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1 
Our invention relates to the art of facsimile 

telegraphy and its purpose is to provide novel 
systems and apparatus for simplifying and facili­
tating the delivery of transmitted messages, 
whereby this service is not only speeded up but 
made more economical. 

It is generally known that telegrams received 
at the central office of a city are teletyped to the 
various branch offices from which delivery of the 
messages is made by messenger boys. Each tele- 11, 
gram: is sent from the central office to that branch 
office which is nearest to the address of delivery. 
The area covered by a branch office is usually ex­
tensive, especially in communities of private 
homes, so that a messenger boy often has to 1;; 
travel miles to deliver a telegram. Even with 
the familiar bicycle this trip may take a long 
time. 

It frequently happens that, while a boy is out 
on a delivery errand, the branch office receives 20 
a telegram to be delivered in the very neighbor­
hood where the boy has already gone. So, when 
the boy goes back to the office, he has to go over 
the same route again to deliver that other tele­
gram. The same remarks apply to a branch 25 
office employing several boys, each of whom is 
assigned to a certain section of the territory 
served by that office. 

Thus we see the delays and waste of time in 
the delivery of telegrams under that ancient 
system. Such delays not only increase the cost 30 
of the delivery service to the telegraph company 
but also lower the efficiency of telegraphic com­
munications, where speed is the essential thing. 

To overcome the foregoing objections and 
problems in telegraph service we have devised 35 
novel means for making the delivery of tele­
grams faster and more economical. We accom­
plish this object by a facsimile telegraph system 
adapted for operation over a radio circuit and 
employing one or more mobile receiving units to 40 
which the messages are facsimiled from the 
central office for direct delivery to the addressees. 

In brief outline, this is the way our system 
works in a large city. We equip the required 
number of automobiles (depending on the size 4

1.'I 
of the area to be served) each with a radio re­
ceiver and a facsimile recorder operatively con­
nected to the radio receiver through a selector 
and the necessary circuits. The selector on each 60 car makes a recording mechanism operative only 
when a particular starting frequency is picked 
up by the radio receiver of that car. Each auto­
mobile thus equipped covers a specified section 
of the city. The central telegraph office has one 55 

2 
or more facsimile transmitters connected to a 
radio transmitter and there is a selector switch 
for sending the desired starting frequency over 
the radio transmission circuit. The operator at 
the central telegraph office knows the starting 
frequency of each car and also knows which car 
is assigned to each section of the city. 

Suppose a telegram received at the main office 
is directed to an address in the section covered 
by car No. 3. The central operator first adjusts 
the selector switch to send out the proper fre­
quency for the desired car, which is thereby 
placed in operative condition for facsimile re­
ception. Then by pushing a button the operator 
at the main office starts the facsimile transmis­
sion of the message, which is automatically re­
corded by the selected mobile mechanism. The 
operator of the car drives to the given address 
and delivers the telegram. The recording time 
for a telegram is about a minute and the ma­
chine automatically shuts down at the close of 
the recording cycle, ready for the next message. 

As fast as the telegrams are received at the 
main office they are facsimiled to the mobile 
recording units, which may be on the move all 
the time within their respective districts, receiv­
ing and delivering messages. The recording 
mechanism operates automatically, so that mes­
sages can be sent to a car at at any time, no 
matter whether the car is moving or standing 
still, or whether the messenger is in the car or 
has left it to deliver a telegram. There is thus 
no delay and loss of time in the delivery of tele­
grams. 

In a preferred embodiment of our mobile 
facsimile system we provide each car with radio 
telephone equipment, so that the central operator 
and the car messenger can carry on a two-way 
conversation if necessary. This enables the cen­
tral operator to telephone suitable information 
to any car, such as the address of an incoming 
telegram, so that the car can be on its way to 
the delivery address while the telegram is being 
recorded. Further, when a car messenger accepts 
an outgoing message from a customer, he tele­
phones it at once from the car to the main office 
for transmission to its destination. In this way 
the time of transmission and delivery of the 
message is reduced still more, thereby further in­
creasing the efficiency and economy of tele­
graph communication. 

As indicating the flexibility of our telegraph 
transmission system, several cars may be as­
signed to a particular district in which a heavy 
message traffic is expected for a certain time, 
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Fig. 30 is a sectional view lengthwise through 

the recording mechanism; 
Fig. 31 shows a cross section on line 3 1-31 

of Fig. 30; 

as during a holiday period. These cars, which 
are in effect roving telegraph offices, may be 
parked in various spots over the district, and s,s 
fast as telegrams are received by the cars they 
are delivered to the addressees. 

A practical embodiment of our invention as 
actually built and operated is shown in the ac­
companying drawings, in which: 

5 Pig. 32 is a view similar to Fig. 31 showing the 
.b.lank folding wrapper in closed position for 
recording; 

Fig. 1 represents a diagrammatic outline of 
our radio facsimile system as a whole; 

Fig. 2 is a front elevation of the fascimile 
transmitter used in our system; 

Fig. 33 shows a detail of the connections that 
operate the wrapper; 

Fig. 34 shows the rear side of the stylus carry­
ing disk; 

Fig. 34A is an enlarged end view of the stylus 
mounting; Fig. 3 shows a bail employed in the operation 

of the transmitter scanning mechanism; 
Fig. 4 is a side view of the transmitter 1ook­

mg along section line 4-4 of Fig. 2; 
Fig. 5 is a rear view of the trn,nsmitter; 

Fig. 35 is an enlarged sectional view on the 
15 angular line 35-35 of Fig. 24, showing the driv­

ing connections that operate th'3 stylus shaft and 
the paper feed roller of the recorder; 

Fig. 5A shows the bail of Fig. 3 with a dif­
ferent mounting; 

Fig. 6 is a top view of the transmitter; 

Figs. 36 and 37 illustrate different positions 
of the cam assembly that controls certain auto-

20 matic operations of the recorder; 
Figs. 7 and 8 are sectional plan views tal{en re­

spectively on lines 1-l and ll--8 of Fig. 2; 
Fig. 9 is a perspective view of the scannin:; car­

riage frame in the transmitter; 
Fig. 10 is a perspective view of the light shield 25 

mounted on the transmitter scs,,nnin::; carriage; 
Fig. 11 shows the front interior of a standard 

automobile equipped with a facsimile recorder 
and other apparatus of our system; 

Fig, 12 is a front view of the support which is 30 
fastened to the footboard of the car and on which 
the recorder is mounted; 

Fig. 13 is a section on line 13-13 of Fig. 12; 
Fig. 14 shows a side view of the recorder sup­

port in normal horizontal position; 
Fig. 15 shows the support in collapsed condi­

tion; 
Fig. 16 is an enlarged front view along the 

line 16-16 of Fig. 14; 
Fig. 17 is a cross section on line ll-ll of Fig. c, 

16; 
Figs. 17 A and 17B show details of the fasten­

in<s device used in the other figures on that 
sheet; 

Fig. 18 represents a front view of the recorder 45 with a section through the base; 
Fig. 18A is a section on the ]ine 18A-18A of 

Fig. 18; 
Fig. 19 is an enlarged view on line 19-19 of 

Fig. 18 showing the magnetic phasing device for 50 the stylus shaft; 
Fig. 20 shows a rear view of the recorder; 
Fig. 21 is a flat view of the flexible wrapper 

used in the recorder for holding a blank in re-

I<'ig. 38 shows details of the paper feed mecha-
nism; 

Fig. 39 shows certain connections operated by 
the cam assembly of Fig. 36; 

Fig. 40 is a diagram of the transmitter cir­
cuits; and 

Figs. 41 and 42 together represent the circuits 
of the recorder. 

General operation (Fig. n 
Before proceeding with a detailed description 

of the apparatus and circuits involved ln this 
system, let us look at Fig. 1 to get a general idea 
of how the system works. 

Suppose we take a city which has been divided 
i.nto three districts for the expeditious delivery 
of tele;sTams under our system. Each district 
is covered by an automobile equipped to receive 
facsimile telegrams sent out by radio from the 
central office. 

The equipment at the central office or sending 
station includes a facsimile transmitter 12, a 
radio transmitter 13, a radio receiver 14, a se­
lector switch 15, and a two-way telephone set 
16. The radio units may be located at a distance 
from the main office, even miles away, but we 
regard them as parts of the sending station aP­
paratus. 

The equipment provided on each car for com­
munication with the sending station comprises a 
facsimile recorder I l, a radio receiver I 8, .a radio 
transmitter 19, a combined amplifier and selector 
unit 20, and a two-way telephone set consist­
ing of a microphone 21 and a loud speaker 22. 

cording position; • 
Fig. 22 is a top view of the recorder; 55 The mounting of these parts on the car will be 

described later, 
Fig. 23 is an enlarged view of the stylus shaft 

mounting sectioned on line 23-23 of Fig. 22; 
Fig. 24 shows the recorder as viewed from the 

left end; 
Fig. 25 is a right-hand view of the recorder; 

The selector unit of each car is a band-pass 
filter that responds only to a certain frequency 
which is different for each car and is determined 

60 
by the position of the selector switch 15 at the 
sending station. Thus, if the operator at the 
main office wants to send a telegram to car No. 2, 
he adjusts the selector switch 15 to position No. 

Fig. 26 is an enlarged front view of the wrapper 
and certain parts of the operating mechanism 
connected thereto, the upper portion of this 
figure being a section on line 26-26 of Fig. 27; 

65 Fig. 27 shows the movable forward end of 
the flexible wrapper on an enlarged scale; 

2. The other positions of the selector switch are 
for cars 1 and 3, respectively. It will be under­
stood, then, that only the particular car selected 

Fig. 27 A shows a bottom view of the wrapper 
operatin';" lever; 

by the switch 15 will have its recorder 17 made 
operative to receive a transmitted message. 

Fig. 27B is a detaile:i sectioned on line 27B- 70 2TB of Fig. 26; 

Suppose the attendant at the main office has a 
telegram to be delivered in the area served by 
car No. 2. He first moves the switch 15 to posi­
tion No. 2 whereby the radio transmitter 13 sends 
out a steady tone of the particular frequency 
assigned to that car. Although this frequency is 

Fig. 28 represents a transverse section on line 
28-28 of Fig. 18 lookin1 from right to left; 

Fig. 29 is a view along section line 29-29 of 
Fig. 28 looking from left to right; 75 received by all three cars, only the selector unit 
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of car No. 2 will respond and put this car into 
operative communication with the sending sta­
tion. 

Having selected the desired car, the attendant 
at the main office inserts the message in the fac- 5 simile transmitter and presses a start button, 
whereupon facsimile signals of the scanned mes­
sage are automatically sent over the radio cir­
cuit. These signals are received by the recorder 
17 of car No. 2 and automatically recorded in 10 facsimile. The operator of the car at once drives 
to the address on the received telegram and 
delivers it. 

