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UNITED STATES PATENT OFFICE 
2,397,535 

M8VNG WEB RECORDING IACHINE 

Austin G. Cooley, New York, N. Y., assignor to 
Times Telephoto Equipment Inc., New York, 
N. Y., a corporation of New York 

Application December 13, 1941, Serial No. 422,793 
( {) ???? 234 ?C) 14 Claims. 

This invention relates to recording machines 
and more especially to machines of the type en 
ploying a travelling web or tape. 
A principal object of the invention is to provide 

an improved recording head and tape feed ar 
rangement for telegraph machines of the tape 
recording type. 
One type of tape recorder machine that has 

been found satisfactory for telefacsimile purposes 
employs a So-called helix drum or platen, and 
an Oscillatable recorder bar, with a transfer men 
ber Such as a carbon ribbon or inked ribbon 
located between the helix and the tape. The 
bar is arranged with its recording edge extend 
ing transversely to the helix edge so that at any 
given in Stant of operation a single point-like 
area of intersection exists between the bar and 
helix and the pressure which is exerted there 
by upon the intervening tapes causes a transfer 
Of the carbon or ink in a minute dot on to the 
record receiving tape. In another type of re 
corder the carbon ribbon is eliminated and the 
helix itself is inked by an inking roller or the 
like. This latter type of recorder possesses the 
disadvantage that the ink which is entrained 
between the helix edge and the recording tape 
tends to spread beyond the desired area. This 
may result in the ink Spreading over areas which 
are intended to be white or unmarked. 

Accordingly, it is another principal object of 
the invention to provide an improved telegraph 
recorder of the type having an inked roller and 
a cooperating oscillatable recorder bar. 
While the ink spreading phenomenon in the 

helix-bar type of recorder can be reduced by 
causing the tape to travel in a non-linear path 
adjacent the actual recording area, the fact that 
the recording tape must be kept taut, results in 
an undesirable load. On the electromagnetically 
controlled recording unit which is connected to 
the recording bar. Furthermore, since the tape 
tension varies from time to time, it is not prac 
tical to endeavor to compensate for this addi 
tional load on the recorder, by means of springs 
or other similar compensating devices. 

Accordingly, it is another principal object of 
the invention to provide an improved tape re 
COrder of the inked helix and recorder bar type 
wherein the tape tension is not reflected as an 
undesirable lcad on the electromagnetic signal 
controlled operating mechanism. 
A feature of the invention relates to an in 

proved tape guide and operating device whereby 
the tape can be led to and away from the re 
cording point at an angle without placing any 
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undesirable load on the electromagnetic or 
similar signal-controlled operating mechanism. 
Another feature relates to an improved oper 

ating and tape-guiding device for facsimile tape 
recorders generally. 
A further feature relates to a tape recording 

head for telegraph tape recorders, whereby the 
speed of recording can be increased Without 
danger of smudging or spreading of the recording 
ink on to areas which are to be free from re 
cording marks. 
A still further feature relates to the novel 

organization, arrangement and relative location 
and proportioning of parts which cooperate to 
form a relatively simple and efficient tape re 
corder. 

Referring to the drawings which show certain 
preferred forms of the invention: 

Fig. 1 is a generalized Schematic diagram of 
the pertinent parts of a helix-bar tape recorder 
to which the invention is primarily applicable. 

Fig. 2 is a typical arrangement according to 
the invention. 

Fig. 2A is a sectional view of part of Fig. 2 
taken along the line 2A-2A, thereof. 

Fig. 2B is a top-plan view of the tape-guiding 
device of Fig. 2. 

Fig. 3 is a nodification of Fig. 2. 
Fig. 3A represents a modification of Fig. 3. 
Fig. 4 is a composite Schematic-vector diagram 

explanatory of Fig. 3. 
Fig. 4A is an equivalent vector diagram COr 

responding to Fig. 4. 
Fig. 5 is a modification of the tape feed of 

Fig. 3 represented Schematically. 
Fig. 5A is a simplified vector diagram corre 

Sponding to Fig. 5. 
Fig. 6 is a further modification of Figs. 

