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My invention relates in general to the field
of picture transmission and reception and more
particularly concerns a novel and improved scan-
ning mechanism adaptable to both picture trans-
mission and reception apparatus.

Tn a facsimile system, the picture to be trans-
mitted is supported upon a platen and is scanned
generally by optical apparatus which focuses a
beam of light to a point upon the surface of the
image. The image and the spot of light are
moved relative to each other so that the spot
ccans individual lines of the image. The light re~
flected from the image is impinged upon a photo-
clectric cell which converts the light variations
into correspondingly fluctuating electrical cur-
rents; thereafter amplified and transmitted in
any suitable manner to a remotely disposed re-
ceiver.

At the receiver, the signals are amplified and
impressed upon a recording stylus which repro-
duces the original lights and shades. The re-
cording stylus may in one form be a conductive
element traversing the electrochemically sensi-
tized sheet which discolors upon the passage of
currents or may be a light spot similar to that
utilized at the transmitter which traverses a
sheet, of photographic film to produce an image.

In one form of facsimile transmitter the platen
employed to support the image o be transmitted
ig o rotatable drum. The scanning apparatus is
arranged to move axially with respect to the
drum while the drum rotates and thus a spot
of Light traces a helical path about the surface
of the drum. .

Heretofore in facsimile transmission, the trans-
mitted pictures were necessarily reproduced, af
the receiver, the same size as the image at the
transmitter or a greater or smaller size which
bore an invariable ratio with respect to the image
size at the transmitter. If, for instance, s rotat-
able drum were utilized at the transmitfer and a
similar drum were utilized at the receiver for
supporting the recording sheet, the image re-
corded would be equal to.the size of the image
transmitted.

Tf on the other hand the recording drum were
twice the diameter of the transmitting drum, then
the image would be recorded upon the sheet hav-
ing substantially twice the linear dimensions of
the image to be transmitted and an image of
twice the original size would be produced.

This form of facsimile transmission and re-
ception had various inherent disadvantages, the
‘most notable being the inefficient utilization of
the recordng sheet at the receiver. Thus, it is
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obvious that if the image to be transmitted was
relatively small and covered only a small area
of the transmitting drum, the resulting image
at the receiver would cover a corresponding pro-
portion of the area of the recording sheet. This
would result in a recorded image, first, of small
dimensions and, second, of small area relative
to the area of the recording sheet employed to
reproduce the image.

Another disadvantage which follows directly
from the constant ratio of image size at trans-
mitter and receiver was the decided loss of de-
tail. in the reproduced image. It has been well
recognized that dry recording paper of the elec-
tromechanically sensitized type, for example,
cannot reproduce the fine details of an image
with the fidelity that the photoelectric cell cur-
rents at the transmitter follow the lights and
shades of the original image.

This has been true since an optical type scan-
ner at the transmitter could focus a beam of light
0 a spot upon the image of the order of 1/1000"
in diameter, if properly corrected lenses were uti-
lized, whereas a recording conductive stylus of
the order of 1/100’’ in diameter has normally:
been required for the scanning of a chemically
sensitized. recording sheet.

Also, on chemically sensitized recording paper,
there is a tendency for the electrical currents
impressed thereupon by the conductive stylus to
“hleed,” that is, flow radially outward from the
point of contact between the stylus and paper.
This phenomenon of course would lower the re-
solving power of the recording unit.

.Consequently, if a small image were to be
transmitted and if this image were reproduced
without variation in dimension, the reproduction
would suffer a distinet loss of detail even though
currents corresponding to the finest details were
originally generated at the transmitter.

Since at a facsimile transmitting station it is
generally impossible to ascertain the size of the
image, which will have to be transmitted, a com-
promise was necessarily effected between the in-
variable ratio of recorded image to transmitted
‘image. In most cases, this ratio was one to one;
in other cases the recording drum was of a some-
what greater diameter than the transmitting
drum so that a larger image could be reproduced.

Various proposals have been made in the past
to eliminate the aforementioned difficulties en-
countered when the image to be transmitted is
not equal in size to that which may be accom-
modated by the transmitting drum.

It will be evident that the optimum size of
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the image to be transmitted is that which exactly
covers the surface of the platen or rotatable drum
and accordingly one of the proposals was that
the image to be transmitted be reduced in size
or enlarged at the transmitter by a photographic
process in order that the image cover the entire
transmitting drum. Of course, such a proposal
necessitates considerable labor and expense at
the transmitter and even more important involves
a considerable waste of time in carrying out the
necessary photographic processes.

At the receiving end of a facsimile system, simi-
lar problems arise concerning the dimensions of
the image received. Thus for certain applica-
tions, an image which is equal in size to the image
transmitted will suffice, whereas for other appli-
cations a greater or reduced image may best he
employed.