The attendant at the main office may first talk 
to the car operators or messengers over the radio 15 telephone I G before setting the selector switch 15. 
This telephoned announcement will come 
through the loud speaker 22 of each car and may 
contain instructions to one or all of the car 
messengers. For example, the main office at- 20 
tendant may inform the operator of car No. 1 
that a message bearing a certain address is about 
to be facsimiled to him. The operator of that car 
immediately starts for the given address and he 
may even get there before the telegram is com- 25 
pletely recorded. 

To give another instance of the practical ad­
vantages inherent in our system, suppose the 
main office receives a flood of telegrams for de­
livery in the district covered by car No. 1 which 30 
alone is incapable of coping with the situation. 
The attendant at the main office may then tele­
phone to one or more of the other cars to proceed 

6 
irregular hole 23' (see Fig. 8) cut out to provide 
ample space for the passage of various parts into 
the chamber 26. 

A u-shaped bracket 27 (Fig. 2) having upper 
and lower.arms 28 and 2!l is fastened to the up­
right 25 by screws or bolts 30, with the lower 
horizontal arm 29 preferably resting on the base 
23. The arms 28 and 29 are in vertical align­
ment and constitute bearings for supporting a 
rotary shaft 31 which carries a transparent 
cylinder 32, usually made of glass or Lucite. The 
shaft 31 has a tapered upper end 33 (Fig. 4) on 
which are tightly fitted a disk 34 and a screw 
threaded ring 35. A screw 36 locks the assembled 
parts 34 and 35 to shaft 31 as a mounting for 
cylinder 32 which is simply screwed to the ring 
35, as shown at 37. The bottom edge of the 
cylinder rests on the disk 34. 

The upright cylinder :12 is open on top for the 
insertion of telegram sheets 38 which are to be 
optically scanned for facsimile transmission. 
These sheets are of standard size and each bears 
a black mark 38' called a phasing mark which 
is scanned in advance of the message to condi­
tion the connected receiver. The use of these 
phasing marks is a matter of common knowledge 
among facsimile engineers and requires no fur­
ther explanation here. The inserted sheet 38 
rests on the ring 35, as can be seen in Fig. 4. 
A small synchronous motor 39 (Fig. 2) rotates 
the cylinder 32 at constant scanning speed 
through a reduction drive comprising a worm 
pinion 40 on the motor shaft and a worm gear 
4 I on shaft 31. The motor is mounted on a 

to district No. 1 and help out in the prompt 
delivery of messages. :15 plate 42 (see Fig. 8) which is fastened by screws 

43 to the top of base 23. 
Each car operator or messenger can get in 

touch with the main office by telephone whenever 
necessary. Such occasions may arise, for ex­
ample, when the recorder is temporarily discon­
nected, as for replacing a worn stylus or putting 40 
in a new roll of paper. The central office at­
tendant will then refrain from sending a message 
to that car until he gets the go-ahead word. 

During operation of the facsimile transmitter, 

A bracket consisting of e, tall angule,r upright 
44, a top plate 45 and a bottom plate 46 (Figs. 
2 and 5) is secured to the side po.st 25 by screws 
or bolts 41. Fig. 7 shows how the angle bar 44 
fits around the rear corner of the post 25. For 

the telephone apparatus in our system is auto- 45 
matically disabled so as to make it impossible to 
interfere with the transmission and recording of 
facsimile signals. How that safeguard is brought 
about will be explained in due course. 

the construction of the bracket plates 45 and 
46, see Figs. 6 and 8, respectively. In some cases 
the bracket 44-45-1!6 can be cast integral with 
the base 23. This braclzet, as we shall now de­
scribe, constitutes the main support for the op-
tical scanning mechanism of the machine. 

The bracket plates 45 and 4$ support a pair 
of fixed vertical rods 48 and 49 and also support 
a rotary screw shaft 50. The relative disposi­
tion of these three vertical. members is clear from· 

The mobile units of our system operate as local 50 
telegraph offices not only for receiving telegrams 
from the main office but also for accepting tele­
graph messages from customers. Such messages 
will be instantly telephoned in to the main office 

the plan views of Figs. 7 and 8 where it is seen 
that the rod ~8 and the shaft 50 are arranged 
side by side while the rod 49 is to the rear. The 
screw shaft 50, usually called the feed screw, 
extends through the bottom plate 45 into the 

by the car messenger. It will be seen then that 55 
speed and economy of telegram deliveries is the 
big achievement of our novel facsimile system. 

The facsimile transmitter at the main office 
(Figs. 2 to 10) 

In the broader aspect of our invention any 
practical design of facsimile transmitter may be 
used at the main office. The machine shown in 
Figs. 2 to 10 is especially suitable for our system 
and involves various featur,es of novelty, -as we 
shall point out. However, we would have it 
understood that our system as a whole is not 
restricted to this particular construction of fac­
simile transmitter. 

The main supporting frame of this machine is 
a casting which comprises a base 23, a front post 
24 and a side post 25. The base is hollow and 
provides a shallow chamber 26 to accommodate 
certain driving connections and other parts, as 
will appear later. The top of base 23 has a large 

base chamber 28, as shown in Figs. 2 and 4. 
The cylinder shaft 3 I likewise projects at its 

lower end into the base chamber 2!.i (Fig. 2) and 
60 carries a pinion 51 which meshes permanently 

with a large gear 52 on the feed screw 5!l. In 
this way the synchronous motor 39 which drives 
the cylinder shaft 31 simultaneously operates the 
feed screw 50 at properly reduced speed. Dis-

65 posing of the gears 51 and ti2 in chamber 26 
permits a more compact arrangement of the 
parts mounted on base 23. 

The function of the feed screw 50 is to move 
the optical scanning mechanism slowly down 

70 along the cylinder 32 during facsimile transmis­
sion. The various parts that make up the scan­
ning mechanism are mounted on a carriage which 
is designated as a unit by the letters SK. The 
scanning carriage has a frame 53 which, as best 

75 shown in Fig. 9, is a U-shaped piece of sheet 
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metal with a front plate 54, a short side 55 and 
a long side 56, both sides extending rearward. 
A tube or sleeve 57 is secured in the front plate 

represent standard practice. While the cylinder 
shaft 31 and the feed screw 50 are permanently 
geared to the synchronous motor 39, the scan-

54 by screws 58 or otherwise, and this sleeve 
surrounds the fixed rod 48 in a smoothly sliding fi 
flt. A strap 59 (Fig. 7) secured to the side 56 

ning carriage SK is normally disconnected from 
the feed screw and it is necessary to have a con­
trollable driving connection for the carriage. 

of the carriage frame 53 holds the latter in slid­
able contact with the rear guide rod 49, which 
thus keeps the frame from twisting or wobbling 
as it slides up and down. 

This we now proceed to describe. 
Referring to Figs. 4, 5, 8 and 9, there. is an 

L-shaped bracket 18 secured to the lower edge 
10 of the carriage frame section 54 by screws 19. 

As shown in Figs. 4. and 7, on the slidable car­
riage frame 53 are mounted the usual parts re­
quired for optical scanning, namely, an exciter 
lamp 60, a condenser lens tube 61, a pickup lens 
tube 62, a photocell unit 63, a light chopper dis!{ 15 
64, and a small motor 65 for operating the 
chopper disk. The exciter lamp 60, the con­
denser tube 61 and the pickup tube 62 are all 
mounted on the side 55 of the frame 53 by means 
of suitable brackets 66, 87 and 68, respectively. 20 

The photocell tube 63 is mounted on the rear 
end of the long side 56 of frame 53 (Figs. 4 and 
7) and extends at right angles to the pickup tube 
62, with the light chopper disk 64 interposed in 
the light path that goes to the photocell. The 2:'5 
chopper motor 65 is secured to the front plate 
54 by screws 69 (Fig. 2) which pass through holes 
10 (Fig. 9) in the plate. The disk G4 requires 

The horizontal arm of bracket 18 extends rear­
ward and carries a fixed pivot pin or bolt 80 
which projects downward. This pin has mount-
ed thereon a pair of spaced ball bearings 81 and 
82 between which is supported a. plate 83 ar­
ranged to swing about the pin 80, as best shown 
in Fig. 8. The plate 83 is cut away to provide 
a recess for receiving a half nut 84 which is se­
cured to the plate by screws 85 (Fig. 4). A con­
tractile spring 86 is attached at one end to a pin 
31 on plate 83 and at the other end to a suitable 
projection 88 on the supporting bracket 18 (Fig. 
5) . The function of spring 86 is to hold the 
half nut 84 away from the. feed screw 50, as will 
be clear from Fig. 8. 

Let us now see how the half nu~- 84 is actuated 
into mesh with the feed screw 50 and held in 
engagement therewith for the downward move .. 
ment of the scanning carriage SK. For this. de,. no separate mounting for it is fixed on the shaft 

of motor 65. 
It will not be necessary to describe extensively 

the operation of the optical scanning mech­
anism for that is well known to facsimile en• 
gineers. So we need only say that light from 

30 scription we shall refer to Figs. 2, 3, 4, 5 and 5'--A, 
A. vertical bail 89 is Pivotally supported between 
the bracket arms 28 and 29. in any practical 
way. In Fig. 2 those arms carry pivot screws 

the lamp 60 is gathered by the condenser tube :1,i 

61 and projected as a scanning spot on the sheet 
38 in cylinder 32, and from there the light is 
reflected into the pickup tube 62 which sends it 
to the photocell 63. The path of the scanning 
beam is indicated by the dotted line ·1 I in ]1ig. F) 

4. The light received by the photocell will vary 
in accordance with the tone values of the 
scanned sheet and these light variations are 
transformed by the photocell into corresponding 
electrical impulses. The toothed disk 64 rotates ,J,> 
at a certain speed to interrupt the light before 
it reaches the photocell and thereby create a car­
rier current of predetermined frequency. 

It is desirable to shield the scanning beam in 
its passage from the sheet in cylinder 32 to the 50 
photocell 63. We do that by a novel form of 
shield secured to the frame plate 54, as shown 
in Figs. 4 and 10. This shield, indicated as a 
whole by 72, is a piece of black sheet metal com­
prising a vertical front section 13, a horizontal 55 
top section 14 extending rearward, and a hood 
75 projecting forward from the front section 73 
toward the scanning cylinder 32. The hood 'i5 
is riveted to a pair of wings cut out of the plate 
13 and bent forward to provide a light opening 60 
1l in the plate. The bottom of hood 75 is open 
for the passage of the scanning beam to the 
cylinder. The top 74 of the shield lies over the 
pickup tube 62 and extends beyond it to the 
photocell unit 63. The scanning beam is thus 65 
effectively shielded against stray light rays which 
would tend to mar the facsimile signals. 

