted to record facmmﬂe
signals on a record receiving medium.

An object of the present invention is to pro-
vide a simple, efficient and relatively cheap fac-
simile telegraph receiver employing a rotatable
helix as'the scanning membeyr and adapted to re-
cord received facsimile sighals on a record re-
ceiving strip of the type that marks or changes
color on the passage of electrical current there-
through. -

A further object of the present invention re-
sides in the provision of means ior presenting
the record receiving medium to the recording

member, such as the helix, at a relatively sharp

angle. This arrangemen{ enables the successive
scanned lines to be relatively close and the re-
produced subiect mattel to have sharp and clear
definition. |

In facsimile recorders of the above type, varia-
tions in pressure of the record receiving medium
agalnst the recording helix may adversely affect
the reproduction. If the paper presses against

the helix with too much pressure, the helix is apt

to scuff or mechanically injure the paper, where-
as if there is not sufficient pressure to establish
g00d electrical contact between the paper and the

helix, there may be a loss of sighals gnd the re-

ceiver fail to produce a recording. In this con-
- nection it is a further object of the rresent in-
vention to provide an arrangement whereby an
electrosensitive record receiving medium is held
in contact with the recording helix by a substan-
tially uniform pressure and wherein any tension
on the record receilving medium employed to ad-
vance the same does not appreciably vary the
pressure Wlth Whmh the medlum engages the
helix.

~ A further object o-f the invention resides in the

provision of means for maintaining the record
receiving medium constantly in engagement with
the recording helix in stich a manner as to com-
pensate for any irregularities in the helix and fo
dampen movements of the record receiving medi-
um supporting member that might be caused by
irregularities in the helix wmch Weuld tend to set
up vibrations therein.

In facsimile recorders of the above type wherein
a, recordmg helix directly contacts the record
receiving medium, a certain amount of dirt and
paper dust is apt to accumulate on the edges of
the helix and if permitted to remain may adversely
gffect the recording. In this connection, another
‘'object of the invention is to provide means where-

by the recording helix is cleaned by the removal
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of any dust or dirt thereon. The cleaning of the
helix in the preferred embodiment of the inven-
tion is arranged to occur during recording with-
out affecting the same.

In facm mile machines of the type wherein the
facsimile signals are applied directly to the scan-
ning helix to cause the recording on electrosen-
sitive record receiving paper, a relatively strong
sienal is required to break down the electrical re-
sistance of the paper and cause a mark thereon.
In this connection, a still further object of the
invention, in accordance with a modification
therecf, is to provide an arrangement whereby
the received facsimile signals are effective to

15 move an electrosensitive record receiving paper
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or medium into and out of engagement with &a
scanning helix which may have a uniform .and
steady marking potential applied thereto whereby
3, mark is produced on the paper only when in
contact with the helix, At all other times no
marking of the paper is effected. -

The above and further objects and advantages
of the present invention will be more apparent
in the following detailed description wherein ref-
erence is made to the accompanying drawings, in
which:

Fig. 1 is a perspective view showing the prin-
cipal components of a facsimile recording mech-
anism arranged in accordance with the present
invention;,

Fig. 2 is a side elevational view of certain of
the elements of Fig, 1,

Fig. 3 is a side elevational view of a modified
arrangement of a helix and record recelving

» medium supporting member;

Tig. 4 is g modification of the invention Where-
in the received facsimile signals are effective to
zelectively move the record receiving medium into
and out of engagement with a scanning helix
which may have a steady marking potential ap-
plied thereto;

Fig. 5 is an elevational view of the elements
of Fig. 4; and

Fig. 6 is a view showing the principles of the
invention as applied to a page recording fac-
simile machine,

Referring to Fig. 1, a motor M with shaft 11
has coupled thereto a helix driving shaft 12. To
the forward end of the shaft 12 is fixed a helix
{3 which is adapted to be continuously rotated
from the electric motor M. The motor M is
assumed to rotate at such a speed that the scan-
ning performed by the helix {3 is in synchro-
nism with the scanning at the facsimile trans-
mitting machine and may be effected by any
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one of a number of well-known svnchronizing
arrangements.