My invention contemplates, and has a primary
object the provision of a facsimile scanning sys-
tem of extreme flexibility which may be utilized
at either end of a picture transmission system to
effect a maximum efficiency in the utilization of
recording paper and a maximum of efficiency in-
sofar as the recording of the details of an image
is concerned.

More specifically, my invention contemplates a
facsimile image supporting means of a continu-
ously variable dimension which is adjustable to
any predetermined value, in order that pictures
may be enlarged or reduced at will during the
transmission. The novel scanning unit permits
the application of heretofore conventional optical
systems or conductive stylus arrangements at
either the receiving or transmitting end and uti-
lizes the conventional amplifiers and modulating
equipment normally employed for the transmis-
sion of images.

In one embodiment of my invention I employ a
rotatable drum of continuously variable diameter
for supporting a sheet which may comprise either
the image to be transmitted or the recording
sheet at the receiver,

The drum is cylindrical as conventional and

is formed from thin sheet metal spirally wound 4

upon a pair of supporting conical members. The
spacing between the conical members is variable
so that the drum may assume any diameter be-
tween predetermined maximum and minimum
limits.,

If the variable diameter drum proposed is em-
ployed at the transmitter in conjunction with an
electrooptical scanning unit, then it is obvious
that if a relatively small image is to be transmit-
ted, the diameter of the drum may be decreased
so that the image completely encircles the drum.

If a drum of fixed diameter is employed at the
receiving end and if the rotatable drums are
maintained in synchronism by methods well
known in the art, then a circular line about the
periphery of the transmitting drum will corre-
spond with & circular line about the periphery of
the receiving drum. It is thus evident that as
the drum at the transmitter is decreased in di-
ameter to accommodate smaller images that the
image will be enlarged in transmission in the
dimension which corresponds to the circular
trace about the drum.

In order to preclude distortion of the image at
the recorder by enlarging a single dimension only,
I propose to vary the number of scanning lines
per inch covered by the scanner at the trans-
mitter.
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of its original size, I double the number of scan-
ning lines per inch covered by the transmitting
optical unit. In the novel transmitting drum
which I have devised, I have simplified the de-
termination of the number of scanning lines to
be employed to correspond with the diameter of
the drum by making the scanning unit driving
members entirely automatic.

This is accomplished as will be understood by
noting that the circumference of a circular drum
will vary in a direct linear relation to its di-
ameter. Thus I have arranged the scanning unit
to be driven axially with respect to the drum at
a rate which is proportional to the periphery of
the drum.

Since the drum at the transmitter when varied
in dimension automatically increases or de-
creases the number of scanning lines per inch de-
pending upon whether the drum diameter has
been decreased or increased respectively, the unit
at the transmitter is entirely independent of any
recording unit utilized. Thus, if one transmitter
is energizing a plurality of recorders, it is obvious
that the recorders may each employ a drum or
platen of different dimension.

Similarly, I may utilize a variable diameter
drum and correspondingly variable scanning feed
mechanism at the recorder to adapt the record-
ing unit to a recording sheet of any dimension.
Thus, as previously mentioned, if a particular
application demands a relatively large recording,
the drum diameter may be increased to support a
relatively large sheet, thereabout.

While increasing the diameter of the drum, I
automatically increase the rate at which the re-
cording stylus will move axially with respect to
the drum and thus preserve linearity between
all the dimensions of the transmitted and re-
corded image. i

The novel system of employing a variable di-
ameter drum thus provides for a maximum ef-
fectiveness in the utilization of the transmission
time in that there is no time during which blank
areas not belonging to the image are being trans-
mitted; except perhaps for the period corre-
sponding to the overlap of the image.

At the receiver, the recorded image covers the
full area of the recording sheet which may be
made as large as desirable to permit proper re-
cording; and at the transmitter, the scanning
spot always traverses the image since the drum
diameter is adjustable to permit the image to be
transmitted to completely encircle the drum,

The novel variable diameter drum which I
have devised greatly facilitates the support of the
record thereupon. Thus since the drum is
formed from a relatively thin sheet of material
having an overlap, the image or the recording
sheet may be supported thereupon by inserting
the edges thereof under the overlap. Further,
the drum members provide novel means for pre-
cluding the shift of the phase position of the
overlap of the metallic members with respect to
apparatus utilized for the generation of synchro-
nizing signals.

Accordingly, it is an object of my invention to
provide a means for enlarging or reducing images
during the tranmission thereof.

It is another object of my invention to provide
an image supporting means having a continu-
ously variable dimension.

Another object of my invention is to provide

. a drum of continuously variable diameter to sup-

Accordingly, if the circumference of the drum

at the transmitting end is decreased to one half

75

port either an image to be transmitted or a re-
cording sheet.
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A further object of my invention is-to provide
for a facsimile drum which provides integral
means associated therewith for supperting a
sheet thereupon:

Still a further object of my-invention is to pro-
vide for a facsimile drum of continuously vari-
able dimension having an overlap therein which
maintains a constant phase position with respect
to the supporting shaft.