During the scanning operation the cylinder 32 
is driven at predetermined high speed by the 
motor 39 (usually at 300 R. P. M.) while the 70 
scanning carriage SK is fed down slowly by the 
rotating feed screw Sil to produce a definite num-

or pins 90 and 91 arranged to enter • holes in 
flanges 92 and 93 on bail 89. In some cases we 
may use ball bearings 94, as shown in Fig. 5,...A, 
for supporting the bail 89. The construction of 
this bail, which can be shaped from a piece of 
sheet metal, is clearly illustrated in Fig. 3. One 
side of the bail is bent to form an angular ex,­
tension 95 which rises above the upper pivot 
flange 92 and is spaced laterally from the pivot 
axis of the bail so as to swing through an arc 
when the bail is operated. 

As seen in Fig. 8, the extension 95 of bail. 89 
is in contact with the half nut mounting 83 
which is constantly pressed against the bail by 
the spring 86. The c.ontact edge of extension. 95 
is preferably rounded to reduce friction. When 
the bail is in normal or unoperated position, the 
edge 95 forms a stop to hold the half nut. 84 in 
idle position. 'I'he bail 89 is operated by a sole­
noid 96 mounted .on the base 23. The plunger 
91 of the solenoid is connected to a link 98 
thrnugh a contracting coil spring 99. The link 
911 is pivoted to an arm 10.0 secured to the bail 
89 near its lower epd. 

When the solenoid 96 is energized, the plunger 
9l is drawn in and the bail 89 is rocked leftward 
(as viewed in Fig. 8) to push the half nut 84 into 
mesh with the feed screw .50 and hold it there, 
whereby the scanning carriage SK is moved down 
at predetermined low speed to scan the sheet in 
cylinder :12. The extension 95 of the bail is long 
enough to remain in contact with the half-nut 
plate 83 during the entire travel of the carriage. 
When the solenoid is deenergized, the spring 86 
instantly restores the half nut 84 and the bail 
connections to their normal positions, as shown 
in Fig. 8. A stop 100' in the path of arm 100 
limits the return movement of the parts under 
the action of spring 86. 

ber of scanning lines per inch (usually 100) 
around the sheet in the cylinder. We mention 
these figures by way of example because they 

Our novel mechanism for operating the half 
nut 84 possesses certain practical advantages 

'Ii not found in prior devices of that kind. Here-
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tofore the electromagnet for operating the half 
nut has been mounted on the scanning carriage 
itself. Such an arrangement not only made the 
scanning carriage heavier, but required a much 
larger carriage. It is desirable in facsimile ma- 5 
chines to have a scanning carriage as small and 
light as possible. 

Referring particularly to the coil spring 99 in 
the connections between the solenoid 95 and 
the bail 89, we would point out that this spring 10 
constitutes a resilient link which absorbs any 
vibratory movements of the half nut 89 and the 
solenoid plunger 97. Vibrations of the half nut 
when in engagement with the feed screw 50 
would be caused by slight variations in the 15 threads of the screw, and vibrations of the plun-
ger occur when the solenoid is energized (as in 
this case) by alternating current. 

Now, it will be seen that if an entirely solid 
connection were used L etween the plunger 97 20 
and the half nut 81!, the plunger vibrations would 
affect the driving contact of the nut with the 
feed screw. Reversely, if the vibrations of the 
half nut were communicated to the solenoid 
plunger, the latter would be disturbed in its fully 25 operated position and the solenoid would start 
to hum or sing·, as the engineers call it. All 
these objections are entirely overcome by the re­
silient link 99 which we have shown as a con­
tractile coil spring but which may take other 30 practical forms. 

The release of the half nut 84 from the feed 
screw 50 occurs automatically when the carriage 
is at the end of its downward travel, as will be 
fully explained later on. The released carriage 35 is instantly pulled up to its initial or starting 
position by a spring drum !O I mounted on the 
top plate 45 by screws 102 (Figs. 5 and 6). We 
need not show or describe any details of this 
spring drum construction for it is a well-known 40 
retractile device. It is enough to say that in­
side the drum is a coil spring to which the scan­
ning carriage is connected and which is wound 
up as the carriage moves down. The outer end 
of the spring in the drum passes through a hole .rn 
in the top plate 45 and terminates in a loop I 03 
(Figs. 4 and 5) which fastens to a hook ! 04 on the 
carriage frame 53. The hook I04 is clearly 
shown in Fig, 9. To absorb the shock and noise 
of the returning carriage we put a bumper ring ;;;) 
I 05 of felt or rubber on the upper end of rod 48, 
so that the sleeve 57 strikes the bumper when the 
carriage is back to its starting point. 

Vvhen the scanning carriage SK reaches the end 
of its dowmvard travel, it opens a switch I ll6 ,5;; 
mounted on the upright 44, as shown in Fig. 5. 
The switch I flS has an operating arm I in arranged 
in the path of a depending strip l 08 on the scan­
ning carriage. The strip I 08 is adjustably 
mounted on the side piece 56 of the carriage frame 60 . 53·, as seen in Fig. 9. The normal distance be­
tween the lower end of strip • 108 and the switch 
arm I 07 is so calculated that the strip will strike 
the switch arm at the end of each scanning cycle. 
This automatic operation of switch I 03 releases ,:;,J the solenoid 97 (as will be explained in describi.ng 
the transmitter circuits of Fig. 40), and the 
scanning carriage SK is disconnected from the 
feed screw 50, whereupon the spring drum ID I 
lifts the carriage to starting position. i () 
• As we mentioned before, the cylinder 32 is ro­
tated rapidly for scanning. It is necessary that 
during this operation the inserted sheet 38 be 
held firmly.and evenly aga~nst the inner-cylinder 
walL 'This is accomplished in the. present ma- , ;; 
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chine by cylindrical sectors 11.19 loosely mounted 
in cylinder 32, as shown in Figs. 4 and 6. These 
sectors or tumblers, as the engineers call them, 
are heavy pieces, usually of brass, resting on the 
base ring 35 of the cylinder. A pin 110 project­
ing from the bottom of each tumbler, enters a 
hole 112 in ring 35 in a loose fit so that the tum-
1:Jlers are free to move radially against and away 
from the inner wall of the cylinder. To make 
room for the head of screw 36 the tumblers are 
cut away at f !3, as indicated in Fig. 4. 

The combined outer periphery of the assembled 
tumblers I 09 forms a cylindrical surface 114 
which is substantially complete and concentric 
with the adjacent wall of cylinder 32 as will be 
clear from Fig. 6. It is easy to insert a sheet into 
the annul8,r space 115 between the tumblers and 
the cylinder, especially if the top edge of the 
tumblers is rounded off as shown at 116 in Fig, 2. 
Upon rotation of cylinder 32 the tumblers move 
radially outward by centrifugal force and press 
against the sheet all around, holding it securely 
and evenly to the inner wall of the cylinder. 
When the cylinder stops, the loose tumblers per­
mit easy removal of the scanned sheet which pref­
erably projects a little above the cylinder to afford a finger grip. 

The tumblers I 09 are put into the cylinder 32 
separately and can be taken out one at a time. 
To facilitate the insertion and removal of the 
tumblers, we provide each with a screw hole 117 
on top to receive a screw or other suitable imple­
ment I I 8 adapted to form a finger piece (Fig. 2). 
By means of this temporary handle it is easy to 
lift out a tumbler as well as to adjust an inserted 
tumbler until the pin 110 drops into one of the 
holes 112. This added handle feature is the only 
new element we claim in connection with the 
centrifugal tumblers I 09, which are a part of the 
1nvention set forth in the pending application of 
Wise, Parrott and Ridings, Serial No. 650,074, 
filed February 25, 1946. 

A panel 119 is fixed on top of the posts 24 and 
25 by screws 120 and 121, as shown in Figs. 2 and 
6. This panel is preferably a piece of insulating 
material, lilrn Bakelite, and forms a decorative 
plate surrounding the scanning cylinder 32 which 
projects through a circular opening 122 in the 
panel. It is convenient to mount a push button or 
other form of switch 123· on the panel ! 19 for 
starting the transmitter. What happens when 
the push button 123 is operated will be fully ex­
plained in the description of the transmitter cir­cuits in Fig. 40. 

In the complete machine we use a cover for con­
cealing the inside mechanism leaving only the 
scanning cylinder 32 and the front panel 119 ex­
posed. This will be understood without addi­tional illustration. 

Mobile facsimile receiving station (Fig. 1_1) 
As we mentioned previously in the forepart of 

this specification, each motor car of our facsimile 
system constitutes a telegraph office on wheels 
comprising a radio receiver, a radio transmitter 
and a facsimile recorder. The two radio units 
are sts,ndard pieces of apparatus that require no 
description or illustration. Nor is it necessary to 
show the arrangement and mounting of the radio 
units in the car for they can be placed •in any 
convenient space, such as the rear compartment 
of the car. 

The facsimile recorder 11 is mounted on the 
footboard of a car under the instrument panel to 
the right .of the steering post, as illustrated in 
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Fig. 11. For the proper mounting, of the recorder 
we have devised a novel form of suppor,t whic11 
holds the machine in horizontal position, yet al­
lows it to be tilted forward for ready aceess. to 
the interior. It will be observed that the record,- ,i 

er is set sufficiently back on the footboard so 
as not. to interfere with the use of the seat next 
to. the driver nor with getting into and out of the 
car by the right-hand door. The construction 
of this. support will be described under the next ~o 
heading. 

The. telephone transmitter or microphone 21 
rests.on a cradle 124 at the top of the instrument 
board where the driver can easily reach it when.he 
wants to talk to the main office. However, as we Ui 

said before, th.a.microphone remains automatical,. 
lY, disconnected from the. radio transmitter. 19 of 
the car during the operation of the recorder 11. 
The telephone receiver 22 is in the form of a 
loud speaker which is mounted behind a grill 125 20 

in the center of the instrument board. When 
the.operator at.the main.office calls up this car, the 
driver need not actually be in his seat if the car 
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with a bar i.aa and 140,, respectively, these. bars 
being riveted or welded to, plate. 135. Al,, seen 
in Fig. 12, the front lugs I 3.l are much closer 
together than. the rear lugs 138. The reason 
fo1· this arrangement of the lugs will. pre.sently 
appear., 

A rectangular metal plate or platform 141, 
preferably strengthened by a. peripheral flange 
I U, has suitably secured. to its underside a bar 
I 43, which extends crosswise. and terminates in a 
pair of lugs 144 arranged in line with the: lugs 
llB an plate 135. The two. pair of aligned. lugs 
IU and 144 are perforated to receive a. pivot 
rod l4.5. That is to say, the lugs 138 support the 
rod l45 and the platform i4 I is hinged along 
its rear end to the rod 145 by means of the lugfi 
144. 