2 and 3. 
Fig. 6A is a vector diagram corresponding to 

Fig. 6. 
Referring to Fig. 1, there is schematically 

shown the more inportant parts of a recording 
head of One known form of helix-bar facsimile 
tape recorder including amongst other elements, 
a cylindrical drum or platen having a helical 
rib 2 on the exterior thereof. Extending parallel 
to the rotational axis of drum , is a recording 
bar 3, which is carried by an arm 4 adapted to 
be noved Vertically under control of a signal 
controlled electromagnet or the like (not shown). 
A recording tape 5 is arranged to pass between 
the member 3 and rib 2, there being sufficient 
tension on the tape to hold it against the bar 
3. If the recorder is of the type wherein the 



R 
rib 2 is inked, then a suitable inking roller (not 
shown) is provided for transferring ink to the 
said rib. For a more detailed description of a 
recorder head of this general type, reference may 
be had to my application Serial No. 418,172, filed 
November 7, 1941, now Patent No. 2,363,398, is 
sued November 21, 1944. 
With such a recorder, the “imarking' area 

on the tape at any given instant, is determined 
by the intersectional area between the bar 3 and 
rib 2. Normally, or when no marking Signal is 
being received, the arm 3 is in its lower position 
whereby a clearance is provided between the tape 
5 and the helix rib. In order to produce accurate 
recorded copy, it is necessary that the tape be . 
maintained at a minimum tension at the record 
ing point so that it does not “flutter” or acci 
dentally move with respect to the members 2 
and 3. It is desirable that the tape should be 
fed to and away from the recording point with 
a minimuth of back pressure on the bar 3, which 
pressure Would represent, an undesirable load. On , 
the electromagnetic operating mechanism con 
nected to member 4. One way of reducing this 
load is to feed the tape to and away from the 
recording point in a straight line or single plane 
substantially perpendicular to the arm. A. How 
ever, this method of tape feed has a number of 
disadvantages, one of which is that the opening 
angles between the tape and the rib 2 adjacent 
the recording point are sufficiently Small to 
cause entrained ink to spread itself. Over a larger 
area than that intended for marking. 

or in the Spreading Of the ink to area.S which 
are intended to be white or unmarked. Further 
more, in order to prevent accidental fluttering 
of the tape, it must be ... kept under a certain 
minimum tension at the recording point and 
it is very difficult to effect this tension without 
exerting Some back preSSure on the arn . 
above disadvantages: can be overcome to a cer 
tain extent by leading the tape to and away from 
the recording point at an angle as represented 
by the full line position of the tape 5 in Fig. 1. 
However, because of the tension on the tape there 
is a considerable downward component which 
acts as an undesirable load. On the: operating 
mechanisms for the members 33 and 3. Since 
the degree of tape tension may vary consider 
ably from time to time, ordinary compensating. 
devices such as Springs or the like are not prac 
tical with this arrangement. 

I have found that the desirable results of the 
angularly fed tape can be utilized While also 
avoiding i'eaction of the tape tension on the 
recorder control mechanism, even though the 
tension varies considerably. This is accom 
plished by guiding the tape through a device 
which forms an integral part of the recorder 
arm mechanism. A typical arrangement for ac 
complishing this object is illustrated in Fig. 2, 
wherein the parts corresponding to those of 
Fig. 1 are similarly designated. In Fig. 2 the 
full line showing of the members 3, 4, 6, 9, 0. 
and : represents their position when the mag 
nets 8 and 8' are energized to press the tensioned 
web 5 against the printing, rib 2. When the 
magnetS are de-energized the position of the 
partS is: represented by the. dot-dash lines. The 
recorder bar 3 and its operating arm is are fas 
tened to a magnetic armature S, which is ar 
ranged to be polarized by a D. C. magnetizing 
winding Surrounding the arm is. A pair of 
signal-controlled magnets 8, 8', having wind 
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2,897,535 
ings energized by received signals, act on the 
armature to raise it vertically causing the 
tape 5 to be pressed against the inked rib 2. It 
will be understood that a Suitable adjustable 
stop (not shown) is provided below armature 6 
to adjust its normal downward or non-marking 
position whereby the tape 3 is spaced from rib 2. 
Integrally carried by the upper end of arm 4 is 
a rigid plate which is preferably cast in 
tegrally with the arm 4 by means of a web 2. 
Fastened in the plate in alignment with the 
bar 3 are two rounded bal's 3 and it. Preferably, 
although not necessarily, the members 3, 4, 9, 
i0 and may be cast as a single unit. The 
tape 5 which is fed in the direction of the arrows 
and is maintained taut by any well-known 
means, passes under the bar A, is then inclined 
upwardly to paSS over bar 3, from whence it is 
led downwardly under bar 3. It will be seen 
therefore, that any downward component of the 
tape-tension tending to react on arm 4 ... is come 
pensated for by equal, and, Opposite components: 
tending to pull the airin - upward, these latter, 
forces being produced by the engagement be 
tween the taut tape-and the under side of 1men-- 
bers 9 and 8. By appropriate, design of the 
diameters of the member's 9 and - and their. 
position with l'espect to bar. 3, the tautness of 
the tape is not reflected as a load on the-arma 
ture-6. Thus as shown in the drawings the -bar's 
9 and C. are preferably, although not necessarily, 
of the Same diameter. and are equally Spaced on 
opposite sides of the -bar 3 with their lower edges - 
in substantially the same plane: Preferably, the: 
armature-8 is provided with Vertical guides (not 
shown) to prevent it from tilting so that, it is con 
Strained to incve in a Substantially- vertical: 
direction when the magnets 8 and 9 are energized. 