A further object of my invention is to provide
for a facsimile scanning unit having a platen of
continuously variable dimension and automatic
means - for adjusting the number of scanning lines
traversed per inch.

A still further object of my invention is to pro-
vide for a facsimile image supporting drum of
continuously variable dimension and automatic
means for maintaining a light spot foeussed
thereupon.

These and other objects of my invention will
now. become apparent from the following specifi-
cation taken in connection with the accompany-
ing figures, in which:

Figure 1 is a plan.view of a partially assembled
facsimile scanning unit embodying the principles
of my invention.

Figure 21is an end cross sectional view of a con-
tinuously variable diameter facsimile drum.

Figure 3:is an end:view of the facsimile scan-
ning unit illustrated in Figure 5 taken in the di-
rection of arrowhead 3:

Figure 4 is an.end cross-sectional view of the
facsimile apparatus illustrated in Figure 1.

Figure 5 is a front view of the facsimile appa-
ratus illustrated in. Pigure 1, completely assem-
bled.

Figure 6 is a fragmentary cross-sectional view
taken along lines 6—6 of Figure 5 and illustrates
the novel method of automatic adjusting the di-
ameter of the drum.

Figure 7 is a cross-sectional view taken along
line T—1 of Figure 4 and illustrates the novel
image supporting means incorporated into the
drum.

Figure 8 is a developed plan view of the sheet
material utilized for the continuously variable
diameter drum of Figure 2.

Figure 9 is an end. view of the variable diameter
drum and illlustrates the position of the edge
when open for the reception of paper.

Figure 10 is an end view of the sheet material
utilized for the drum. surface and illustrates the
paper supporting edge in a closed position.

Figure 11 is a perspective view of a sheet of
paper or the like preformed for application to the
novel variable diameter drums and the associated
supporting means.

Figure 12 is an end view of the variable diam-
eter drum and the sheet illustrating one phase
of the mounting of the sheet.

Figure 13 is an end view of the novel drum
illustrating the record sheet supported thereupon.

Figure 14 is a plan view of the drum illustrat-
ing the paper supported thereupon and

Figure 15 is a side view of the drum and illus-
trates the means for maintaining the drum at a
fixed phase position.

The general arrangement of thee scanning unit
for transmitting enlarged or reduced images is
indicated in the plan and front views of Figures
1 and 5 respectively and reference is now made
thereto.

The rotatable and otherwise movable members
of the scanning unit are most suitably supported
in a frame or bracket having end walls 21 and 22
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provided with openings to permit the passage of
the rotatable members.

Essentially, my novel supporting drum com-
prises. a; pair of oppositely. disposed conical
shaped: members: 23 and 24 and the drum. sur-
face 25 which. is cylindrical and of variable diam-
eter as determined by the axial spacing of the
conica] members 23 and 24. The drum surface
25 is formed from a sheet material such as spring
steel or the like and is rolled or otherwise curved
so that the resulting sheet has a natural tendency
to-curl into. a relatively small diameter cylinder.
This eylinder is supported upon the conical mem-
bers 23 and 24 and the diameter thereof deter-
mined: by the agial spacing of the conical mem-
bers 23 and 24.

The exact functions of the drum sheet 25 and
the method of varying the spacing of the conical
members 23 and 24 will be discussed in a later
paragraph. A shaft 26 is rotatably supported
within bearings 27 and 31 in the frame of the
unit and in turn supports the conical members 23
and 24..

The conical member 23 is fixed with respect to
the shaft 26 by means of a key 32 as indicated
in Figures 1 and 5. This key 32 is carried in suit-
able key ways in the conical member 23 and in
the-shaft 26.

In order to preclude lateral displacement of the
conical elements 23 upon the shaft 26, a set screw
33 is threaded into a suitable opening in the hub
34 extending from the conical member 23. The
other conical member 24 is slidably secured to the
shaft 26, by a key 35 (Figure 4) which is press
fitted into a keyway &6 (Figure 1) of the shaft 26.

A corresponding keyway in the conical members
24 permits axial slidable motion with respect to
the shaft while precluding rotation thereabout.
The keys and their corresponding keyways de-
scribed: in connection with the conical mem-
bers are also clearly shown in the cross-sectional
view of Figures 2 and 4.

The drum surface 25 comprises a substantially
rectangular sheet of metal such as illustrated in
Figure 8. This sheet is preformed by rolling or
any similar process so¢ that it tends to curl to a
cylinder of relatively small diameter which is
preferably equal to the minimum diameter drum
to be-employed. This metal cylinder is then posi-
tioned about the tapering portions of the conical
members 22 and 24 to form the drum ag indi-
cated:

The edges 37 and 41 (PFigure 1) of the drum
surface 25 thus bear against the tapering portions
of the conical members 238 and 24 which, as illus-
trated, are truncated right circular cones.