Referring to Fig. 12, a short bar 146: is attached 
to the underside of the platform 14 i. This bar 
terminates in a pair of depending lugs 141 per­
forated to receive a pivot rod 148 to which is 
hinged a depending frame 149. The sides of th1s 
frame are turned forward to. form flanges 1,51 
through which the pivot rod 148 passes. At a is parked, for the loud speaker will attract his 

attention if he.is anywhere.near the car. 
A radio control box 126 is secured to. the bot­

tom of the instrument board to regulate the vol­
ume and, the noise cut-out of the two radio units 
by means of. knobs 121 and 123. This device is 

25 certain distance from its hinged end the frame 
149 tarries a transverse rod 151. A second frame 
152 is connected to rod I 51 by means of lateral 
flanges I 5S through which the rod passes, with 

a well, known standard article available in the 30 

market .. and, requires no description or illustra­
tion. 

the frame 152 lying inside the upper frame 149, 
as shown in Fig. 16. The"lower end of frame 152 
is pivoted on a rod 154 carried by the lugs 1.3:l of 
the base plate 13.5. 

When the power for the facsimile apparatus. iS 

on, a. light shines through a large colored jewel 
129 mounted in. a box I le below the. instrument 35 

board. As long as this jewel is lighted (say, a 
bright orange}, the operator knows that. the 
power is on, and this light will therefore remind 
him to. turn the power off before he leaves the 

We have, then, two overlapping frames (4Q, and 
152 pivotally connected together by the cross rod 
IU,. with the upper frame lU hinged to the 
platform 141. and· the. lo:werframe IH. hinged to 
the. sloping· footboard of the' car. The extent 
of overlap of these two. frames can best be seen 
in Fig. 17. When the two frames extend, upward 
in alignment at approximately right angles of 
the slope of the footboard, the. platform I U is 

car at night. We: prefer to locate the. nower 40 

switch where it is only accessible to, the driver 
so that it cannot be operated by an· unauthorized 
person. 

With the power switch on, the recorder takes 
care of itself. When the recording of an incom­
ing telegram is finished, it is automatically dis'­
charged into a transparent delivery chute 131 
projecting from the cover 132 of the machine, In 
other words·,. as fast as the transmitting mes­
sages are facsimiled, they appear in the chute 
ttl· where the car messenger can see them for re­
moval and delivery. 

The recorder ll is of a type which employs a 
continuous supply roll of card-like recording pa­
per which is automatically fed to the recording 
mechanism; In the cover 132 of the machine, 
there is a small Jewel 133 (usually red) which 
lights when the supply of paper is down to a 
predetermined point of exhaustion, as we shall 
explain later on. Upon seeing this warning sig­
nal, the operator of the car will call up the 
mafn office when the recorder is" not working ta 
ten the attendant there that the machine- of this 
car will be temporarily disconnected for the in­
sertion of a new supply roll. When the machine 
f,r back in service again, the car operator tele­
phones that fact to the· main office. 

Mounting of recorder 17 in the car <Figs. 12 to 17) 

On the sloping footboard 134 of the car is a 
plate 135:secured by bolts 136. The plate 135 car­
ries a pair of upstanding ears or lugs 131 at the 
front or lower' end and· a second pair of lugs 
taa; at the. rear end. A convenient way to form 
these lugs in pairs is to make. each pair integral 

in horizontal position, as shown in Fig. 14'; To 
maintain the platform horizontal, it Is necessary 
to lock the frames together in any· practical :way. 

45 We use a locking connection that can easily be 
released when necessary: Although this con­
nection is not by itself a part of our invention, 
we have shown it in detail by way of example: 

Referring·to Figs. 16 and 17, the rear frame 149 
50 has. mounted on, its back a stiff' wire I 55 which 

is fixed at its ends to a pair of studs 156 ar• 
ranged in slanting· alignment so that the wire 
extends across the center of the frame. The 
front or lower frame 152 carries a rotary barrel 

55 151 which pro,fects through a slot 158 in frame 
149 and is locked against axial movement. A 
thumb piece 1159 permits manual turning, of the 
barrel 151 fn either direction. The rear end of 
the·, barrel has 11.n apen cam slot 169 adaptei 

oo to flt the wire, I 55. Thi~ slot curv~ · in 0l"l'0Site 
dtrect!om from the diametric opening 18f in the 
end of the barrel I 5l. 

When the wire I B5 is in line with the end open~ 

65 :;a~!~~ :~e t~!~e t:~~~~e~
11f;:1 

a~J f:~ ::en!~ 
locked together. Upon turning the barrel, the 
wire ls drawn into the cam slot 160 where it is 
held locked, as will be clear from Fig. 17B. The 

70 fastening wire 155 is coiled at its ends to act 
as a resilient locking bar when drawn into the 
cam slot 180 so. that the parts 1.55 and Hil are 
held. tightly together against accidental loosen~ 
Ing. A. mere. twist of the, thumb piece l&.8: brinp 

7 Ii the end opening: l8I of. the ba.rr.el into Jine with 
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the wire .155, whereupon, the frames ,J49 and.J52 
automaticaUy ·colfapse, ·as"shown.iil:Fig. 15 ... 

The recorder IT is mounted as a unit on the 
platform 141 in any practical way,. as by means 
of four corner bolts 162 (Figs. 12 and 13) which 5 
·extend from the base of the . recorder through 
.the· platform. We prefer to interpose washers 
• 163 cif felt, rubber, or the like, to cushion the 
machine against the vibrations of the car. .Ow,,, 
ing to the heavy weight of the machine, we usual- 10 
ly' insert a .center rib I 64 betweeri the machine 
arid the platform 141. 
: The reason why the platform 141 is supported 
so it can be dropped forward as shown in Fig. 
-15 will. be clear from Fig. 11. The space iri '1.5 
-which the recorder is located is so restricted that 
there. is not sufficient room to lift the cover off 
the .machine in its normal horizontal position. 
Now, when the machine is dropped forward, the 
cover can. be taken off for inspection of the in- 20 
terior mechanism. This would be necessary, for 
instance, when the operator has to change .the 
stylus or insert a fresh roll of paper or make any 
required adjustments. Let it be noticed in Fig·. 
15. that the dropped platform has not touched 25 
the floor but leaves a space of safety, so there 
is no danger of the operator accidentally getting 
his hand or foot injured. 

otsthe sheet.may be .welded or soldered·.together . 
.. As shown in Fig, 30, the frames .. ,165 .and 166 

have aligned openings into which are fitted two 
cylindrical. flanges 116 and 111, respectively. 
These flanges are formed with integral annular 
heads . .176' and I Jl! ,.respectively, which-are fas-
tened to .the frames by. screws 118 (Figs. 24 .and 
28). The cylindrical flanges I lS and In ex.­
.tend toward each other into the space 179 which 
.may properly .be called the recording. chamber 
for it is here that the recording takes .place.. It 
.should .be observed. that the sides 114' of the 
wrapper 172 overlie. the flanges. 116 and Ill. 
; The .f.unction of the wrapper 172 is to receive 
a recording blank .. I 80 and wrap it around the 
flanges .176 and In which shape the blank into 
a. cylindrical form and. support .. .it in that. posi .. 
tion as-long as the wrapper remains closed. The 
blank 180 is a. measured length of paper .froin 
-the end. of a continuous strip 181 fed from .a 
supply roll. 182 (Fig. 29) which is mounted .. on 
top of.the frames 165 and HiG. How this definite 
length of paper is fed into the open .wrapper 112 
,will .be .. explained in our description of the. paper 
:f.eed mechanism under a separate headin·g, At 
,the.moment we need only say that the paper strip 
J 81. is ,guided by a hinged flap 183. (Fig .. 31) 
through the narrow space. between the hinged 
end of wrapper 172 .and .the pair of. cylindrical The facsimile recorder (Figs, 18 to. 39) 

•• -Since a detailed description of this machin~ 
will. necessarily be of considerable length, this 
specification will be easier to follow and to un­
derstand if we divide our • description of the re-:, 
.corder· into· an orderly series of headings for the 
various devices and mechanisms. that make up 
this· machin(:). 

30 flanges HS-IH. The guide flap 183 is mounted 
on a rod 184 supported. by the frames 165-166. 

Upon entering the wrapper, .the .paper auto-, 
matically coils ar.ound .. the shaping flanges 
rrn~111 and then.moves forward over the.inner 

THE· WRAPPER MECHANISM 
.The·automatic recorders we use at present in 

the mobile receiving stations of our system have 
·the recording. paper supplied from. a continuous 

35 surface of. the open .. wrapper until the required 
length of. paper has .been fed into the wrappei, 
as illustrated in Fig. 31. .The flexible wrapper 
17_2 is now ready .to close.and wrap the enclosed 
recording blank completely over the flanges 

roll. A measured length of this paper, which is 
of ·card-like. stiffness, is automatically coiled into ii.· perfect cylindrical shape· for inside recording 

40 116~111 to shape:.the blank into .a perfect cy­
lindricaLform,:as shown in Fig, 32. The mech­
anism for operating the wrapper 172 from open 
to. closed position will . be described under the 
next heading. 

by· a stylus. · The· means. for thus shaping· and 45 
supporting the paper in recording position is 
called· the wrapper mechanism which we· shali 
describe first; 
• J:,ooking at Fig, 18 which shows a front view of 
the recorder, .there are two upright frames 155 50 
~nq • I 66. rising from the base 151, w_l).ich is a ho17 
low casting_ with a chaml:ler· 167' to house vari"." 
(ius parts 'Of the machine; ·• The frames ·165 and 
I 66 are not of like construction so we shall dis• 
tinguish them as the right frame 165 and the 55 
left frame 165. Each frame has a pair of lateral 
flanges 168 at the bottom (Figs, 24 and 28) for 
receiving ·bolts or screws 169 which fasten into 
t:tiebase. • We usually bolt a brace rod 11!HFig; 
~Q? to th~ fragies to increase their rfgidity a~::a 60 
unitary support. • 

Re:fer:dng to Fig. 30, a rod 171. is fastened in 
the frames 165-166 and ·this rod has mounted 
thereon a thin flexible sheet 172 which consti­
tutes the wrapper element of the wrapper mech- 65 
ariism Fig. 21 shows the form of this sheet as 
laid out flat. At the present time, we prefer to 
make the wrapper 112 of Phosphor bronze so thin 
as to be. easily flexible and we have found it de­
sirable to increase the flexibility by removing a 70 
central section of the sheet, as indicated at· 173. 
The metal wrapper 172 is thus in the form of a 
:rectangular,.frame-with a front strip 174 con­
necting the sides rm and a rear edge I t 5- :folded 
around .. the:supporting-rod 111; ; The fo1ded 'edges 75 

THE ,WRAPPER. OPERATING MECHANISM 
In the description of the wrapper operating 

mechanicm • we shall refer particularly· to Figs. 
24, 26, 27, 27A, 29, 31 and 32 .. 

