Dec. 16, 1952 M. ALDEN 2,621,999

RECORDER
Filed March 11, 1850 6 Sheets-Sheet 1
= 3 jt:zt’::j\
4 )
L7 g ' 21 &
(@ ol ©)




2,621,999

M. ALDEN

Dec. 16, 1952

RECORDER

6 Sheets—Sheet 2

Filed March 11, 1950

oz

>

iz

77 7777777720777 77777722227722727 72272 722222
““W H\\K\I“NWV nNMWL\‘MMWWW\.L\,A\;\V A A A AT A A A P ‘N“MNN“V.. \\\\
“NN“\\ ““““.QMWNWH — MNNW “WWMW\I\\\\ 4
155 t“\ 2
%\\M 99 V44 a 3 77|
21 Y2l == \
7| e S : %
Z 2, wm_ P A I
%w\w%k %z e Zamh, L 2
0 Bimer a%wﬂ - S Sy
247 e ===~ N[~ T T T g SN
_ QMV\/D For mu /
m\%/ =/ ___M 4-1-lx-!|ﬂ.w-l!\.@ﬂ-ﬂllwl\..MMow\\\;o r w_‘_
NN o9 o7 e , _
N A 7. o5
ea\\/ o5 2~ 7
ﬁ 1 .&n .
ﬂW/ WNNNN NN N N NN NANANNN SOOI NN NN

lete7z
.

.

Lreverefor

MelFo7e
bt

7
N

YIS ISS ST, ////jg\\' N




Dec. 16, 1952 M. ALDEN 2,621,999
RECORDER
Filed March 11. 1950 6 Sheets-Sheet 3

|
_ o

j”y

Lreverelo7”
M lFore fledeore
25 /S,




Dec. 16, 1952 M. ALDEN 2,621,999
RECORDER ' _
Filed March 11, 1950_ 6 Sheets-Sheet 4

%
y — Jﬁ?ﬂf{/_{{é_‘{j‘é_ _"/_ ________ =2 SR o
= i i AN &
e | — )
_/ﬁ?/g—’; 777 O 4 \ 1‘:;::;\ [~ /,
| "9, A2 95
z7 @5
Ms
ZZ0 k<74 /”’9"‘9 774 5“/{" .l ’H! ZZ20
_/ﬂ _/”; /7 ° Il T
l"’o 4 XU el 8 —
e | — T jér_'.:_u ] { 1
i 1: H : /:L;.L:i"l'_;—..—_—'ll::.“r:i:i-ﬁlr.}':___'\g':\ : i L Vo
7 gsEssol oo > . [ 'J.-‘h\' \\_::_:—_:::—_";:',’:z::—:—i'—?;
( 77! gz i 76 Gz
s 074 Fe %
K774

' 0L
2 K J 206 2% T2

C [ 7 2, v

g 1le <‘>/’\1® : ,J%@Lm |
}7\5 : == 4 =

\
T

7

Lrzr'ereZor’
M eltore FAlcZe7e
2 st L o




Dec. 16, 1952 M. ALDEN 2,621,999
RECORDER
Filed March 11, 1950 6 Sheets-Sheet 5

i aid

LrecereZor

ME 7 c7Z




Dec. 16, 1952 _ M. ALDEN 2,621,999

RECQRDER
Filed March 11, 1950 6 Sheets-Sheet 6
§5 ) 250
i 246 256
Vaze 225, :

Yl
L 2,20

Vs

5
— 26

LY

N
\
AL

| ZI2

oA
eAF
~ <4
4
] Z - jf
/ L rerverntor
Meltore 2Z/dere

2r2ys




Patented Dec. 16, 1952

2,621,999

UNITED STATES PATENT OFFICE
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RECORDER
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Application March 11, 1950, Serial Ne. 149,182
(Cl. 346—"74)

12 Claims.
1

This invention relates to recorders and more
particularly to recorders of the type wherein a
sheet or web of electro-sensitive paper is fed
between two recording elements or electrodes
which are moved relatively to each other to trace
successive lines transversely of the direction in
which the paper is fed.