'The record receiving medium or strip indicated
generally by reference numeral 14 emploved in
conjunction with the mechanism of the present
invention may be of the type disclosed in U. S.
Patent No. 2,204,140, issued to R. J. Wise August
25, 1942, BSuch a record receiving medium or
paper 1s adapted to mark or cnange c¢olor on the
passage of electric current therethrough, and al-
though the invention is shown in Fig. 1 as em-
ploying g relatively narrow strip as the record
receiving medium (4, the principles of the in-
vention can equally well be applied to a facsimile
recorder employing a wide recording strip or web,
or of the type that is known as a page recorder
illustrated in Fig. 6.

As shown in PFigs 1 and 2, the record receiving
medium 14 is supplied from a roll 18 supporied
on a spindle 17, and as the sirip advances from
the roll it passes over an eccentrically or adjust-
ably mounted roiler 8. The strinp in leaving the
roller 18 passes downwardly arcund a small rod
[9, hereinafter referred to as the printing mem-
ber, platen or rod, and then back in the opposite
direction to a feed wheel 21. The sirip is held
in fricticnal engagement with the feed wheel 21
by means of a spring-pressed roller 22 so that
as the feed wheel 21 rotates the strip 14 is ad-
vanced. The feed wheel 21 is fixed to a shaft
23 which alsgo has fixed thereto a gear 24, Fig, 1.
Engaging the gear 24 is a worm gear 26 on a shaft
21 which also has a gear 28 in mesh with a sec-
ond worm 2% on the shaft 2. Through the
above-described gearing arrangement the feed
wheel 21 is arranged to be rotated from the shaft
i2 to advance the record receiving strip 4.

The printing rod 19 is carried at the free ends
of a pair of arms 2! which are secured at their
opposite ends to 2 pivot red 32. The pivot rod
32 is supported in trunnion screws such as 33
in the upper ends of a mounting bracket 25. Ad-
justably secured to the pivot rod 32 over a sleeve
of resilient material 3%, such as rubber, by a
clamping screw 3% is a counter-weight 34. The
counter-weight 24 halances the arms 23§ ard rod
(9 so that any tilting of the receiver will not
vary the pressure of the record receiving strip
14 and 1rod 9 against the spiral 3. A light
spring such asz 20, however, may be attached to
the weight 34 and/or the weight may be given
q slight uinhalance by adding thereto other small
weights such as 40 at an angle to produce the
light normal pressure reguired between the paper
and the spiral. The weight 34 being mounted
on the resilient sleeve 38 dampens any tendency
of the printing rod 1% and arms 2i to hounce or
vibrate. | |

In order to prevent the tension developed 1n
the strip 14 by the feed wheel 21 from varying
the pressure with which the paper bears against
the helix 13, the feed wheel 21 and the guide
rolier I8 are so arranged that the strip, in mov-
ing to and from the printing rod 19, moves in a
plane substantially common or parallel to the
plane of the rod {9 and its pivot 32. With this
arrangement any tension in the strip either be-
fore and/or after it passes around the printing
rod §19 does not tend ito increase or decrease the
pressure with which the paper bears agalnst the
helix. Accordingly, the pressure of tihe paper
against the helix may be controlled within rel-
atively narrow limits as determined by the

amount of the weight 48 and/or the spring 30.
The printing rod i9 is of relatively small dliam-
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eter so that the paper engages the helix (3 at a
relatively sharp angle, and this enables the scan-

ning lines effected hy the helix to be relatively
close together and extremely fine. To insure
that the strip (4 follows the contour of the print-
ing rod {9, a slight drag on the strip as it un-
winds from the spool 16 is creaied by means
of the weighted roller 371, Pig. 1. Tiae roller 21
is pivotally mounted on a screw 3Tag carried in
the free end of a rod 31b which is pivotally sup-
ported at its other end in the frame of the ma-
chine (not shown). In addition to the drag

created by the roller, the eccentricaily mounted

guide roller {8 may be positioned so that the
strip in passing downwardly over the same en-
gages and rubs against the strip as it moves
upwardly after passing around the printing rod
18, The rubbing of the two sections of the strip
18 together also tends to remove any foreign
material or dust from the under side therecof
which might adversely affect the recording. Dust
or other foreign material on the recording strip
i4 might increase the electrical resistance of the
strip and prevent the signals from beinz recorded.