The wrapper 172 is provided at its free or front 
end with ... a tip 185 which is a rectangular. piece 
of sheet metal tapering off toward the front edge 
and· having. a rear extension 135. The -Wedge­
shaped tip 185 extends entirely across the flex~ 
ible wrapper 172 and is secured thereto prefer­
ably by soldering over its entire surface so that 
the tip is in effect an integral part of the wrap­
per. The front edge of the tip 185 terminates at 
the.front edge of the wrapper and the rear exten­
sion I $6 is bent .a.way from the wrapper for· a pur:­
p,ose that _will_ presently be explained . 
. .. As.best shown .in ;Fig. 27, the soldered surface 
of tip i85 is curved and thereby holds.the end por­
tion. of the wrapper 172. at the same curvature; 
which corl.'esponds. precisely to the curvature .of 
the cylindrical flanges rm and 117. Therefore, 
when the flexible wrapper is closed {Fig. 32) the 
Ctlrv:ed tip of the wrapper holds the end of the 
paper blank HlO in firm contact with the shap­
ing flanges 110-177, whereby the blan!;:: is made 
into a perfect cylinder. The thinned edge of the 
tip 185 makes it sufficiently flexible to hold the 
paper against the. flanges 176-177 with a spring 
Pi:essm:e c;_ontact, tnere,bY assuring .a perfect 
c:>:\inq.ri_cal shape for tp.e end portion of the,P~~-er blank, , .... •·.·.· -· ' , ..... , ... ,.,_ ....... '"' ,, .... 
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To make certain that the forward end of the 

blank will follow the curvature of the open wrap-
per during the paper feed operation, we provicte 
the wrapper 172 with a pair of guide lugs 137 
which are U-shaped pieces soldered to the under- 5 
side of the wrapper a short distance away from 
the curved tip 11-Hi. These lugs are slightly spaced 
from the top surface of the wrapper to receive 
the side edges of the blank. The cylindrical 
flanges 116 and ff! have each an opening 1 81' to 'IO 
accommodate the guide lugs 187 so that the 
paper lies in contact with the flanges all around 
it. This will be understood from Fig. 32. 

The wrapper sheet 1"12 is so thin that it would 
be impossible to attach an actuating connection 15 
directly to it, so we utilize the rigid tip 1 05 as a 
reinforcing piece to which our novel wrapper op­
er.ating mechanism is connected. Referring espe­
cially to Figs. 26, 27A and 31, a lever 188 in the 
form of a rectangular casting has a rear mount- 20 
ing block 189 and a front cross bar 191). The 
block 169 is split and has a hole to receive a 
rock shaft 191 journaled in the upright frames 
165 and 1 (Hi (Fig. 30). A set screw 192 clamps the 
lever 188 to the shaft 191 so that these two parts 25 
move together. Collars 193 fixed on rock shaft 
191 adjacent to the supporting frames 165 and 
166 hold this shaft against axial displacement. 

The front cross ·bar 190 of lever 138 has a pair 
of spaced lugs 194 which carry a pulley 195 on a 30 
pin 196. The lever 188 is connected to the wrap-
per tip lll5 by means of two divergent .arms 1!!7. 
The lower ends of these arms are set in holes 198 
in the cross bar 190 and secured by screws 199 
(Fig. 27B). The upper ends 191' of the wrapi:;er 35 
191 are pivotally connected to ears 200 on the 
wrapper tip 185 and those pivot ends act as trun­
nions on which the tip can turn. The ears 200 are 
shown as right-angled lugs secured to the ends of 
tip 185 by rivets 20 I. It will be apparent that -1•) 
the arms 191 constitute a rigid right-angled ex­
tension of lever 188. 

It is clear from a study of Figs. 31 and 32 that 
as the lever 188 is swung upward through the re­
quired angle it pushes the front end of the wrap- ,1;3 

per 172 upward and closes the wrapper around 
the cylindrical flanges 116-1 ll. This movement 
of the lever 1 GO is brought about by the following 
mechanical combination. 

An arm 202 (Fig. 24) is pivoted at one end on a 50 
stud 203 projecting from the upright ,frame ms 
and the free end of this arm is pivoted to the up-
per end of a link 204 by a pin 2!l5. The lower end 
of link Ul4 has a slot 206 (Fig. 33) for receiving 
a pin 21Jl. carried by .a short lever 208 which is 55 
rigidly clamped to the rock shaft 191 by a screw 
209 passing through a forked extension 210 of 
the lever. The pin 207 is always held at the top 
of slot 206 by a contractile spring 211 which is 
attached at one end to the link 204 (Fig. 24) and 60 
at the other end to a pin 211' on the lever 203 
(Fig. 33). This .arrangement allows the link 204 
to swing.as the pin 201 moves through an arc. 

A strong coil spring 212 (Fig. 24) is attached at 
its upper end to the link 204 near the top end 55 
thereof and the other end of the spring is fas­
tened to a fixed part of the machine, such as a 
lug 213. The spring 212 always tends to pull the 
link 204 down and this action of the spring is con­
trolled or timed by the .arm 202 which in turn 70 
is under the control of a motor driven cam as­
sembly. The construction of this cam assembly 
will be described under the next heading. 

When· the wrapper 112 is open (Fig. 31) the 
operating connections for the wrapper are in.the 75 
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position illustrated in Fig. 24 where the arm 202 
is held in its highest position. Let us assume that 
at a given moment the arm 202 is released for 
downward movement through a definite angle. 
Instantly the tension of spring 212 asserts itself 
and pulls the link 204 down, rocking the lever 
208 and the shaft 191 through an arc calculated 
to swing the lever 188 into the wrapper closing 
position, as shown in Fig. 32. 

When the closed wrapper is to be opened, the 
arm 202 is automatically lifted back.and the link 
204 is pulled up .against the action of spring 212. 
This upward movement of link 2114 causes the 
spring 211 to rock the shaft 191 clockwise where­
by the lever I 88 is swung down to the position 
shown in Fig. 31 to open the wrapper 112. An 
adjustable stop 214 limits the downward move­
ment of the lever 188 and thereby determines the 
open position of the wrapper. As will appear 
later, the opening of wrapper 112 is one of a series 
of automatic operations that take place at the 
end of each scanning cycle. 

Referring to Figs. 24 and 33, we utilize the 
timed movements of rock shaft 191 to control a 
switch 215 which is mounted on a bracket 211 
carried by the upright frame 1 e&. The switch 
2 i 5 may be of any suitable type, such as a micro­
s.witch, so we need not show or describe any struc­
tural features of this well-known device. It is 
enough to say that a button or lever 215' pro­
jects from the casing of the switch for operating 
the same. The projection 215' is always under 
spring pressure which tends to push it out. Be­
cause the switch 215 is instrumental in control­
ling the wrapper mechanism, we shall call it the 
wra.pper switch. 

The operation of switch 215 is controlled by a 
cam 2 17 (Fig. 33) fixed on the rock shaft 19 f. 
The periphery of this cam has a depression or re­
cess 21 !l which extends over a, definite arc. The 
cam 2 11 operates a follower 219 pivoted at 2 19' to 
the frame I 66. The free end of the follower 219 
extends between the switch 215 and the cam 211 
and is provided with a rounded tooth 220 which 
rides over the cam periphery. As long as the 
tooth 220 engages the high edge of cam 211, the 
follower 219 keeps the switch button 215' pushed 
in to hold the switch open. When the rock shaft 
f 91 and the cam 21 l are rotated leftwise (as 
viewed in Fig. 33) by the spring 212 during .the 
wrapper closing operation, the tooth 220 rides in 
the recess 218 and allows the switch button 215' 
to move outward and close the switch. What 
happens when the wrapper switch is closed will 
now be described. 

In the final closing movement of the wrapper 
.112, it is necessary to give a separate adjustment 
to the tip 185 about the trunnions 191' (Fig. 32) 
in addition to the actuation of the tip by the 
lever 188. F.or this purpose, we attach a cord 
2 2 1 to the tongue or extension 18 6 of the tip 185 
and this cord is arranged as shown in Fig. 29. 

From the extension 186 the cord 221 passes 
around the pulley 195 on lever ! 88, then rearward 
over a pulley 222 on a fixed upright plate 223, 
then down through the top of 'base 161 to a pulley 
224, which is also mounted on plate 223. The 
cord now goes rearward around a pulley 225 on 
the plunger 226 of a solenoid 221 secured to the 
underside of the base. From here the cord 221 
runs forward around a stud or roller 228 on a 
bracket 229, then upward through a hole in the 
base 161, then forward over the top of the base to 
a clamping screw 230. The end 221' of the cord 
is left free to serve as a finger grip for adjusting 
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the cord before clamping it tight under the screw 
230. 

As shown in Fig. 20, the bracket 229 is an angu­
lar piece attached to the underside of base I I'll by 
screws 23 i and the vertical plate 223 is secured 
to the bracket as an extension thereof. The 
bracket 229 also carries a bar or narrow plate 232 
which is atl;ached by screws 233 to the bottom of 
the bracket. The plate 232 terminates in an up­
standing lug 2::!4 which is bifurcated to let the 
cord pass through. The lug 234 is in line with 
the pulley 225 on the solenoid plunger 226, 
whereby this lug forms a stop for the outward or 
return movement of the plunger. To make the 
solenoid stop 234 adjustable toward and from the 
plunger 226, the plate 232 is provided with lon­
gitudinal slots (not shown) for the screws 233. 
We usually provide the pulleys with suitable cord 
retainers to prevent the cord from jumping the 
pulleys, Such devices are well known and we 
need not show them. 

It is clear from Figs. 29 and 31 that when the 
solenoid 227 is energized and pulls in its plunger 
225 the upper end of cord 221 is pulled down and 
the- wrapper tip 185 is rocked about the trun­
nions Hli' of arms 197. The solenoid 221 is en­
ergized when the switch 215 is closed, so that the 
two movements of the wrapper tip ! 85 by the 
lever 188 and by the cord 221 take place simulta­
neously upon operation of the rock shaft 191 as 
previously described. 