There are several ways in which the electrodes
can be arranged to obtain such a trace, one com-
mon way being to position an elongated electrode
with its straight effective recording edge trans-
versely of the paper web and reciprocally to
move the effective point of a stylus electrode in
the same plane as that of the effective recording
edge of the stationary electrode. Alternatively
the stylus electrode is rotated in a plane normal
to the- direction of feed of the paper web, the
associated stationary electrode having a concave
effective recording edge whose radius of curva-
ture has a center point coinciding with that of
the axis about which the stylus electrode ro-
tates. In a third type of recorder one electrode
is in the form of a blade or bar having a. straight
effective recording edge disposed transversely to
the direction in which the paper is fed. The
other electrode has a recording edge arranged as
a helix whose axis is parallel to the paper web
as it is fed between the electrodes and in a plane
passing through the effective recording edge of
the stationary electrode. Relative movement he-
tween the electrodes is effected by rotating the
helical electrode ahout its own axis.

With the advent of high speed recording pa-
pers, the operating speed of recorders similar to
those mentioned above has been limited among
other things by the eroding of the electrodes
due to arcing, ion deposition and mechanical
wear and resulting scuffing and abrasion of the
recording paper and loss of definition in the rec-
ord. To overcome such difficulties, it has been
the usual practice to apply the rectified incom-
ing signal to the electrodes with such polarity
5o that the principal erosion takes place upon
the elongated stationary electrode which is com-
paratively simple and cheap to replace. It has
also been proposed to oscillate the stationary
blade longitudinally, such back and forth motion
serving to distribute the wear over a greater por-
tion of the blade.

Objects of this invention are to provide a re-
corder which will operate at high speeds, which
reduces electrode wear to a minimum, which
reduces scuffing and abrasion of the recording

paper, which improves the definition of the ree-

ord, which permits the positive determining of
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the relationship of the recording electrode with
respect to the surface of the recording paper,
which has means for reconditioning the effec-
tive recording edge of the electrode, which com-
pensates for irregularities in the electrodes,
which reduces “bounecing” of the electrodes and
which advances the recording art generally.

In a broad aspect the invention contemplates
moving one electrode transversely to the direc-
tion in which the paper is fed at a rate which
compensates for wear and erosion. Such elec- )
trode movement can be either continuous or
intermittent in either direction or reciprocal in
opposite directions as long as the net movement
in one direction is greater than the movement
in the opposed direction so that wear and
erosion are distributed substantially evenly over
the entire effective recording portion thereof.

In another broad aspect the recording element
is contacted by stops, the stops limiting the
movement of the element under the force exerted
by gravity or that of a deformed elastic or yield-
able member, for example a spring or rubber
snubber, so that the effective recording edge of
the element bears a positively determined re-
lationship to the surface of the recording paper.

In another aspect the recording element or
electrode takes the form of a thin strip or ribbon
of conducting material which is positioned by
stops or otherwise so that its movement is at
all times substantially parallel and its effective
recording edge equidistant from a second re-
cording element. A portion of the strip is sup-
ported by backing means which for example may
be stops, rolls or a slotted backing piece for con-
tacting the strip so that the effective recording
portion therecf conforms to the configuration
of the paper as determined by the other elec-
trode. To reduce the scuffing and abrasion of
the papér to a minimum, the effective portion
of the electrode strip is preferably supported so
that the plane thereof is at an acute angle to
the plane of the paper, the flexibility of strip
compensating for any irregularity in the move-
ment of the cooperating electrode:

In one specific aspect the strip or ribbon has
its ends joined to form a loop which is carried
by two spaced rolls or pulleys so that a portion
of the strip is positioned transversely to the di-
rection in which the paper is fed. Alternatively
the strip may be unwound from gz reel or spool,
the used portion either being wound upon a sec-
ond spool or periodically cut off and discarded.