On the opposite side of the helix 13 from the
printing rod 19 is located a wire brush 38 piv-
otally supported on a substantially vertical pin
39. The pin 39 is In turn supported in a piece
of insulating material 4! carried in the free end
of an arm 42 secured at its other end to a rod
43. The rod 43 is mounted in a bracket 44 and
has secured thereto an operating arm 46. The
free end of the arm engages a cam 47 secured for
rotation therewith to the shaft 23. As the shaft
23 rotates in addition to causing advancement
of the strip 14 1t, through the cam 4T thereon
and in conjunction with a spring 48 attached to
the lever 46, effects rocking of the rod 43 to swing
the brush 38 into and out of engagement with the
helix (3. Thus the brush 38 periodically engag-
ing the helix 13 is effective to brush off any dirt
or foreien material that might accumulate there-
on and thereby insures that the helix 1s main-
tained in proper condition. Since the brush 38
is insulatively mounted with respect to the other
elements of the machine, there is no short circuit
established thereby as the same contacts the
helix, and the brushing action can therefore oc-
cur during recording.

A brush 51 bears against the shaft 12 and in
conjunction with a conductor 49 establishes an
electrical circuit between the helix {3 and one of
the conductors of the line L. The other conduc-
tor of line L is connected by a conductor 32 to
the insulatively supported bracket 28, and then
by some suitable means, such as a light flexible
wire 53, to one of the printing rod supporting
arms 31 and the printing rod 19. Accordingly,
the establishment of a potential difference be-
tween the printing rod 198 and the helix I3 causes
a mark to be produced on the electrosensitive
record receiving strip 14. The helix (3 during
rotation thereof scans successive lines on the
strip as the latter advances, and recording is ef-
fected on the strip in accordance with the re-
ceived signals.

In Fig. 3 a modification of the recording ele-
ments is shown wherein the record receiving strip
{4 is moved toward and away from the printing
rod 53 in substantially horizontal paths. The
strip is guided over a roller %4, from whence it
passes to a printing rod 53 and then to the feed
wheel 56. The printing rod 53 in the modifica-
tion shown in PFig. 3 is supported in substantially
horizontal arms such as 5T fixed to a shaft 98
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supported by suitable means (not shown). A
relatively light spring 59, preferably adjustable,
or other suitable resilient means is provided and
urges the printing rod 583 and the paper thereon
against the recording helix 6l with g light nor-
mal pressure. Secured to the shaft 58 over a
sleeve of resilient material 62, such as rubber,

is a split cylindrical weight 6§3. The weight 63 is

formed in two halves and clamped together by
means of clamping screws such as 64.

The weight 63, being resiliently secured by
means of the resilient sleeve 62 to the shaft 58,
dampens any vibratory action that may be pro-
duced at the printing red 53 by irregularities in
the helix 61 or any other means and insures good
contact of the recording strip {4 with the record
receiving helix at all times. The line signals
received over the line I may be applied to the
helix and to the printing rod %3 in the manner
shown. -

In Figs. 4 and 5 another modification of the
invention is shown wherein the line sighals re-
ceived over the line L. are applied to an electro-
responsive device 88 including a permanent mag-
net 67T and an actuating coil 68. A movable arma-
ture 69 of the electro-responsive device 66 is at-
tached by means of a link T{ to g bail 12 which
carries in the upper end thereof a printing rod
13. The bail 12 is pivoted at its lower end, and
the record receiving strip {4 is arranged to pass
down around the printing rod 13 and up through
the advancing unit 74, In this arrangement the
paths of the strip {4 in moving toward and away
from the printing rod 73 are in planes substan-

tially parallel to the plane of the printing rod and

the mounting point of the bail 72. Accordingly,
any tension develeped in the strip {4 by the ad-
vancing means 74 has little or no effect in pivot-
ing or preventing pivoting movement of the bail
12. | |

In operative relation with the printing rod 13
is a helix 76 mounted on a shaft 1T and arranged
to rotate in synchronism with the received sig-
nals under the control of synchronizing arrange-
ments well known in the art. One polarity of
potential is applied through suitable electrical
connections to the helix from g battery T8 and
another to the printing rod supporting bail T2
so that, when the bail is moved fo press the paper
thereon against the helix, the battery 18 will cause
a mark to be produced on the paper. When the
bail 72 moves the paper out of contact with the
helix 76, no mark is preduced on the paper, and
thus the line signals which control the move-
ment of the bail 73 and paper 4 into and out
of contact with the helix cause recordings on the
paper correspending to received signals.