As can be seen by comparing Figs. 31 and 32, 
the extension 186 on the wrapper tip 185 acts as 
a lever to rock the tip on the trunnions l 91' when 
the cord is pulled down until the extension is in 
line with the ta·ut cord upon the complete closing 
of the wrapper. We use the term "cord" for the 
element 22 I in its broadest possible sense to in­
clude any flexible connection suitable for the 
purpose. We have found an ordinary fish line to 
be wholly satisfactory. 
The cam assembly and driving connections 

(Figs. 35-37) 
The power shaft of the machine is shown at 

235 and is journaled in the two upright plates 165 
and 1613. The right-hand section of the power 
shaft (Fig. 18) is screw-threaded for the required 
length and constitutes a feed screw 236 for oper­
ating the carriage of the recording mechanism, 
as will be explained in due course. The left end 
of the shaft projects beyond the frame 166 and 
has a g·ear 231 fixed thereon by a set screw 238 
or otherwise. The gear 231 is in permanent 
:mesh with a pinion 239 on the shaft 240 of a 
motor 241 mounted between the plates 165-IGG. 
It is convenient to bolt the motor 2 41 to the left 
frame ! 66 by means of studs 242 (Fig. 20). 

We have, then, as seen in Fig. 35, a permanent 
drive between the motor 241 and the power shaft 
235, which keeps running as long as the motor is 
energized. However, there are other driving 
connections which are operated from the power 
shaft only at certain predetermined intervals 
controlled by a cam assembly CS loosely mounted 
as a unit on the shaft 235. 

The control unit CS consists of three cams 
Z43, 244 and 245, and a gear 246. These four 
parts are joined together face to face by screws 
?.47 and always operate as one piece. A sleeve 
01· bushing 248 extends through the cam assem­
bly in a tight fit for mounting the same rotata­
bly on the power shaft 235. The three cams 243, 
2411 and 245 are each of special configuration so 
;as to carry out their intended functions. To dis-

18 
tinguish these cams from each other we shall 
designate them as follows: The stop cam 243 
which controls the starting and stopping of the . 
unit CS; the paper feed cam 244 which controls 

5 the paper feed mechanism; and the wrapper cam 
245 which controls the mechanism for the open­
ing and closing of the wrapper 172. 

In addition to what we have already said about 
the operation of the wrapper mechanism, we 

10 need only point out that the cam 2115 actuates 
the arm or follower 202 which is always held 
against the cam by the operating spring 212 
(Fig. 24). Looking at the bottom portion of 
Fig. 36 we see that the tooth 249 of the follower 

15 2G2 is on the high edge 245a of cam 245, where­
by the follower is held in its raised position and 
the wrapper rm is open. When the tooth 249 
encounters the low edge 245b of cam 245, the fol­
lower 2@2 is pulled down by the spring 212 and 

20 the wrapper is closed. 
The stop cam 243 has its circular periphery 

243a interrupted by two radial shoulders or stops 
250 and 251 which are spaced circumferentially 
by a definite arc. The cam 243 has a follower 

25 252 formed with a shoulder 253 arranged to in­
terlock with the cam stops 250 and 251. The 
follower 252 is pivoted on the stud 203 by means 
of a slot 254 which allows the follower to be 
shifted lengthwise a small amount for a purpose 

30 we shall presently explain. It should be noted 
here that the stud 203 also supports the follower 
20:! of the wrapper cam 245. A spacing m1t 255 
on the stud 2il3 holds the followers 202 and 252 
in proper alignment, as shown in l:;,igs. 18 and 20. 

35 It is clear from Figs. 36 and 37 that, when the 
follower 252 is locked to either one of the stops 
or shoulders 2511 and 25 I, the cam assembly CS 
as a whole is held stationary on the rotating 
power shaft 235. Only when the follower 252 is 

40 disengaged from the stops 250 and 251 is the cam 
assembly released for operation by the power 
shaft through a friction clutch indicated as a 
whole by 256. 

The clutch 25G may be of any practical con-
45 struction and in the present instance it consists 

of a pair of felt disks 257 arranged in contact 
with the opposite sides of the cam assembly CS, 
a pressure disk 258 bearing against one of the 
felt disks, an adjusting nut 259 screwed on the 

50 outer end of the power shaft 235, and a spider 
spring 260 arranged between the elements 258 
and 259. A nut 261 holds all the parts to the 
left of gear 237 locked on the power shaft. The 
pressure disk 258, which is slidable on the shaft 

55 235, is connected to the nut 259 by pins 262 which 
slide in holes 263 in the nut. For easy manual 
adjustment the nut 259 is made as a large disk 
with a knurled edge. Adjustment of this nut 
varies the pressure of spring 26!1 against the 

60 disk 258 which transmits the pressure to the felt 
disks 251. In this way the cam assembly CS is 
frictionally mounted on the power shaft 235. 

The gear 246 which forms part of the cam as­
sembly cs is in permanent mesh with a pinion 

65 254 fixed on the end of a shaft 265 which is jour­
naled in the upright frames IG5 and Hll.i. The 
shaft 265 carries a roll or cylinder 266 which is 
a part of the paper feed mechanism to be de­
scribed later. 

70 It is clear from what we have said that the 
cam assembly CS is held locked on the power 
shaft 235 in either one of two angular positions 
as determined by the stop shoulders 250 and 251 
on the cam 243. Therefore the control of the cam 

75 assembly for releasing or stopping the cam 243, 
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depends essentially on the control of the cam 
follower 252. The mechanism for effectuating 
that control forms the subject of our next head­
ing. 

20 
the shoulder 253 encounters the next stop Ht 
(Fig. 37). 

The release of the follower 252 from the shoul• 
der 259 of cam 243 occurs upon the energizing 

Control mechanism J<n the cam assembly cs 
In the description of this mechanism we . can 

confine our attention to Figs. 20 and 39. 

IS of solenoid 261 at the beginning of a recording 
cycle to effect the closing of wrapper 112. When. 
thus released the cam assembly cs turns from 
the position shown in Fig. 36 to that shown in 

A solenoid 261 is mounted in vertical position 
on the base I 6'l' of the machine by means of a 10 
suitable bracket 259. The mounting frame of 
the solenoid carries a bracket 269 which termi­
nateli on top in a lateral arm 210 for support-
ing the plunger 211 of the solenoid through an 
interposed coil spring 212. This spring always 15 

exerts an upward pull on the plunger and keeps 
it in normal raised position. 

A latch 213 is pivoted on the bracket 269 by 
a stud 214. The outer end of latch 213 is slotted 
to receive a pin 2·15 on the plunger 211, where- 2i) 

by the vertical movements of the plunger rock 
the latch about its pivot. A stop :n6 on bracket 
261 holds the fatch and the plunger in normal 
po.sition against the action of spring 272. The 
inner end of latch 213 projects beneath the free 25 
end of a long horizontal lever 271 which is piv­
oted on a stud :na carried by the frame I 55. A 
plate 219 fixed on the frame 166 has a vertical 
slQt 280 for receiving the outer end of lever 211 
whereby the latter is guided in its movements. 30 

The lever 271, which we call the clutch release 
lever, normally rests on the bottom of the slot 
280. 

The function of lever 217 is to lift the follower 
252 out of engagement with the stop shoulders 35 

250 and 251 of cam 243. For this purpose the 
lever lill has a slot 281 near its free end for re­
ceiving the lo,;,er beveled end 282 of the cam fol­
lower 252. A spring 283 is attached at its front 
end to the lower end of the follower 252 at the 40 
point 284 and the rear end of the spring goes 
to a. :fixed stud 285 on the frame I 6il. The ar­
rangement of spring 283 is such that it is higher 
at it.s rear end so that it always tends to rock 
the follower downward about the pivot 203 and 45 

at the same time slide it upward lengthwise as 
far as the pivot slot 254 will allow. 

It will be seen that the contractile spring 283 
always holds the cam follower 252 in contact 
with the operating lever 271 by pressing the 50 
beveled end 282 of the follower against the bot­
tom of slot 28L When the solenoid 261 is en­
ergized, .the descending plunger 211 rocks the free 
end of latch 2n upward against the lever 211 
which is thereby thrown up and lifts the follower 55 
252 out of engagement with the stop 250 on cam 
2,U. The moment this stop cam is thus released, 
the cam assembly CS is driven by the power 
shaft 235 through the friction clutch 256. 

lt should be explained here that the solenoid 60 
261 is energized only for a moment, so that the 
follower 152 is lifted off the cam 243 only for 
that brief interval. Since the action of restor-

Fig. 37 where the follower 252 again stops the 
cam assembly by engaging the other shoulder 
251. As will appear later when we describe the 
automatic circuit controls, the cam assembly CS 
stays locked in the position shown in Fig. 37 
during a recording operation. 

To effect the automatic opening of the wrapper 
17 2 after a recording operation, it is necessary 
to release the cam assembly for movement from 
the position shown.in Fig. 37 back to its normal 
position in Fig. 36. This is accomplished by re• 
leasing the follower 252 from the cam shoulder 
251 by mechanical connections independently 
of the solenoid 261. 

The recording mechanism, which we shall 
describe under the next heading, is mounted on 
a slidable carriage K which moves slowly forward 
from right to left (Fig. 18) during a recording 
operation, or from left to right when looking 
at the rear of the machine as in Fig. 20. At its 
forward end the carriage K has an upstanding 
trigger 285 pivoted on a stud 286. A coil spring 
287 attached to the bottom of the trigger nor• 
mally holds the latter upright against a stop 
2!'l8. The trigger 285 has a sloping top 285' which 
extends in front of a pin 289 on the clutch re• 
lease lever 271; 

When the trigger 285 encounters the pin 289 
during the forward movement of carriage K, the 
lever 271 is not affected since the trigger simply 
rocks backward and passes under the pin. How• 
ever, during the return movement of carriage K 
after a recording operation <from right to left 
in Fig. 20) the trigger 285 remains rigid and the 
sloping top 285' lifts the lever 271 with the re• 
sult that the follower 262 is disengaged from the 
stop shoulder 251 of cam 243. 

We should remember, then, that the clutch 
release lever 271 is operated at two different in· 
tervals by two different means. First, it is op• 
erated by the start solenoid 261 at the beginning 
of a recording cycle to release the follower 252 
from the stop 250 of cam 243. This effects the 
closing of wrapper 112, as fully explained before. 
Second, the lever 211 is operated at the close 
of a recording cycle to release the follower 252 
from the stop 251 of cam 243. This allows the 
cam assembly CS to rotate until the follower 
252 again engages the cam stop 251. During this 
interval, not only is the wrapper 112 opened, as 
already mentioned, but other operations take 
place in automatic sequence, as will be explained 
in due course. 