In another broad sspect the invention con-
templates a recording element which comprises
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2 helically disposed strip of conducting material
which is rotated about the axis of the helix
formed thereby by driving means. Resilient
means are internosed between the strip and the
driving means to permit displacement there-
hetween.
_ In a more specific aspect the resilient means
comprises an elongated strip of resilient mate-
rial, such as rubber which may be either solid
or tubular in section, disposed about the périph-
ery of a cylindér or drum as the single turn
of a heliz. Such tube or strip may be cemented
or otherwise secured to the drum periphery, but
is preferably inserted in a slot cut or otherwise
formed in the periphery of the drum. A con-
ducting element is cemented or otherwise se-
cured to the outer surface of the resilient tube
or molded in the outer wall thereof.

These and other objects and aspects wiil be
apparent from the following description of spe-
cific embodiments of the invention which refer
to accompanying drawings wherein

Fig. 1 is a plan view of one embodiment of the
invention with the cover removed;

Fig. 2 is a sectional view on line 22 of Fig. 1;

Fig. 3 is a sectional view on line 3—3 of Pig. 1;

Fig. 4 is an enlarged fragmentary view on line
44 of Fig. 1;

Fig. 5 is a view similar to Fig. 4 showing an
alternative construction;

‘ Fig. 6 is a fragmentary view of one type of
resilient mounting for the conducting helix;
Fig. 7 is a fragmentary view showing the

means for securing the end of the conducting

helix to the resilient member;

Fig. 8 is a plan view of the top electrode as-
sembly;

Fig. 9 is a side elevation view of the assembly
shown in Fig. 8;

Fig. 10 is a bottom view of the assembly shown
in Figs. 8 and 9;

Fig. 11 is a section on line {1—Ii1 of Fig. 8;

Fig. 12 is a fragmentary isometric view show-
ing the retails of the blade reconditioning de-
vice;

Fig. 13 is a plan view of a second embodiment
of the invention;

Fig. 14 is a fragmentary sectional view on line
{4—14 of Fig. 13;

Fig. 15 is a fragmentary sectional view on line
{5—15 of Fig. 13;

Figs. 16 and 17 are enlarged fragmentary
views showing the details of the blade feed mech-
anism of the embodiment illustrated in Figs. 13
through 15; and

Figs. 18 and 19 are enlarged fragmentary sec-
tional views on line 18—18 of Fig. 14 showing
the dog in its extreme positions.

Referring to Figs. 1 through 3, the first em-
bodiment of the invention chosen for purposes
of illustration comprises a recorder with a flanged
housing or casing {0 preferably cast and, hav-
ing a cover 2 attached thereto by means of
hinges 14. Leveling screws il are provided in
the casing flange for mounting the recorder upon
a supporting structure (not shown). The cas-
ing 18 is divided into two compartments by means
of a vertical wall or baffie 16. In one of these
compartments is a roll of electrosensitive re-
cording paper P which wound upon a spool or
bobbin which is preferably supported by means
of a shaft 17T (Fig. 1) and pivot (3 similar to
those shown in my copending application Serial
No. 138,673, filed January 14, 1950.

The second compartment houses a recording
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4 .
element designated generally as 20 (Fig. 2). To
this end the top of such compartment is closed
by a plate 22 on the top of which is a platen
23 of insulating material over which the web of
the recording paper P is drawn from the roll
as will be described hereinafter. The plate 22
is supported upon four bosses 23 located re-
spectively in the four corners of the compart-
nient, the plate being sscured to the top of the
bosses by means of cap screws 24. Depending
from the bottom surface of the plate 22 in spaced
relationship are two brackets 26 and 28. Inter-
connection between the brackets and the plate
22 is made by means of cap screws &0 which pass
through the plate threadingly to engage the re-
spective brackets.