Fig. 3 shows a nodification of Fig. 2 employ 
ing a pivoted armature and in which the forces: 
applied to the tape are substantially balanced 
Out and cause no load. On the electronagnetic 
driving system. The recorder arm 3 is mounted 
at one end of a rocker ar;m 45 which is sup 
ported for rotation on and around a fixed full 
crum pin 3: Rocker S. has a downwardly, ex 
tending portion 7 to which is rigidly fastened. 
the magnetic al'mature 8: Arnnature 8 is-sur 
rounded by a D. C. polarizing electromagnet; 9: 
whereby the armature is steadily polarized. Ad 
jacent the lower end of the arnature: and on 
opposite sides thereof are the pole pieces", 20. 
2, with their individual magnetizing: windings. 
22, 23, which are adapted to be energized re 
Spectively undel' control off spacing and mark 
ing. Signals, for example: as described in detail. 
in application Serial No. 397.53, filed June 11 
1941, issued as Patent No. 2,328,056; Thus when: 
winding: 23 is energized by a marking signal, 
it rotates the amature 3 in a clockwise: direct 
tion around fulcrun S: thus causing arm 3 to 
engage the tape 5 with the inked helix. 2. When 
a Spacing Signal occurs, winding 22 takes control 
whereby the tape 5 is disengaged from helik 2: . 
Suitable adjustable i stops - 24 ** and . 25 : are i pro 
Vided in cooperation. With the armaitre. ex 
tension 8d to limit the movement of the arma 
ture in known manner, he rocker 5 carries; 
an integral tape guide 26, having a curved guide 
ing wall 2 vertically spaced from the arm 5. 
Similarly the right-hand end 28.of rocker 5 is 
curved downwardly to be engaged by the tape 
as indicated by the full line position of Fig. 3. 
The members. 3, 26 and 23 correspond to the 
members 3, 9 and 8 of Fig. 2 in sofar as they: 
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control the direction of feeding movement of 
the tape and in so far as they cooperate with 
the tape to compensate for the load which the 
tape tension would normally tend to exert On 
the armature 8a. By proper proportioning of 
the various dimensions of rocker 5 with respect 
to pivot 6 and guide 26 and inclination of 
member 23, it is possible to prevent the tape 
tension from being reflected as a non-useful load 
or bias on the armature 8. In other words, the 
tape tension acting on the right-hand end of 
lever 5 tends to rotate the lever around pivot 
6 in a clockwise direction, thus tending to bias 

the armature 8 SO as to maintain biaS preSSure 
between 8a, and 25. Oin the other hand, the 
tension of the tape acting On the bar 3 tends to 
rotate the lever í 5 in a counter-clockwise direc 
tion thus tending to maintain the member 8a. 
in bias pressure against member 24. These two 
forces can be balanced against each other. 
Assuming that the tape is entering along the 