The recording mechanism 

ing spring 283 is very quick and since the cam 
assembly rotates at a comparatively low speed, 
we have to guard against the possibility of the 
shoulder 253 of the returning follower 252 re• 
engaging the cam stop 2511 before the latter has 
moved out of the way. We accomplish this by 
causing the spring 283 to slide the follower 252 70 
upward at the very instant when it is lifted off 

We have seen how the flexible wrapper In 
65 supports a recording blank in cylindrical form 

for recording on the inner unobstructed surface 
of the blank. This recording is done by an elec­
tric stylus which comprises an arm or holder 280 

the cam stop 250. This sliding movement, which 
is permitted by the slot 254, places the shoulder 
2i3 of the returning follower behind the cam 
stop HG so that the cam 243 is free to turn until 

(Figs. 31 and 32) pivotally mounted on an in­
sulating disk 291 by means of a stud 292. The 
stylus arm 290 is a right-angled strip of suita.'bl~ 
spring metal, such as Phosphor bronze, which 
carries a short piece of steel wire 293 at its free 

76 
end. The wire 293, which forms the recordinr 
point, is attacbelll by pincbiDa the end of the 
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:flat strip 290 around it to form a channel 290' 
(Fig. 34A) in which the wire is seated, then 
filling the channel with solder 293a. For con­
venience we shall refer to the holder 290 and 
the wire tip 293 together as the stylus 290. 

The stylus 290 is mounted in such a way on 
stud 292 that it can be easily removed therefrom 
or mounted thereon, as when replacing a worn 
stylus with a new one. For this purpose we pro­
vide the stylus arm at the bend with a metal 
sleeve or bushing 294 which fits over the stud 292 
so as to be easily slipped on and off. The bush-
ing 294 can be attached to the stylus arm bY 
solder since the two parts have considerable con­
tact area. 

One end of a light coil spring 295 is detachably 
hooked over the tail piece 296 of stylus 290 and 
the other end of this spring is fastened to a stud 
297 on the supporting disk 291. When a new 
stylus is to be inserted, the operator simply pulls 
the old one off the stud 292, unhooks the spring 
295, slips a new stylus in place, and hooks it up 
with the spring. It is the work of only a few 
moments. As seen in Fig. 30, the stylus 290 is 
spaced laterally from the disk 291 a sufficient 
distance to clear the adjacent cylindrical flange 
116 when the parts are in normal position. 

A conducting strip 298 is fastened at its ends 
to the studs 292 and 291 so as to lie flat against 
the disk 29 l. An insulated conductor 299 pass­
ing through the center of disk 291 is soldered 
to the strip 298, whereby the stylus 29il is perma­
nently connected to this conductor. The insu­
lated disk 291 carries a lever 300 which is pivoted 
on a pin 301 in a slotted block 302 mounted on 
the rear side of the disk by screws 303 (Fig. 34). 
The lever 300 projects through a hole 31!4 in the 
disk 291 and the front end of the lever engages 
the stylus arm 290 on top. 

When the stylus arm 290 is in normal or stand­
still position, as shown in Fig. 30 (that is, be­
fore the start of a recording operation) the rear 
end of lever 300 engages a stationary ring 305 
which rocks the front of the lever downward. 
This forces the stylus 290 toward the center of 
disk 291 against the tension of spring 295, so 
tha·t now the recording point 293 does not touch 
the paper. In other words, the lever 3110 acts 
as a retractor for the stylus. When the disk 291 
starts moving toward the left <as viewed in Fig. 
30) the retractor 300 leaves the stop ring 305 
and the stylus 290 is instantly rocked outwardly 
by the spring 295 into contact with the paper. 
The ring 305 can be attached to frame 165 by 
the same screws 178 that fasten the adjacent 
flange 176 in place, as shown in Fig. 28. 

The insulating disk 291, which carries the 
stylus assembly and may therefore be called it 
stylus head, is fixed on the end of a shaft 306 
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pair of rails 311 and 312, mounted on the base 
161 of the machine in any practical way. In 
the present case, we use small blocks 313 to 
which the ends of the rails are secured by screws 

5 314 extending upward through the base (Fig. 
20). The plates 309 and 310 are connected at 
the bottom by a cross bar 315 (Figs. 18 and 22) 
which has a lateral extension 316 for support­
ing a roller 317 arranged to ride on the front 

10 rail 311. The side plate 308 of carriage K has 
a pair of ball-bearing wheels 318 which ride over 
the rear rail 312. The carriage K is thus sup­
ported for smooth rolling movement back and 
forth. 

15 To prevent the carriage from leaving the rails 
we provide a retaining lug 319 for the front rail 
311 and a pair of similar lugs 320 for the rear 
rail 312, as shown in Fig. 25. The retaining lugs 
319 and 320 are apertured to receive the round 20 rails in a loose fit which locks the carriage to 
the rails without interfering with the movements 
of the carriage. The lugs 319 and 32 0 are prefer­
ably cast integral with the carriage frame, as seen 
in Fig. 22. It goes without saying that the rails 23 311 and 312 are slid through the retaining lugs 
before the rails are fastened in place. 

The stylus shaft 306 is driven by a synchronous 
motor 32 I which is secured to the carriage plate 
310 by screws 322. The shaft of motor 321 car-

:3o ries a Pinion 323 which meshes with a large 
gear 324 on shaft 306. Referring to Fig. 23, 
the gear 324 is connected to the stylus shaft 
31hi through a friction clutch 325 which com­
prises a pair of felt rings 326 arranged in pres-30 sure contact with the opposite sides of the gear. 
The clutch rings 326 are held between a fixed 

. collar 32"i and a movable pressure disk 328. The 
collar 327 is clamped to shaft 306 by a set screw 

40 329, and a second collar 330 is fixed on the shaft 
by a set screw 331. An expanding coil spring 
332 is arranged between the disk 328 and the 
collar 330 whereby the felt rings 326 are pressed 
against the gear 324 with sufficient pressure to 
operate the stylus shaft 306. The clutch pres-

,;;; sure can be regulated by the axial adjustment 
of collar 330. 

Still referring to Fig. 23, the outer end of stylus 
shaft 306 carries an insulated slip ring 333 to 
which the end of conductor 299 is soldered. A 

GO brush 334 engages the slip ring 333 (Fig. 25) 
and this brush is mounted on an insulated block 
335 secured to the carriage plate 310. The brush 
334 is clamped to block 335 by a metal plate 
336 to which a conductor 331 is soldered (Fig. 22). 

G'3 It will thus be seen that the electric stylus 290 
is permanently connected to conductor 337 which 
is part of the recording circuit, as will be ex­
plained in the description of Figs. 41 and 42. 

by means of a collar 307 to which the disk is GO 
suitably secured, as shown in Fig. 30. In this 
case, the shaft 306 is hollow to receive the in­
sulated conductor 299 which is connected to the 
stylus 290. The shaft 306, which will be called 

The phasing mechanism 
A cam 338 is fixed on the stylus shaft 306 by 

a set screw 339 (Figs. 19 and 23) and this cam 
has a stop shoulder 34!1 which is normally in 
locking engagement with the armature 341 of 
an electromagnet 342'. The free end of. arma­
ture 341 carries a contact piece 341 a which is 

the stylus shaft, is mounted on the slidable car- 65 
riage already identified as a whole by K. This 
carriage comprises a frame or casting with a 
long side plate 308 and a pair of spaced trans­
verse plates 309 and 310 in which the stylus shaft 
306 is mounted, as can be seen in Figs. 18 and 22. 70 
The rear portion of plate 309 is ·considerably 
higher than the front portion (Figs. 18 and 25) 
to form an extension 309' for a purpose that will 
presently appear. 

The carriage K is slidably supported on a 75 

insulated by a strip 341 b (such as Bakelite) and 
engages the cam shoulder 340 when the magnet 
342 is not energized. In other words, the in­
sulated contact piece 341a is normally ground­
ed through the • cam 338. The reason for this 
will appear later. The magnet 342 has an L­
shaped frame 343 which is set at the bottom in 
a recess 344 of an arm 345 projecting forwardly 

. from the cross bar 3 f 5 of the carriage frame. A • 
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screw 348 secures the magnet 342 in Place. The 
armature 341 is pivoted to the upper end of 
the magnet frame 343 by a pin 341, 

Still referring to Fig. 19, the armature UJ 
carries a right-angled bracket 348 With a de~ 
pending arm 349 to which one end of a contractw 
ing coil spring 350 is attached. The other end 
of this spring is connected to a bracket 351 secured 
to the magnet frame 343. The tendency of spring 
350 is to throw the armature up and this move­
ment is limited by an adjustable stop 352 mount­
ed on the bracket arm 349. The stop 352 is so 
adjusted that the contact piece 34 i a of the ar­
mature 341 engages the locking shoulder 340 on 
cam 338. 

The function of cam 3SB and magnet 342 is to 
hold the stylus shaft 306 against rotation until the 
moment when the magnet is energized to release 
the stylus 290 for operation by the synchronous 
motor 321. The instant in which the styius is 
thus released for operation is called the phasing 
moment of the machine. The automatic ener­
gizing of magnet 342 at the phasing moment. will 
be explained in the description of the recorder 
control circuits of Figs. 41 and 42. 

When the magnet 342 is deenergized, the spring 
350 instantly rocks the armature 341 up again&t 
the rotating cam 338 which is stopped when the 
armature tip 341 a strikes the shoulder 340. It 
should be noted that the cam saa is always stopped 
in the same angular position. For distinction 
we shall designate the parts 333 and 342 as the 
pl1asing cam and the phasing m.agnet. 

The carrfoge operating cortnectton8 

During a recording operation, the stylus 290 not 
only rotates at a high speed but at the same time 
moves slowly forward al£lally inside the recording 
blank. This axial sl:lding movement is prOduced 
by connecting the carriage K with the motor 
driven feed screw 236, as we shall now describe. 

Referring to Figs. 22 and 25, a lever a:54 is pi.v~ 
oted on a stud 355 mounted on the rea.r exten­
sion 3119' of the carriage plate nD9. The front 
end of lever 354 car:rie::; a h::;:U-nut 358 arranged 
to engage the feed screw 236 when the lever is 
rocked clockwise by the energizing. of a solenoid 
351. The plunger 358 of this solenoid is con­
nected to the rear end of lever 354 through a 
strong contractile spring 359. The solenoid 351 
is attached to the carriage pla.te 398 by screws 
360 (Fig. 20.) 