The bracket 28 is provided with a recess where-
in is held the outer race of a ball bearing 32
(Fig. 2). The inner race of the bearing carries
one end of a stub shaft 34, the other end of
which engages the aperture in the hub of a spider
386. Arranged circumjacent the spider 36 is an
annular ring 38 of an insulating material such
as a suitable plastic, the ring and spider being
attached to each other by means of a lap joint
secured by flat headed screws 48 so that the ring
and spider form one head for a cylinder 42 which
together with the opposite head 44 comprises the
drum assembly of the recording element 20. The
head 44 is of a nonconducting material and is
provided with a recessed hub wherein is carried
the outer race of a ball bearing 45. The inner
race of the bearing 4% engages a hollow stub
shaft or finger 48 one end of which is attached
to the frame of an electric motor M. The op-
posite end of the finger 48 is reduced in diam-
eter so that it engages an aperture in the bracket
28. Relative movement between the finger 48
and the bracket 28 is prevented by a set screw
58 which engages threads at the bottom of an
aperture in the bracket so that the end of the
serew is brought into contact with a flat
upon the end of the finger. The rotatable shaft
52 of the motor M projects into the aperture in
the spider hub 3€, relative rotation therebetween
being prevented by means of a pin 54. From the
above it will be apparent that the energization
of the motor M from a power source (not shown)
by leads extending out for example through the
hollow finger 48 will result in the rotation of
the recording element 20 in the bearings 32
and 46.

The motor M ig also used to operate the paper
feed mechanism. To this end a worm 56 is se-
cured to or eut integrally upon the portion of the
stub shaft 34 between the bearing bracket 26 and
the spider hub 36 which worm engages a gear 58
to form & part of a speed reduction unit 60 (Fig.
3) described in detail hereinafter. To prevent
overheating of the motor M, a fan 62 (Fig. 2) is
secured to the spider hub 33 by means of the
pin 55 which also couples the hub to the shaft 52
of the motor M as described heretofore. Rotation
of fan 62, as the motor M operates, circulates air
through the apertures 64 in the cylinder heads
44 thereby to ventilate the interior of the cylin-
der 42. Additional breather apertures 66 and 68
are incorporated respectively in the brackets 26
and 28 and in the side walls of the casing i0.

The conducting portion of the recording ele-
ment 20 comprises a strip or ribbon 79 of con-
ducting material disposed about the ocuter periph-
ery of the cylinder 42 as a single turn of a helix.
Such conducting strip 70 may be either rectan-
gular or circular in eross section, and preferably
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although not necessarily carried upon a resilient
tubular member 72 such as shown in Fig. 4.
‘When a resilient member is used, it is preferably
refained by the shoulders 74 of a slot helically
disposed in the outer surface of the cylinder 42.
Alternative resilient members T2a and 12b are
shown in Figs. 5 and 6 respectively. Each end
of the conducting strip 10 is secured by a clip 75
(Fig. 7) having two oppositely disposed tabs 16
which are bent around the resilient member 712
and a tongue 78 bent down and under the end
of the member 72 so that the tongue comes into
electrical contact with an annular disc 18 (Fig.
2) of conducting material attached to the outer
surface of the head 44 which acts as a slip ring
whereby one terminal of an input signal source
is connected to the strip T0 by means of a brush
or other sliding member (not shown) which
makes electrical contact with the disc.

The brackets 26 and 28 are proportioned with
respect to the diameter of the cylinder 20 so that
the cylinder projects through a transverse slot 80
(Fig. 1) in the platen 23 with its surface sub-
stantially tangent to the plane of the upper sur-
face of the plate thus bringing the conductor 79
into contact with the web of recording paper P.