full line position of Fig. 3, then the relation of 
the various parts is schematically illustrated in 
Fig. 4 where the corresponding partS are simi 
larly designated. Since the guide 26 is a rigid 
unit with lever 5, it exerts no rotational moment 
on the lever 5. However, it does serve to control 
the angle at which the tape approaches the bar 3. 
Before analyzing the forces, it should be observed 
that the tension on the tape as the tape leaves 
arm 3 is greater than the tension on the tape as 
it enters guide 26. The total tension on the 
emerging tape is Schematically illustrated in Fig. 
4, by the vector J, while the "hold-back' tension 
is represented by vector K. J is greater than K : 
because of the added load resulting from the fric 
tion of the tape as it moves over members 28, 26 
and 3. The “hold-back' tension K can be resolved 
into two components K” and K’’. It will be ob 
served therefore, that the component K’’ being di 
rectly in line with the fulcrum 16, produces no 
rotational moment therearound. However, by 
properly proportioning the component K', the re 
sultant moment about fulcrum 6 due to the ten 
sion of the tape will be neutralized. This Will be 
clear from the equivalent moment diagram of Fig. 
4A, wherein the moment JX equals the moment 
KY where X and Y are respectively the distances 
from the fulcrum 6 to the point where the vari 
ous forces are applied. Therefore, considering 
the effect on the armature 8, the tension of the 
tape exerts little if any undesired bias on the po 
sition of the armature 8 and exerts very little 
if any load on the pivotal contact between the 
lever 5 and its pivot point 6. 

It is not necessary that the tape be fed into the 
guide below the horizontal, for example the tape 
may be fed into the guide along the path shown 
in Fig. 3A. The equivalent diagramsfor this con 
dition are illustrated in Figs. 5 and 5A. The total 
“hold-back' tension K can be resolved into its 
two components K' and K’’, while the tension on 
the tape leaving the point 3 is represented by J. 
An examination of the equivalent moment dia 
gram of Fig. 5A will show that when the moment 
J.Y= (K'Z-KX) the rotational forces resulting 
from the tape tension tending to rotate the arma 
ture around the pivot 6 are balanced so that the 
position of the arrnature is entirely under control 
of the magnets 22 and 23. 

Referring to Fig. 6, there is shown a modifica 
tion wherein a system of electromagnets 30, 3, 
32, similar to magnets 9, 22 and 23 (Fig. 3) are 
provided, the magnet 30 being the steady polar 
izing magnet and the magnets 3 and 32 being 
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the signal-controlled magnets. A magnetic ar 
mature 33 is pivoted and supported adjacent its 
lower end on a pivot pin 34 and has an extension 
35 cooperating with the adjustable stops 36, 37. 
Armature 33 carries at its upper end a rigid bi 
furcated extension 38. Pivotally supported on a 
fixed fulcrum pin 39 is a W-shaped rocker airn 
49. Attached to the hub of the rocker arm 
is a substantially flexible flat metal member 42 
whose lower end extends between the rounded 
right angled members 44, 45 of extension 38. The 
members 44 and 45 are spaced apart to provide 
sufficient clearance to receive member 42 without 
binding. 

Rocker 40 has an integral shoulder 46 adapted 
to engage the end of an adjusting screw 47 thread 
ed through a boss 48 carried by member 42. The 
relative position of the recorder bar 3 with re 
spect to points 44, 45, is controlled by adjustment 
of screw 4. A rounded tape guide bar 49 is car 
ried by a lug 50 integrally attached to rocker 40. 
If desired, the members 49, 4, 42, 49 and 5), may 
be cast in a single piece. ASSuming that the tape 
5 is fed to the device as indicated by the arroWS, 
then Fig. 6A represents the equivalent vector dia 
gram in which J represents the tension on the 
tape as it leaves the arm 3 and K is the "hold 
back” tension on the tape. The force J is di 
rectly in line with the arm X, and therefore 
exerts no rotating moment about the fulcrum 39. 
The force K has a slight rotational moment K.Y 
which tends to compensate for the mechanical 
unbalance of the arm 40 about the pivot 39. 
While in the embodiment of Fig. 6 the rocker 

arm itself is mechanically unbalanced and is com 
pensated for by the tape tension acting through. 
the lever arm Y (Fig. 6A), it will be understood 
that the mechanical unbalance can be compen 
sated for by an additional arm similar to the arm 
28 of Fig. 3. However, in the diagrammatic view 
of Fig. 6A where the mechanical unbalance is 
compensated for directly by the tape tension, the 
mechanical inertia of the moving system con 
trolled by the magnets 3 and 32 is considerably 
reduced. 
While in the foregoing embodiments it has been 