With the arrangement of Figs. 4 and 5, record-
ings on the paper strip {4 may be effected in re-
sponse to signals received over the line L: which
might otherwise be of insufficient strength fto
brealk down the electrical resistance of the strip
if employved in a receiving mechahnism of the type
disclosed in Figs. 1, 2 and 3, since less signal
strength is required to operate the electrosensi-
tive device B than to break down the electrical
resistance of the record receiving strip 4.

In Fig. 6 the principles of the invention are
shown applied to a recording unit wherein g rec-

ocrd receiving strip of considerable and greater

width than the tape disclosed in the other figures

is emploved. In this arrangement the same prin-
ciples of operation apply, and the record receiv-
ing medium {4¢ is arranged to pass over & print-
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in PFigs. 2 and 4. The printing rod 79 has associ-
ated therewith a helix 81 mounted on a shaft 82
whereby the helix scans a transverse line on the
record receiving web i14a for each revolution
therecf. The printing rod 79 of Fig. 6 is support-
ed by arms such as 83 pivotally supported on a rod
84, and the received signals may be applied di-
rectly to the rod 19 and helix 81 in the manner
illustrated in Figs. 1 and 3, or signals may be em-
ployed to operate an electro-responsive device
such as 65 of Fig. 4 to move the printing rod 79,
Fig. 6, into and out of engagement with the helix
81. In the latter case, steady marking potential
would be applied to the helix and the printing
rod 79 in the manner illustrated in Fig, 4,

It will be obvious that various other modifica-
tions of the invention other than those shown
and described herein may be made without de-
parting from the spirit or essential attributes
thereof, and it is desired, therefore, that only
such, limitations be placed thereon as are im-
nosed by the prior art or are specifically set
forth in the appended claims.

What is claimed is:

1. In a facsimile recording apparatus, means
for supporting an electrosensiftive record receiv.
ing medium, a record receiving medium advanc-
ing means, a rotatable member with a helical
ridge extending around the aXis of rotation
thereof, a rod supported on an axis substantially
patalicl to the axis of rotation of said helical
ridge carrying member and movable toward and
away from said ridge in a path substantially ra-
dially with respect thereto at said ridge, said rec-
ord receiving medium being arranged to pass be-
tween said rod and said helical ridge in moving
from the source of supply thereof to said advanc-
ing means, means including said rod for pressing
the record receiving medium into contact with
said helical ridge whereby successive lines there-
on are scanned and marked in accordance with
received facsimile signals by said ridge as the
same rotates and said medium is advanced, and
means for guiding said medium to and from said
rod, the rod and the axis of support thereof and
said guiding means being in substantial align-
ment, said rod bheing between the axis of support
therefor and said guiding means whereby the
tension produced in the direction of the length
in said medium by said advancing means has
substantially no effect in varying the pressure
of said medium against said ridge.

2. In a facsimile recording apparatus, means
for supporting an electrosensitive record receiv-
ing medium, a record receiving medium advanc-
ing means, a rotatable member with a helix ex-
tending around the axis of rotation thereof, a rod
substantially parallel to the axis of rotation of
said helix carrying member, sald rod being sup-
ported on an axis remote therefrom and movable
toward and away ifrom sald ridge in a path sub-
stantially radislly withh respect therefo at said
ridge, said record receiving medium being ar-
ranged to pass between said rod and helix in
moving from the source of supply thereof to said
advancing means, an electro-~-responsive means
operative in responsze to received facsimile sig-
nals o0 move said rod and press a section of the
record receiving medium in contact therewith
against said helix, whereby as sald helix rotates
and said mMmedium advances successive paralle]
lines on said medium are scanned by said helix,
means including a source of potential between
said rod and said helix to mark said medium at

ing rod 79 in much the same manner as disclosed 75 the time the latter is in contact with said helix,
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means for guiding said medium to and from said
recd, said guiding means and said rod and the
axis of support therecf being in substantial
alignment, said rod being between the axis of
support therefor and said guiding means where-
by tension produced in said medium by said ad-
vancing means has substantially no effect on the
movement of said rod and medium toward and
away from said helix as controlled by said fac-
simile signal operaited electroresponsive means.