It is obvious therefore from Figures 1 and 5
that axial movement of the conical member 24
will eause corresponding variations in the di-
ameter of the drum cylinder 25.

The sheet of material 25 is, of course, of suffi-
cientlength to provide an underlap 42 as indicated
in Figure 2 to permit increase in the diameter
of the drum over that illustrated in Figure 2.

In.order that the underlap 42 of the drum sheet
28 avoid interference with the edges 37 and 4t
of the sheet which rests upon the surface of the
conical members, the drum sheet 25 illustrated
in Figure 8 is preferably of trapezoidal form so
that the edge 43 is somewhat narrower than the
edge 44 thereof. Accordingy, the tapering drum
sheet will spiral about the conical elements 23
and 24 to form a substantially circular cylinder
ag illustrated in Figure 2.

The sheet member 25 forming the cylindrical
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drum is schematieally illustrated in the section
Figure 2 as a spiralling line, However, it is ob-
vious that since the sheet material must have
some thickness and thus the edges 37 and 41
thereof are rounded to preclude binding between
the edges and the surface of the conical ele-
ments.

Accordingly, this smoothing of the edges mini-
mizes the frictional forces which are encountered
when the conical elements 24 are displaced axially
in the manner to be described,

A scanning member 45 is disposed adjacent
the surfaces of the drum 25. The scanning mem-
ber may, as illustrated in Pigures 1 to.5 comprise
a lamp 46 for projecting a beam of light through
optical system 47 and focussing this beam to a
spot upon the surface of the drum 25,

Light reflected from the spot is conducted
through optical system 51 and impinged upon a
bhotoelectric cell (not illustrated) which converts
the varying intensity light into correspondingly
fluctuating currents. . :

The scanning unit illustrated is of a type which
might be used at a transmitter for generating
currents corresponding to the lights and shades
of the lines of an image. If the scanning unit
is to be used at a recorder it may comprise first
g light beam apparatus for impressing a spot;
of light upon the surface of a photographic film
of the type illustrated or may comprise a con-
ductive stylus which bears against g surface of
an electrochemically sensitized. sheet carried by
the drum illustrated.

Thus the form of scanning unit illustrated in
the accompanying figures is merely indicative of
a scanning unit which may assume any of the
well known forms.

The scanning unit is carried upon two shafts
52 and 53. The shaft 52 is smooth and acts
merely as a guide for the scanning member 45.
As illustrated in Figure 4, the shaft 52 slidably
passes through a corresponding opening in an
extension 54 of the scanner. The shaft 52 and
the shaft 53 are supported by a pair of levers 55
and 56 which are in turn carried upon and fixed
to a floating shaft 57 (Figure 4).

The members 55 and 58 have gxially aligned
openings 61 and 62 for supporting the shaft 52
which may be non-rotatably fastening within the
openings 8! and 62 by means of a set screw or
the like. The shaft 53 (Figure 1) is threaded
and is rotatably supported at one end in the
bearing 63. At the other end of the shaft 53, a
bushing 64 having a shoulder 565 is secured there-
upon and a wheel 66 having a hub 67 as indicated
in Figure 5 is slipped over the bushing 64.

The pin 71 as indicated in Figure 5 passes
through the hub &7 of the wheel 66, the bushing
84 and the shaft 53 and thus secures each of
these members to each other. The bushing 64 is
rotatably supported in a suitable opening in the
member 58 and the shoulder 65 and the hub 67
preclude axial movement of the threaded shaft
or feed screw B3.

The feed screw B3 engages corresponding
threads upon the scanning member 45 and thus
rotation thereof will cause the axial displacement
of the scanning member.

In the manner well known in the facsimile art,
the engagement between the threads on the scan-
ner 45 and the threads on the feed screw 53 may
at any time be released and the scanner reset
to its original position at one end of the drum.

In the novel facsimile scanning apparatus il-
lustrated, the scanning member 45 is driven axi-
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8

ally with respect to the drum at a rate which cor-
responds with the diameter of the drum. The sys-
tem illustrated for the scanning unit is entirely
automatic in that a variation in the diameter
of the drum 25 will correspondingly cause the
necessary variation, in the rate at which the scan-
ning member 45 is displaced axially.

In facsimile apparatus of the type disclosed, a
source of mechanical power such as an electric
motor not shown continuously drives the shaft
26 to cause the rotation of the conical elements
23 and 24 which in turn cause the rotation of
the drum sheet 25. The frictional forces between
the sheet material 25 and the conical members
23 and 24 will provide the necessary force for
transmitting the motion thereto. However, addi-
tional means are provided as will be described in
a later paragraph.