mentioned that the reactive effect of the tape 
tension on the armature mechanism is entirely 
compensated for, it will be understood that the 
parts may be proportioned so as to achieve either 
full compensation, partial compensation or over 
compensation as may be desired. Thus the parts 
may be proportioned so that the tension of the 
tape which tends to bias the printing mechanism 
in one direction by reason of the engagement of 
the tape with the printing bar, can be neutralized 
either partially or completely by an opposite bias 
resulting from the tensioned tape engagement 
with the tape guide. Furthermore, while the in 
vention finds its primary utility in a tape recorder 
of the inked-helix type, it will be understood that 
the invention is useful in any recorder where a 
record receiving tape is held under tension and 
is adapted to be moved in a direction transverse 
to the tension forces. Thus, instead of employ 
ing an inked helix, the helix may be dry and a 
carbon tape or ribbon can be interposed between 
the record receiving tape 5 and the helix. 
What I claim is: 
1. A guiding and Operating mechanism for a 

tensioned record receiving Web; comprising a Sig 
nal-controlled electromagnet armature, a Web 
guide and operating device mounted for opera 
tion by Said armature for movement in unison 
therewith, said device including a riigid unit hav 



4. 
ing three Spaced. members for engaging, the Web. 
at three regions tWO' of Said members engaging. 
one face of the Web and the third of Said mem 
bers engaging the opposite face of said: Web to. 
cause it to follow a crooked path adjacent the 
recording area, and the component of the tape. 
tension force which tends to act as a load on 
said armature being substantially neutralized. 

2. A guiding and operating mechanisms for a . 
tensioned record receiving Web comprising-a sig 
nal-controlled electromagnet armature, a lever 
mounted for operation by Said armature, a main: 
recording bar carried by said lever, a web guide 
also Calried by Said lever, Said Web having its 
opposite faces engaging. respectively. said, guide 
and bar. So that it is flexed in opposite direc 
tions, the Wei) being tensioned and fed at an 
angle to Said guide. So that it presses against 
Said guide to exert One rotational moment. On 
Said lever and presses against said bar to exert 
a substantially opposite and equal rotational mo 
ment On Said lever. 

3. A guiding and operating mechanism for a 
tensioned record receiving web; comprising a sig 
nal-Controlled eiectromagnet arrnature, a lever 
Operatively engaging Said armature for move 
ment thereby, a recorder bar carried at one end 
of Said lever, a web guide also carried by said 
lever between Said bar and the lever fulcrum, said 
guide having a guiding Surface in spaced rela 
tion to the lever, Said Web engaging said bar and 
Said - guide at different angles winereby the rota. 
tional moments on said lever resulting from the 
tape tension are Substantially balanced. 

4. A guiding and operating mechanism for a 
tensioned record receiving web; comprising a Sig 
nal-controlled electromagnet armature, a lever 
Operatively connected to said armature, a Web 
guide carried by Said lever having a guiding sur 
face in Spaced relation to the lever surface, said 
Web extending along said lever and engaging it 
adjacent one end to exert one direction of rota 
tional moment thereon, said web also engaging 
Said guide to exert a rotational moment on said 
lever Which is opposed to the first mentioned 
mOment. 

5. In a telegraph tape recorder of the type 
having a printing platen and a movable printing 
bar between which a tensioned record receiving 
tape is fed; a magnetic arnature, an electromag 
net Systern for noving said armature in response 
to telegraph Signals, a pair of tape guides dis 
posed in parallel Spaced relation to said bar and 
movable as a unit therewith, said tape having 
its leading portion flexed under one of said guides 
and its trailing portion fiexed over the other of 
Said guides, the portion of the tape adjacent the 
recording point being flexed over said printing 
bar: 

6. A telegraph tape recorder according to claim 
5 in which Said platen has an inked helical ridge, 
and Said printing bar extends so as to intersect 
Said ridge, the tape being located between said 
ridge and bar Withits leading and trailing por 
tions adjacent the recording point being inclined 
away from the Surface of the platen so as to 
Confine the contact of the tape with said ridge 
to Substantially the point of intersection between 
Said bar and ridge. 