As is best shown in Figs. 8 through 11, g re-
cording element assembly 80 is pivotally mounted
upon the cover 12 so that the effective recording
portion thereof is in the vertical plane passing
through the axis of the drum assembly. The
recording element 89 comprises a thin strip or
blade 92 of flexible conducting material such as
stainless steel, whose ends are joined, for exam-
ple by means of butt welding, to form a continu-
ous loop. This loop is extended between two
spaced rolis or pulleys 94 and 95 which are jour-
naled in bearings at the respective ends of a
supporting frame %8. As is best shown in Fig. 11,
the pulley 24 is an idler being rotatably secured
to the end of the frame 85 by means of a cap-
screw and washer 971.
continuously driven by a very low speed motor
Ms which is mounted upon the top of the frame
85 so that the blade 92 is moved around the
pulleys 84 and 98 at a rate to compensate for
wear and erosion. As the blade 92 is moved, the
portion thereof whose lower edge forms the effec-
tive recording edge slides between a flat elongated
portion 98 (Fig. 11) of the frame 95 and a back-
ing member such as the strip 108 which is secured
to such flat portion by means of serews 101, the
strip having an offset portion adjacent the flat
portion thereby forming a slot which engages the
top portion of the blade. Upward movement of
the blade 82 is further restrained by flanges 102
upon the pulleys %4 and $6.

An idler roll 184 (Fig. 8) is carried upon the
end of an arm {86 pivotally mounted as at 107
between the frame 85 and a strap member 110
which is secured to the frame by screws 112.
The arm 108 is positioned by means of cam 114
so that the roll 168 contacts the inner surface
of the portions of the loop 92 opposite the por-
tion secured by the backing strip 109, as de-
scribed above, thus ténsioning the loop. The cam
114 is carried upon a pin 116 whose ends are
journaled in the frame 85 and the strap member
{19 respectively. The end of the pin 116 jour-
naled in the member 1i9, which extends beyond
such member, is knurled permitting adjustment
of the position of the cam, and therefore of the
amount of tension in the loop. The adjusted
position of the cam i14 is maintained by a lock
comprising a spring loaded hbhall (i8 (Fig. 9)

The second pulley 86 is’

6
which selectively engages recesses in the top of
the cam as is shown in Fig. 8. The ball biasing
spring is mamntained under compression by

- means of a set screw 119 which engages a
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threaded aperture in the frame 95. )

The recording element 80 is pivotally suspended
from the cover (2 by means of two apertured
tabs or ears 120 located respectively at opposite
ends of the frame 85. The above mentioned piv-
otal connections between the recording element
80 and the cover 12 are located so that when
the cover 12 is in the closed position, as is shown
in Fig. 3, the lower effective recording edge of
the blade 92 is in contact with the web of the
recording paper P in a vertical plane through
the axis of rotation of the drum assembly. The
plane of the effective portion of the blade §2
breferably is arranged as is shown in Fig. 3 so
that such plane makes an acute angle of approxi-
mately 60 degrees with the plane of the paper
web thereby reducing scuffing and abrasion of the
paper. Such angular mounting has the addi-
tional advantage of permitting the inherent flexi-
bility of the blade 92 to accommodate any mis-
alignment and unbalance in the drum assembly,
an important consideration in high speed opera-
tion.

The recording element 88 is brought into con-
tact under pressure with the paper web by the
force exerfed by a bent leaf spring 122, one end
of which Is secured to the frame 95 by means
of screws 124, The opposite end of the spring is
attached to the cover in a similar manner as is
shown in Fig. 3.

Fig. 3 also illustrates the path of the web of
electrosensitive paper P through the recorder.
As the web is unrolled from the bobbin by feed
rolls 136 and 132, it passes over an idler roll 124
journaled in two hearing brackets 13§ (Fig. 1),
thence under two idler rolls {28 journaled in the
cover in spaced relationship so that the web is
held against the platen 22, thence over the apex
of a smoothing bar 149 having a substantially tri-
angular cross-section, and thence through the
feed rolls 136 and {32. The top roll 132 is an idler
which is journaled in the cover 12. The associ-
ated driven roll 136 is journaled in the brackets
26 and 28 and is provided with a gear 182. Mesh-
ing with the gear 142 is 5 worm {44 carried upon
a shaft 146, the other end of which carries the
above mentioned gear 58 of the speed reduction
unit €0. The shaft {48 is journaled in bearing
praci];ets 158 projecting from the side of the cas-
ing (0. .