Rotation of the fed screw is accomplished by
means of the wheel 68 which has an edge 66’
thereof in constant engagement with the edge
41 between the surface of the drum 25 and the
conical member 24. This engagement is main-
tained as will be described for all variations in
drum diameter possible and since the circumfer-
ence of the edge 4! varies directly with the di-
ameter thereof, the angular velccity of the feed
screw 53 varies accordingly. .

Thus it may be seen that as the diameter
of the drum 2% is decreased by displacing conical
element 24 to the right as viewed in Figure 1,
the angular velocity of feed screw 55 will de-
crease in the same proportion. Hence for a given
angular velocity of the drum 25 as determined
by the driving motor, a decrease in the drum
diameter will cause a corresponding increase in
the number of substantially circular lines scan-
ned per-inch by the scanner 45; that is to say a
decrease in the pitch of the helical line scanned.

Referring now to Figure 5, the hub 12 of the
conical member 24 contains a circular depres-
sion 73 therein. A pulley 14 is nonrotatably
secured to floating shaft 57 by a pin 15 which
passes therethrough. The pulley 74 has a re-
duced diameter section 76 similar to the reduced
diameter section 73 in the hub 72.

A bracket 77 illustrated in Figures 5 and 6 is
rigidly secured to the end wall 22 of the fac-
simile frame and contains a pair of axially
aligned bearings 8{ and 82 through which a
rotatably positioned shaft 83 passes.

Bifurcated members 84 and 85 are secured by
means of pins 8% and 87 respectively to the ends
of the shaft 83. These bifurcated members as
illustrated in Figures 5 and 6 engage within the
reduced diameter sections 73 and 76 of the hub
72 and the pulley 74.

Since the member 74 is rigidly secured to the
shaft 87 it may be seen that axial displacements
of the shaft 57 will cause corresponding dis-
placements of the conical element 24 through
the agency of bifurcated member 84, shaft 83
and bifurcated member 85. As previously men~
tioned, shaft 57 is floating, that is slidably and
rotatably supported within bearings in the frame
walls 21 and 22.

The shaft 57 may be manually displaced by
the operator of the facsimile unit by means of
the hand wheel 8¢ or the like. The hand wheel
91§ is secured by means of set screw 92 to a bush-
ing 83 which is rotatably supported within the
wall 22 of the facsimile apparatus.

This bushing has a section 94 of enlarged
diameter which coacts with the hub 95 of the
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hand wheel 91 to rotatably secure the units 93

and 9f to the frame.

The inner surface of thebushing 93 is threaded
to engage corresponding threads’ 101 on the
floating shaft 51 and hence rotation of the hand
wheel 81 will cause the axial displacement of
the shaft 57. The shaft 57 is rotatably supported
and is constantly biased by means of a spring
102 towards clockwise rotation as viewed in Fig-
ure 6.

The spring (02 is secured at one end to & lever
arm 103 which is secured by means of set screw
104 to a bushing 100 which in turn is secured to
the shaft 57 by a key 121. The other end of the
spring 102 is secured by screw [85 to the frame
as illustrated in Figure 3. However, the rota-
tional motion of shaft §7 under the influence of
spring 102 is limited by the engagement between
wheel 66 and the conical member 24 along the
edge 41 since the supporting members 55 and 56
are non-rotatably secured to the shaft 5T by the
pins 55’ and 56’ as indicated in Figure 5.

As illustrated in Figures 1 and 5, the conical
members 23 and 24 are right circular cones which
have a semi-vortex angle of 30° and a base angle
of 60°. For a cone of these proportions and for
the variable diameter drum sheet 25, the edge 41
will be displaced towards the right as indicated
by the dashed lines in Figures 1-5, one-half the
distance of the displacement of the conical mem-
ber 24 to the right.

Thus-when effecting an increase or a decrease
in diameter of the drum sheet 25 by displacing
the single element 24 it is necessary to have the
wheel 65 move one-half of the cone displacement
in order to maintain engagement at the over-
lapping edge between the sheet- member 25 and
the conical element 24 as indicated in Figure 1.

This adjustment may be accomplished in var-

ious manners and as illustrated, the bifurcated

members 84 and 85 are in the ration of 1 to 2
in length measured from the center of shaft
23 (Pigure 6.) Hence a displacement of shaft 51
to the right or to the left by means of the rota-
tion of the hand wheel 91 will cause a displace-
ment of conical member 24 which is twice as
great as the displacement of wheel 66 in the
same direction. This ensures contact between
wheel 66 and the surface of the conical member
28 ot an edge which at all times corresponds to
an edge of the sheet 285.

Hence the angular speed of the feed screw 53
will be determined directly by the diameter of
the drum 25. It is of course possible to utilize
various other arrangements for causing the rota-
tion of the feed screw at a rate which corresponds
to the diameter of the drum as, for instance, by
means of a belt which encircles the surface of the
drum and engages a pulley secured to the shaft
53. The system illustrated, however, provides
an extremely flexible method of simulfanecusly
varying the drum diameter and varying the rate
of rotation of the feed screw 53.