7. In a telegraph tape recorder of the type 
having a platen and a movable printing bar be 
tWeen. Which a tensioned record receiving tape 
is... fed; a magnetic armature, an electromagnet 
System for moving said armature-in response to 
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2,897,535; 
telegraph signals, a lever connected to said arma 
ture to be oscillated thereby, the printing bar. 
being located, at One end of the lever, a tape 
support at the opposite end of Said lever, and a 
tape guide located adjacent the printing bar for 
flexing the tape downwardly as it paSSes between 
said bars and said Support. 

8. In a telegraph tape recorder of the type 
having a platen and a movable printing bar be 
tween Which the tensioned record receiving tape 
is fed: a rocker arm carrying said printing bar. 
at one end, a signal-controlled electromagnet. 
armature for oscillating, said rocker arm, said 
arm being; shaped. So that the tape. When ten 
Sioned engages the arm only at the end regions 
while being spaced from the intervening length 
of the arm, and a tape guide carried by the 
rocker arm intermediate its ends for flexing the 
tape toward the arm. 

9. A telegraph recorder according to claim 8. 
in Which Said Siginal-controlled electromagnetar 
mature - has a bifurcated: extension, a flexible 
link having one end fastened to said rocker arm 
and the other end located between the arms of 
Said bifurcated extension, and an adjustable 
abutment for adjusting the relative position of 
said printing bar with respect to said flexible link. 

10. In a recorder of the type, employing a rec 
Ord-receiving Web which is under tension; a mark 
ing member, another member in eingagement with 
Said Web and arranged to move said web in a 
(iii'ection transverse to its length and towards 
Said marking member to press the web against 
Said marking member while said web is under 
tension, Web guide means, said web being held by 
Said tension and against Said other rhember and 
said guide means so that the tension has a com 
poilent tending to Oppose said transverse web 
IinoVenent and another component tending to as 

atting mechanism for oscillating said other mem. 
ber, to selectively engage and disengage said web 
With respect to Said marking member. 

11. In a recorder of the type employing a rec 
Ord-receiving tape which is under tension and is 
arranged to be fed in the direction of its length; 
a platen and a printing bar between which said 
tape is positioned, mechanism for oscillating said 
bar toward and away from said platen to thereby 
Oscillate said tape in a direction transverse to its 
feeding 21 ovement to press it against said platen 
While under tension, means to guide said tape to 
the recording point on said platen so that it foll 
lows a Substantially V-shaped path with the print 
ing bar located at the apex of the V, said guide 
neans engaging the opposite face of said tape 
frorn that engaged by the printing bar so that the 
component of the tape tension which tends to 
Oppose movement of said printing bar toward the 
platen is neutralized. 

12. In a recorder of the type employing a helix 
platen and a cooperating printing bar with a 
tensioned web located between said bar and helix 
Said-bar being mounted for oscillating movement 
toward and away from said platen; electromag 
retic means to control the novement of said bar 
to Oscillate said tape in a direction transverse to 
its length and towards said helix, a guide for said 
tape movable as a unit with said bar, said guide 
engaging the Opposite face of the tape from that 
engaged by. Said bar and causing the tape to foll 
low a V-shaped path adjacent time recording area 
So that the tape tension is not reflected back as 
a load on Said electromagnetic means. 

13. In a recording mechanism of the type de 
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scribed, a control bar for pressing a tensioned 
Web in a direction transverse to its length and 
towards a curved printing surface while restrict 
ing the contact area between said web and print 
ing Surface, Operating mechanism to OScillate said 
bar toward and away from said Surface and there 
by to oscillate said web while maintaining said 
Web taut against the bar, and means including 
a Web guide movable as a unit with said bar and 
engaging said tape on the face opposite to the 10 
face engaged by said printing bar for reducing 
the loading effect of the web tension on said op 
erating mechanism. 

14. In a recording mechanism of the type hav 

ing a tensioned record-receiving web; a printing 
platen, a printing control mechanism having an 
OSCilatable member Connected thereto which en 
gages one face of the web whereby the web tension 
tends to bias Said member in One direction, and 
another member also connected to said mech 
anism and engaging the Opposite face of the Web 
whereby the web tension tends to bias said first 
mentioned member in a direction opposite to said 
one direction, and means to oscillate said first 
mentioned member to selectively move Said web 
into and out of printing engagement with said 
platen. 

AUSTIN G. COOLEY. 