When the cover 12 is closed as is shown in Fig.
3, the relationship of the effective edge of the
recording strip 92 is determined by two stop as~
semblies {82 and 154 (Fig. 2) supported near the
top of the inner surfaces of the brackets 28 and
26, The assembly (52 comprises an L-shaped
bracket, one leg 158 of which is secured to the
side of the bracket 28. A tah i58 projects nor-
mally from the leg 158 paralle]l to the second leg
160 so that a slot is formed therebetween. A
hardened stop pin {62 engages threaded aligned
apertures in the arm {66 and the tab 158 so that
the upper end thereof can be brought into con-
tact with the lower effective recording edge of the
strip 82. ‘The pin 182 is locked in adjusted posi-
tion by means of a knurled circular nut 168 which
is located in the slot formed between the tab 158
and the arm {63,

As is shown in Fig. 12, the stop assembly {54 is
similar in construction to the assembly 152 de-
scribed above; but has projecting from the top of
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the arm 186, in addition to the stop pin {62, blade
reconditioning means including a hone 166 and a
wiper 120. The hone 166 consists of a block of

abrasive material having a slot in the top thereof -

through which the blade 92 is moved by the mo-
tor Ms so that burrs and irregularities are re-
moved thereby. The wiper {70 combrises a piece
of leather 11 or similar material folded and held
in a spring clip 112 so that the blade 82 passes be~
tween the folds.

The . above deéscribed recorder incorporating
electrodes including a moving blade in the form
of a loop and g resiliently mounted helical con-
ductor permits operation at a drum speed of
1800 R. P. M. or more as compared with ordinary
recorders of this type which have been limited to
druin speeds in the order of 300-360 R. P. M. by
the abrasion of the paper and lack of definition
in the copy.

It is also possible to move the blade electrode
in other Wways. Por example the recorder shown
in Figs. 13 through 15 employs a “hitch’” feed for
the blade whereby the blade is moved in succes-
sive steps rather than eontinuously. As is shown
in Fig, 13, this recorder is generally similar to the
recorder described in detail heretofore, having
3 casing 208 wherein is housed a roll of recording
paper P and a drum 202 with a helical conductor
superimposed upon its outer periphery preferably
by means of a resilient member in a manner simi-
lar to that described heretofore in connection
with: the cylinder 42. As is shown in Fig. 14, the
drum driving motor M| is located cutside of the
drum 202 and is coupled thereto by means of a

speed reducing unit 284 comprising the meshing ¢

gears 206 and 268 which are attached to the shafts
of the motor and drum respectively. The drum
shaft also carries a worm 219 which engages &
gear 212 secured to one end of a short shaft 214
journaled in g bracket 216. The bracket 215 is in
turn carried by a plate 218 which is attached to
the side of the casing 208. The opposite end of
the shaft 214 carries a second worm 228 engaging
a gear 222 upon a shaft 224 whereon are mounted
two paper feed rolls 228 (Fig. 13).

The shaft 224 also carries a cam £28 (Fig. 18)
which is in contact with a cam follower 233 piv-
otally connected at its lower end to the side of
the casing 260 as at 232. The upper end of the
follower 220 is in contact with an arm 234 extend-
ing normally from a slidable member 22% ecarried
in a groove in the top of the side of the easing
200. The member 238 is biased by means of a
spring 238 (Fig. 13) so that the arm 284 is main-
tained in contact with the cam follower 230.