As previously described, the diameter of a light
spot at the transmitter may be made extremely
small by the use of proper lenses and the like.
Accordingly, if a relatively small image is to be
transmitted, the drum-25 is decreased in diameter
Tv rotating hand wheel 81 so that an edge of the
picture to be wrapped about the drum is equal
to the circumference thereof. The sheet is then
secured to the drum in a manner to be described
and rotation of the drum is caused by rotating
shaft 26.
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- same dimensions as the original image:.

10

The feed screw mechanism 53 will rotate at
a speed which is determined by the diameter of
the drum and thus will scan a number of lines
which will produce a recorded image having the
It is
to be noted that no particular diameter drum
need be specified so long: as the ratio between:
the pitch of the feed screw and: the diameter of
the drum remains- constant for the transmitter
and recording units.

This, however, is & comparatively simple ar-
rangement and in itself is no limitation upon
the transmission of images. The drum illustrated
may, of course, be utilized at the recording end:
of the facsimile system. If thus utilized, the:
seanning member 45 will comprise a variable in-
tensity light beam or a conductive stylus. The
recording sheet of whatever dimension: available
is" supported upon the drum, the diameter of
which is adjusted to accomimodate the paper,
and the recording begun.

The length of the recorded: line of the picture
will correspond tor the periphery of the drum-
since the length of a transmitted line corresponds-
with the periphery of the transmitting drum and
since the trasmitting recording drums are main-
tained in synchronism with each other. The
exact methods of maintaining synchronism be-
tween transmitting and recording units are well
understood in the art of facsimile transmission
and constitute no part of the present invention
since any of the known methods may be em-
ployed.

If the unit illustrated is' to be: employed at a
recorder utilizing a conductive stylus which tra-
verses the recording sheet, then it may be de-
sirable to provide means for precluding inter-
ference between the stylus and the overlap (10
of the sheet 25 as illustrated in Figures 2 and 4.

Also, a means for precluding interference be-
tween an optical scanning unit of the type dis-
closed in copending application Ser. 352,938 filed
August 16, 1940, now abandoned, and the over-
lap [0 would be desirable.

In this application, the optical unit provides
integral means extending therefrom for pre-
cluding the entrance of the room illumination.
This means comprises a flange which is adja-
cent the surface of the drum.

As illustrated in the Figures 1, 3 and 5, & cam
fif having a raised portion (12 is secured by’
means of set screw I3 to the shaft 26. A bi-
furcated member 114 is supported at one end
between the cam il and a bushing 114 also
secured to the shaft by a set screw 115. The
other end of the bifurcated member (14 is piv~
otally secured to g lever 116 which in turn is
non-rotatably fixed to the shaft 5T by the key
rad. ’

However, the key 121 is slidable within the
corresponding keyway in the lever {16 so that
the shaft 5T may be displaced axially in the
manner heretofore described. A roller {7 is
rotatably supported upon the bifurcated member
114 by a shoulder bolt 122 and an associated nuf
123.  As may be seen from Figure 3, the pro-
trusion 112 on cam {1{ will cyclically contact
the roller 111 and cause the corresponding dis-
placement of the bifurcated member (14 and
the motion of lever 118 which causes rotation of
shaft 57 against the influence of spring {02 to
remove the scanning unit from close engage-
ment with the surface of the drum. If a con-
ductive stylus- is employed to record upon dry
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instantaneous type recording paper, then the
position of the cam 112 may be made to corre-
spond with the overlap {I0 of the drum sheet
as illustrated in Figure 2 to preclude interfer-
ence therebetween.

An important feature of the drum arrange-
ment illustrated in the accompanying figures is
that if a light spot scanner is utilized, the spot
will automtically remain in focus upon the drum
independently of the diameter of the drum and
thus will obviate the need for constant refocus-
ing when varying the drum diameter to suit the
needs of a particular picture. 'This is a result
of the fact that the scanner 45 is maintained at
8 constant distance from the surface of the
drum, this distance being determined solely by
the diameter of the wheels 66.

It is to be noted that the scanner 45, as illus-
trated, will move on g circular arc about shaft
871 as the diameter of the drum is increased or
decreased. Since this arc is not a straight line in
towards the center of the drum, the spot may be
defocused slightly during the movement thereof.
However, it is important to note that since the
scanner may be made to move upon the arc of
a relatively large circle, and since the total in-
ward and outward movement is not considerable,
the degree of focus of the spot will remain sub-
stantially correct for all practical applications
thereof.

If the need for a more accurately automati-
cally focused spot is apparent, then the scanner
45 may, by means of a suitable mechanical link-
age be made to move along a radial line with re-
spect to the center of drum 25. However, to
repeat, for all practical purposes, the constancy
of the focus obtained by means of the arrange-
ment illustrated is sufficient if the lever arms
55 and 56 are relatively long.