3. In a facsimile recorder, means for suppori-
ing an electrosensitive record receiving sbtrip, a
rotatable member aving a spiral ridge thereon,
a printing rod for holding said strip in operative
relation with szid ridge wherehy successive lines
thereon are scannsd zs sald ridge rovates and
said strip advanees, a shaft having fixed therefo
and rotatabie therewith supporting means for
said rod wherebhy said rod is movable about the
axis of =aid shafi, an eccentric weight adjustably
secured to said shaft and means including the
adjustment of zaid weight on said shaft relative
to the printing rod supporting means for balanc-
ing said printing rod and said supporting means
therefor.

4. In a facsimile recerder, means for suprort-
ing an electrosensitive record receiving strip, a
rotatable member having a spiral ridge thereon,
a printing rod for holding said sirip in operative
relation with said ridge whereby successive lines
thereon are scannted as said ridge rotates and
said strip advances, a shaft having fized thereto
supporting means ior said rocd whereby said rod
is movable about the axis of said shaftf, an in-
ertia member on said shaft and resiliently se-
cured thereto for limited rotative movement rel-
ative thereto and means including said inertia
member for damping vikrations of sazid shait and
rod - produced by movement of said printing rod.

5. In a facsimile recorder, a rotatable menber
having a spiral ridge thereon and a co-operating
printing rod movable aboul an axis substantially
paraliel to the axis of rotation of said rotatable
member, means for supporfing an electrosensi-
tive record receiving medium, means for advanc-
g saild medium between said spiral ridge and
said printing rod, an adjustable weight movable
with caid rod, means including said adjustable
weight for resiliently pressing said rod and sald
record receiving medium against said spiral
ridge, and means for guiding s2id record recelv-
ing medium to and from said rad in planes such
that 1o resclution of the tension forees in said
medium preduce substantially a zero component
in -a direction to vary pressure of said spiral
ridge and said printing rod on sald medium.

6. In a facsimile recording mechanism, means
for supporting a record receiving web, a fixed
record receiving web advancing means, a mem-
her with 2 spiral scanning ridge thereon rotat-
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akle about a fixed axis, a printing member mov-
aple about an a&axis remote from and substan-
tially parallel to the axis of rotation of said spiral
ridge for holding zaid web in point contact with
sald spiral ridge, said web being looped around
z2id printing member and moving in substantial-
1y opposite directions in approaching and leav-
ing said printing member, an adjustable member
for guiding sald web and located between sald
printing member and said advancing means, and
means including said adjustable member for
varyving at least one of the paths of movement
of said weh toward and away from said printing
member whereby tension produced in sald web
by said advancing means has substantially no
cirect on the pressure of zaid printing member
and web against said spiral ridge.

7. Tn a facsimile recording mechanism, means
for supporting an electrosensitive record receiv-
ing wel, a rotatable member with & spiral scan-
ning ridge thereon, a pressure rod for pressing
said web against said spiral whereby the ad-
venesment of said web angd rotation of sald spiral
effects line-hy-line scanning of said web, a source
of Tfacsimile signals applied to said pressure rod
ard said spiral ridge for effecting recording on
caid weh as sald scanning proceeds, a spiral
cleaning member for removing accumulations of
foreign material therefrom and means for auto-
matically moving said cleaning member into and
ocut of operative relation with said spiral during
the scanning of and recording on said web.

3. In a facsimile recording mechznism, means
for sunpoerting an electirosensitive record recelv-
ing webh, a rotatable member with a spiral scan-
ning ridge thereon, a pressure rod for pressing
said weh azainst said spiral whereby the ad-
vancement of said web and rotation of said spiral
efTects line-by-line scanning of said web, a source
of facsimile signals applied to said pressure rod
anygd said spiral ridge for effecting recording on
said web as said scanning proceeds, an insula-
tively supboried brush member, means for peri-
odically moving said brush member into engage-
ment with said spiral and means including said
hbruosh member for removing foreign material
from s2id spiral that may gececumulate thereon in-
cident to and during scanning of said web {here-
hy.
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