‘The movable blade 249 is again made in the
form of a loop extending between two rolls such
as the pulleys 242 and 244 jcournaled at the re-
spective ends of a frame 2486, In this instance
both pulleys are idlers, and the tensioning means
is eliminated so that the blade 240 fits rather
loosely about the pulleys. The driving meotor is
also dispensed with, the power for moving the
blade 240 being obtained from the drum motor
M as will be described below.

Pivotally mounted upon the same shaft as the
pulley 244 is an arm 289 which in turn has a dog
252 pivotally mounted upon its projecting end,
One end of the dog 252 engages a slot in the slid-
able member 228% as is best shown in Figs. 18 and
19.

The opposite end of the dog 252 has g raised
cammed surface formed by the side of a finger
253 which protrudes from the end of the dog as
is best shown in Figs. 18 and 19. This cammed
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surface generally conforms to the shape of the
adjacent portion of the blade 249 so that when
the slidable member 238 is retracted by the spring
238 to position the dog 252 as is shown in Fig. 18,
the cammed surface slides over the surface of the
blade. As rotation of the cam 228 moves the
slidable member 238 towards the front of the re-
corder, the dog pivots about the end of the arm
250 thus wedging the blade 240 between the
cammed surface of the dog and the pulley 244.
Further forward movement of the slidable mem-
ber 236 pivots the arm 254 abouf the shaft of the
pulley 244 so that the blade 259 is moved about
the pulleys in a counterclockwise direction as
viewed in Fig. 19. Upon the return movement of
the slidable member 285 by the spring 238, the
cammed surface of the dog 252 releases, any re-
verse movement of the blade 248 during such re-
lease being more than overcome by the blade
movement in the opposite direction so that the
net movement advances the blade in g series of
steps.

It will be rsadily apprecialed that the use of
the above described “hitch” feed is not limited to
use with a blade formed into a loop, but is equally
applicabie to advance an expendable blade strip
unwoungd from & reel or spocl, thence past the
effective recording position and thence onto a re-
ceiving resl. Allernatively to rewinding upon a
receiving reel the used blade may be periodically
cut off by the operator as it leaves the recorder.

It should ke understood that the present dis-
closure is for the purpose of illustration only and
that this inventicn includes all modifications and
equivalents which fall within the scope of the
appended claims,

Iclaim:

1. A recor comprising two recording elec-
trodes, cne of which is in the form of & strip of
electrically conducting material having its ends
joined to form a loop, means for feeding a sheet
of electrosensitive paper hetwean said electrodes,
means for locating a portion of the conducting
5irip so that the edge thereof is positioned trans-
versely to the divection of paper feed, and means
for progrs cly moving the strip at a rate to
compensate for wear and ercsion so that the edge
presented o the paper is maintained substan-
tially straight.

2. A recorder comprising two recording elec-
trodes, one of which is in the form of a strip of
electrically conducting matberial having its ends
joined to form a loop, means for feeding a sheet
of electrosensitive paper between said electrodes,
two pulleys carrying the strip, means for locating
cne portion of the conducting strip extending be-
tween the pulleys o that the edge thereof is posi-
tioned transversely to the direction of paper feed,
and means for driving ene of said pulleys pro-
gressively to move the strip at a rate to compen-
sate for wear and erosion so that the edge pre-
sented to the paper is msaintained substantially
straight.

3. A rescorder comprising two recording elec-
trodes, one of which is in the form of a strip of
electrically conducting material having its ends
joined to form a leop, means for feeding a sheet
of electrosensitive paper between said electrodes,
two pulleys carrying the strip, means for locating
one portion of the conducting strip extending be-
tween the pulleys so that the edge thereof is
positioned iransversely to the direction of paper
feed, and an electric motor coupled to one. of
said pulleys progressively to move the strip at a
rate to compensate for wear and erosion -so that

L
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the edge presented to the paper is maintained
substantially straight,

4. A recorder comprising two recording elec-
trodes, one of which is in the form of a strip of
electrically conducting material having its ends
joined to form a loop, means for feeding a sheet
of electrosensitive paper between said electrodes,
two pulleys carrying the strip, means for position-
ing one portion of the conducting strip extending
between the pulleys so that the edge thereof is
positioned transversely to the direction of paper
feed, and driving means for one of said pulleys
operated by sheet feeding means progressively
to move the strip at a rate to compensate for
wear and erosion so that the edge presented to
the paper is maintained substantially straight.