Hence it may be seen that the rotation of the
hand wheel 91 will simultaneously increase or
decrease the diameter of the drum, vary the
angle of speed of the feed screw 53 in a linear
relation with respect to the diameter of the drum
and adjust the optical mechanism at a distance
from the drum which maintains a constant fo-
cus of the light spot.

Of course, if the unit illustrated is utilized at
a recorder, the conductive stylus engaging a re-
cording sheet upon the surface of the drum 25
will maintain proper contact with the drum sur-
face for all diameters thereof.

The rotatable drum in addition to providing
all of the novel features hereinabove specified
concerning the transmission or reception of en-
larged or reduced pictures, provides novel means
for supporting the image to be transmitted or
the sheet upon which the image is to be re-
corded and novel means for maintaining the
overlap 110 of the drum sheet 25 in a constant
phase position with respect to the shaft 26.

The maintenance of this constant phase posi-
tion is essential in order that proper phase syn-
chronism may always be maintained between
transmitting and recording units. Thus, in fac-
simile transmission units, the synchronizing sig-
nals are normally transmitted during the over-
lap periods of the drum so that the scanning
trace will begin at one end of the record sheet
and end at the other end whereas no picture is
recorded or transmitted as the stylii at the trans-
mitter and receiver pass over the paper overlap.

Hence it becomes essential that the phase po-
sition of the overlap at the transmitter remain
constant with respect to the means for gener-
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ating synchronizing signals or the driving shaft.
Since it is normally preferable to generate syn-
chronizing signals by utilizing a cam operative
from a drum driving shaft the proper phase syn-
chronism may be maintained if the overlap 110
is maintained in a constant phase position with
respect to shaft 26.

This is accomplished in a novel manner as
will now be described. In Figure 8 there is
shown a blank of sheet material which essen-
tially is a form utilized for the drum 25. The
blank of material for reasons hereinabove set
forth may be trapezoidal if the blank is of ap-
preciable thickness. However, in addition to the
general rectangular outline of the blank, a pair
of projecting ears or lugs {31 and 132 are formed
thereupon and are bent as indicated in Figure 5
and Figure 7. These lugs are then positioned
within a corresponding pair of slots 133 and 134
in the conical members 23 and 24 respectively,
as indicated in Figures 2 and 4. These slots are
triangular as indicated in Figure 7 and are ma-
chined so that the walls 138 and 136 of the
conical elements form an enclosure therefor.

Hence the positioning of the lugs 13§ and 152
within the slots 138 and {33 respectively will
preclude rotation of the edge 48 of the drum
with respect to the conical members 23 and 24
when the conical members 24 are displaced to
the right as viewed in Figures 1 and 5. Conse-
quently, the phase position of the edge 44 of the
sheet material 25 will remain fixed with respect
to the shaft 26,

As previously mentioned, the drum provides in-

cgral means for supporting the image to be re-

corded or a recording sheet thereupon and ob-
viates the need for additional mounting plates
or rubber bands or the like for supporting a sheet.
In Figure 9 the edge 44 of the drum material 28
is indicated as being raised abhove the normal
surface of the drum and in Figure 10 the edge
44 is indicated as being in juxtaposition with
the surface of the drum material 25.

Again as previously mentioned, the drum blank
illustrated in Figure 8 is rolled prior to mount-
ing upon the conical elements so that the natural
tendency is to curl into a cylinder of a diameter
smaller than the minimum diameter drum to
be utilized for facsimile transmission and recep-
tion. Hence the natural tendency of the edge
44 will be to assume the position illustrated in
Figure 10. Accordingly, I provide means as in-
dicated in Figures 4, 6 and 7 for raising the edge
244 of the drum to the position indicated in Fig-
ures 9 and 12 to permit the insertion of a record
sheet as will be described.

Referring now to Figures 4, 6 and 7, there is
shown a pair of triangular members 14{ and 142
slidably positioned within the slots 134 and (33
respectively. These wedge shaped members {41
and {42 are maintained within the slots first by
the walls 135 and {38, of the conical elements,
and then by the ears or lugs {38! and {32, Ac-
cordingly the wedge shaped members {21 and (42
cannot fall from their corresponding slots after
being positioned therein.

Tn the normal position of the wedges 14f and
142, the edge 84 of the drum blank assumes the
position indicated in Figure 10. However, as
illustrated in Figure 7, a cam rod {43 slidably
extends through openings {44 and 145 in the con~
ical members 23 and 24 and has a hand lever
146 secured thereto at one end. The rod 43 as
illustrated in cross-sectional view Figures 4 and
6, comprises essentially a square rod which has



2,447,473

13

been rounded at three corners thereof and pro-
vides a single right angled corner (47.