5. A recorder comprising two recording elec-
trodes, one of which is in the form of a strip of
electrically conducting material having its ends
joined to form a loop, means for feeding a sheet
of electrosensitive paper between said electrodes,
two pulleys carrying the strip, means for locating
one portion of the conducting strip extending be-
tween the pulleys so that the edge thereof is posi-
tioned transversely to the direction of paper feed,
means for tensioning the strip by bearing against
the strip and means for progressively moving the
strip at a rate to compensate for wear and ero-
sion so that the edge presented to the paper is
maintained substantially straight.

6. A recorder comprising two recording elec~
trodes, one of which is in the form of a strip of
electrically conducting material having its ends
joined to form a loop, means for feeding a sheet
of electrosensitive paper between said electrodes,
two pulleys carrying the strip, means for locating
one portion of the conducting strip extending be-
tween the pulleys so that the edge thereof is posi~
tioned transversely to the direction of paper feed,
tensioning means including a pivotally mounted
arm carrying an idler roller which bears against
the strip and a cam for varying the position of
the arm and thereby the tension in the strip, and
driving means for one of said pulleys for progres-
sively moving the strip at a rate to compensate
for wear and erosion so that the edge presented
to the paper is maintained substantially straight.

7. A recorder comprising two recording elec-
trodes one of which is in the form of a flexible
strip of electrically conducting material, means
for feeding a sheet of electrosensitive paper be-
tween said electrodes, and means for locating a
portion of the strip so that the edge thereof is
positioned transversely to the direction of paper
feed, the plane of the strip portion being at an
acute angle to the plane of the sheet of paper
whereby the flexibility of the strip compensates
for any irregularity in the movement of the other
electrode and minimizes abrasion of the surface
of the paper.
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8. A recorder comprising two recording elec~
trodes, one of which is in the form of a strip of
electrically conducting material, means for feed-
ing a sheet of electrosensitive paper between
said electrodes, means for locating a portion of
the conduecting strip so that the edge thereof is
positioned transversely to the direction of paper
feed, at least one roll upon which said strip is
movably mounted, and means for progressively
moving the strip substantially in one direction
only at a rate to compensate for wear and ero-
sion so that the edge presented to the paper is
maintained substantially straight.

9. A recorder according to claim 8 wherein the
means for locating the strip includes a backing
member having a slot disposed transversely to
the direction of paper feed for slidably engaging
the edge of the strip opposite the effective record-
ing edge.

10. A recorder comprising two recording elec-
trodes, one of which is in the form of a strip of
electrically conducting material, means for feed-
ing a sheet of electrosensitive paper between said
electrodes, means for locating a portion of the
conducting strip so that the edge thereof is po-
sitioned transversely to the direction of paper
feed, at least one roll upon which said strip is
movably mounted, and driving means for con-
tinuously moving the strip in one direction at
a rate to compensate for wear and erosion so that
the edge presented to the paper is maintained
substantially straight. ‘

11. A recorder according fo claim 10 wherein
the driving means includes an electric motor.

12. A recorder comprising two opposed record-
ing electrodes, one of which is elongate, means
for feeding a recording sheet between the two
electrodes, said elongate electrode being movable
lengthwise, means for guiding the elongate elec-
trode in its lengthwise movement so that it is al-
ways in operative relationship to the other elec-
trode, and means for moving the elongate elec-
trode lengthwise so that it progresses in one di-
rection, whereby new portions of the elongate
electrode are continually brought into operative
relationship with the other electrode.
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