Hence upon rotation of the rod 143 from the
position indicated in Figure 4, through 45° to
the position indicated in Figure 6 will cause the
wedge shaped members 141 and 142 to rise with-
in the slots and accordingly through the agency
of lugs 131 and 132 raise the edge 44 to the po-
sition indicated in Figure 9.

Upon the repositioning of hand lever 146 so that
rod 143 is in the position indicated in Figure 4,
the natural tendency of the inwardly pressing
lugs 131 and 32 will be to maintain this position
of the rod 143. Of course, since the drum sheet
provides considerable pressure upon the wedge
shaped members 141 and 142 the effects of cen-
trifugal force resulting from the drum rotation
will not in any way cause the wedge shaped mem-
bers 141 and 142 to move from their normal po-
sition.

Accordingly, a sheet may be mounted upon
the drum by first folding it as indicated in Fig-
ure 11. Normally since an image to be trans-
mitted may assume any particular form, the
sheet will have to be folded by the operator along
the edge 151 as indicated in Figure 11.

However, at the recorder, the recording sheets
may be prefabricated to include the fold line 151
and the fold indicated in Figure 11, Thus sub-
sequent to the folding of the recording sheet 150
at 151, the bent portion 152 is inserted under the
edge 44 of the drum as indicated in Figure 12.
This operation is, of course, preceded by rota-
tion of the lever 146 so that the wedges 141 and
142 are raised to correspondingly lift the edge 44.

The sheet is then wrapped about the drum as
indicated in Pigures 13, 14 and 15, and the edge
153 thereof is inserted under the edge 44 of the
drum material as indicated. The lever {46 is
then reset to the position indicated in Figure 4
to provide a secure clamp for the paper which is
suported about the drum as indicated in Fig-
ure 14,

Thus when it is desired to transmit a picture
for example, the sheet carrying the image to be
transmitted is first folded along an edge 151 which
edge is inserted under the edge 44 of the drum
blank 25. 'The operator then utilizes the hand
wheel to vary the diameter of the transmitting

drum so that the circumference thereof corre-.

sponds exactly with the circumference of the
sheet and so that the sheet may be supported
thereupon as indicated in PFigure 13. Then by
merely operating the hand lever {46, the paper
is clamped to the drum which has automatically
been adjusted to the proper diameter while si-
multaneously adjusting the speed of rotation of
the feed screw and the focus of the light spot.

Similarly, at the receiving end, the operator
first decides the size of the recording sheet to
be utilized to record the particular transmission
and then after inserting the fold (51 under the
edge 44 as indicated in Figure 12, adjusts the di-
ameter of the drum to correspond with the rec-
ord sheet being employed.

It is thus evident that the full transmission
time is utilized to transmit images and to record
images (except for that short period utilized for
synchronization) and that no time is wasted in
the transmission of blank portions.
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Thus this provides a means for taking a rela-
tively small image at the transmitter and en-
larging it to any desired size during transmission
while improving the overall efficiency of the op-
eration of the facsimile unit.

In addition, the novel drum disclosed provides
means integrally associated therewith for sup-
porting the sheet to he transmitted and the re-
cording sheet. It is obvious that many modifi~
cations of the present invention will be apparent
to thoese skilled in the art of facsimile transmis-
sion and reception and other allied fields.

It should be noted that the variable diameter
drum disclosed is merely one modification of a
variable dimension platen for supporting an
image to be transmitted. Thus if various other
types of facsimile transmitters and recorders are
employed, namely the oscillating arm or high
speed multistylus recorder, that the platen by
merely mechanical modifications may be made
to correspondingly vary in dimension while the
scanning rate varies to preclude distortion in one
dimension only.

Furthermore, the system disclosed herein may
of course be utilized for enlarging or reducing
photographs or the like, whenever scanning op-
erations are employed. Accordingly, I prefer
that the spirit and scope of my invention be de-
fined not by the hereinabove described specific
disclosures, but cnly by the appended claims.

I claim:

1. In a facsimile system, a drum for support-
ing an image-carrying sheet, means for scan-
ning the image on said image-carrying sheet,
means for varying the diameter cof said drum
comprising a pair of conical members, the ends
of said drum fitting over the cone surface of said
conical members, means for varying the spac-
ing between said conical members so that said
drum assumes any diameter between maximum
and minimum limits, and means simultaneously
controlled with said drum-varying means for
varying the number of scanning lines scanned
as the diameter of the drum is changed.

2. In a facsimile system, a drum for support-
ing an image-carrying sheet, means for scan-
ning the image on said image-carrying sheet,
means for varying the diameter of said drum to
accommodate images of varying size which may
take up the full diameter of said drum, and means
simultaneously controlled with said drum-vary-
ing means for varying the number of scanning
lines scanned as the diameter of the drum is
changed.

WILLIAM G. H. FINCH.
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