A spring: 32-1 coiled alrout the stud 355 has one 

24 
raised rear end of lever 3U holds the switch 
arm 368 in closed position. When the solenoid 
::lLil is energized and rocksi the lever 3114 clock-­
wise, the arm 36& ll.utomaticanv moves down to 

5 opan the switch, The !unction ot switch 3114 1s to 
keep the stylus 290 grounded wttil the ca.triage K 
is eonnected to the feed screw 236. ThiS Will be 
understood from the coming description of 
Fig. 42, 

lo The carriage K 1$ held in its start position by 
a spring drum 367 (Figs. 13 and 25> which is 
mounted in the base chamber I &1' by meahs of 
a bracket 368. The :spring drum 361 is a Well 
known device which requires no description. We 

rn need only say that a flexible band or tape 3B!il 
which is connected to the ll!Piral spring in the 
drum is attached to a stud no on the bottom of 
the carriage K. As the carriage moves forward 
<to the left in Fig. 18) during a scanning opera• 

20 tion, the spring drum is wound up. When the 
carriage is released upon the deenergization of 
the hal:f-nut solenoid 351, the tension of the spring 
drum instantly retracts the carriage. 

The stylus carria!,l'e K is held in a definite start 
25 position by a novel stop device comprising (see 

Fig. 25) a bar 371 slidably mounted in a. plate 
3'12 which is secured to the carriage plate 310 by 
screws 313. The plate 372 has a recess 312'. in 
which the stop bar 371 is housed. The bar 371 

:rn has a stud 3H which projects through a slot 
315 in plate 3"l:i:. A contractile spring 31& is at­
tached at its upper end to the stud 314 and at its 
lower end to a stud 311 on Plate 372, so that the 
bar 31' ! is held down with its stud 374 resting on 

:;;) the bottom of slot 315; The stop bar 311 is formed 
on top with a lateral flange 378 which acts as a 
finger pi.e,:;e :i'or lifting the bar when required. 

.t'l.s seen in F'i.gs. 18 and 20, the lower end of 
bai· i!,1 ! bears againts a bumper 379 carried by 

,,q an angle br;..cket 380 which is secured to the base 
of the machine by screws 33 I. The bmn:r>er 319 
is of rnitable shock and noise absorbing material 
such as rubber. The screws 38 I pass through 
slots 38C' in bracket 3811 (Fig. 22) whereby. the 
bracket is adjustable lengthwise of the carriage 

,.,, to regulate its start position with great accuracy. 
The normal or start position of carriage K 

controls a switch 332 (Fig. 18Y which projects 
through a slot in base I 61 and is mounted on a 
bracket 3ii3 secured to the underside of the b:1,se. 

iiO The switch 382 has an operating arm 384 which 
carries a roller 381i at it3 free end and this roJlel' 
engages the rear edge of the car:ria,ge when the 
latter ill in .start position, This arrangement 

end fixed in the plate extension 309', and the €ltber 
end of the spring bears on top of the lever 3 54 6,; 
(Fig. 22), whereby the front end of !;his lever is 
normally held down to keep the half-nut 356 out 

normally holds the arm 384 depressed and the 
switch 382. is open. 'I11e moment the ca.triage 
starts moving forward it· allows the arm 384 to 
spring up and the switch 322 it closed. As we 
shall see from Fig. 42, the function of switch 382 of contact with the feed screw 236,. The front 

part of lever 354 passes through a slotted plate 
or comb 362 (Fig. 22J attached to- the front edge 60 

is to control the circuit of the phasing mag~ 
net ~42, of the plate extension 309' by screws 363. The 

comb 362 guides the lever 354 in its movements so 
that the half-nut 1&·& is held in correct l'e1ation;.,. 
ship, to the feed screw 23 6. The retractile move­
ment of lever l54 is limited by the slot in oom!Y 65 
362. 

The half-nut lever 354 controls a switch 3H 
(Figs .. 20 and 25) maunted on an upright piece 
355 whieh is secured to the rear extension 319' of 
the carriage plate 3ij9. The switch 3&4 is the 70 
well known miero•swttch type and has an operat-
ing arm 3i& projecting out of the switch box. 
The fi;ee end of: switch arm 3'66 presses• against 
the rear. end of Jeter 314.. In the normal con,-, 
diti()n Qi ililis- ~~,.Uil:I01nl ill·i'ilJ,. 21>,. ·U. '15 

When the carriage K reaches its final Position 
at the end of a, recording operation, as indicated 
by the dotted position 35&' of the :half-nut 3liG 
in Figs. 18 and 22, it automatically closes a 
switch 386 (.Figs. 20 and 22) mounted on the 
lower. frame 166 at the bottom by a bracket 387. 
The switch aa& has a spring arm 388 arranged to 
project lat0rally into the path of the front edge 
of :carriage plate 308 (Fig. 22), 

:Normally the switch 386 is open. As the car­
riage I-C reaches, the end: of its scanning move­
ment it thrusts the switch attn 188 to clooing po:. 
sition whereby certain operations are, a;utaina.tl• 
eau.v initiated.· 'the~ 6f ao• ~lll8AtiOfU 
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will appear in the description in Fig, 42. At this 
point we need only mention that· the closing of 
switch 386 releases the solenoid 351, so that the 
half-nut 356 is withdrawn from the feed screw 
236 and the carriage K is instantly pulled back to 
start position by the spring drum 367. The 
sw.itch 386 ma.y properly be called the end-of­
message switch. 

We mentioned in our description of the mount­
ing of stylus 291! on the head 291 that the stylus 
was easily removable from the supporting stud 
292 (Figs. 31 and 32) so that a worn stylus could 
be quickly removed and a new one substituted. 
For this stylus replacement, it is necessary to 
have the carriage K remain in its forward or op­
erated position so that the stylus will be acces­
sible to the operator. 

For this purpose, we use the carriage stop 37 I. 
When the operator wants to change a stylus, he 
simply moves the carriage forward by hand (to 
the left in Fig, 18) until the lower end of stop 371 
rides over a beveled block 339 fixed on the base 
161 at a proper distance froni the normal posi­
tion of the stop. The block 389 has a slot 39!1 
into which the spring pressed bar 311 snaps 
automatically and thereby holds the carriage in 
forward position. In this position of the car­
riage the stylus 290 is closely ad,iacent to the 
open flange Ill (Fig. 30) and is easily reached by 
the fingers after the flange is uncovered, as will 
be explained later. To release the carriage the 
operator simply lifts the stop 371 out of the block 
389 by the fingerpiece 378, whereupon the spring 
drum 361 returns the carriage to start position. 
It is to be understood that the block 389 does 
not interfere with the scanning movements of 
the carriage K because the carriage completes 
its forward travel befm:e the stop 371 reaches the 
block 389. The operating arm 388 of switch 386 
is sufficiently :flexible to permit the small extra 
movement required to bring the carriage stop 
311 into locking engagement with the block 389. 

The paper feed mechanism 
After a transmitted message has been recorded, 

the wrapper 112 is automatically opened and a 
fresh length of paper is fed into the wrapper from 
the supply roll 182, while the recorded section of 
the paper is at the same time projected out of 
the wrapper for removal. We shall now describe 
the mechanism that feeds the paper into the 
open wrapper 172 and for this description we 
shall refer particularly to Fig, 38. 

We have already seen from Fig, 35 that a roll 
or cylinder 266 is operated from the power shaft 
235 through the gear 246 of the cam assembly 
CS which is frictionally mounted on the power 
shaft. The cam 244 of the cam assembly has a 
high edge 391 and a low edge 392 (Figs, 36 and 
38) , each covering a• prescribed arc. A follower 
393 pivoted on a stud 394 rides over the periphery 
of cam 244. The stud 394 is carried by the left 
frame 166 as shown in Fig. 24. 

Referring to Fig. 38, there is a rotary shaft 395 
which has an arm 396 rigidly clamped thereon by 
a set screw 391. The free end of arm 396 has a 
slot 398 adapted to receive a pin 399 projecting 
laterally from the forward end of the cam fol­
lower 393. The shaft 395 is mounted in the 
upright frames 165 and 166 (Fig, 18) in parallel 
relation to the roll 266 and adjacent thereto. A 
second arm 400 ·fixed on the shaft 395 is con­
nected at its free end to a contractile spring 40 ! 
which is fastened at its free end to a stud 402 
on frame 166 (Fig. 24). • The spring 40 I always 
tends to rock the shaft 395 clockwise and to press 
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the free end of the follower 393 against the 
cam 244. 

The shaft 395 carries two arms 403 which ex­
tend downward and rearward toward the feed roll 

lS 256. The arms 403 are secured to shaft 395 in 
correct angular position by set screws 404. A 
rod 405 is journaled in the lower ends of arms 
4113 and carries a pair of rolls 406 made of soft 
rubber. A simple way to fit these rolls on the 

10 rod 1105 so as to rotate therewith is to knurl the 
end portions of the rod and force the rollers over 
the knurls. 

The tendency of spring 40 I is to urge the roll­
ers 406 against the feed roll 266 but the rollers 

15 are held away from the feed roll as long as the 
follower 393 engages the high edge 391 of cam 
244. The continuous paper strip 181 passes from 
the supply roll I 82 through the space between 
the feed roll 266 and the rubber rollers 406. 

20 When the follower 393 ri.des over the lower edge 
392 of cam 244, the spring 40 I instantly moves 
the rollers 406 against the feed roll 266 and car­
ries the paper strip 181 into the pressure contact 
therewith. Therefore, the rotation of roll ,266 

25 by the motor 241 feeds the next recording blank 
into the open wrapper 112. To improve the 
feeding action of roll 2 66 it may be striated 
lengthwise very finely. 

The movements of cam 244 are so timed (as 
30 will be explained later) that the paper feeding 

operation takes place automatically upon the 
opening of the wrapper ! 72 at the end of a record­
ing cycle. The diameter of feed roll 266 and the 
circumferential length of the operative edge 392 

35 of cam 244 are so calculated that a measured 
length of paper is fed into the wrapper at each 
paper feed operation. This measured length of 
recording paper represents the width (that is, 
the distance from side to side) of the recorded 

40 telegram sheet, while the length of the sheet (the 
up and down distance) is determined by the 
width of the supply roll 182. 

The automatic feeding of the paper into the 
wrapper 112 requires automatic means for noti-

45 fying the operator when the supply of paper is 
nearing exhaustion. Referring to Figs. 20, 22 and 
28, a switch 401 is mounted on a bracket 408 
adjustably attached to the right frame 165 by 
screws 408'. The switch 401 has a spring arm 

50 409 which carries a roller 410 arranged to engage 
the adjacent side of the supply roll 182. The 
roller 41 0 presses against the paper roll 18.2 near 
its core 411 (Fig. 28), which is a wooden cylinder 
carrying a pair of trunnions 412 supported in 

55 open slots 413 on top of the transverse frames 
165 and 166. 

As long as there is sufficient paper in the sup­
ply roll 182 to form a bearing surface for the 
spring pressed roller 140, the switch 401 remains 

60 open. When the paper turns are exhausted be­
yond the roller 41 0 and no longer hold it back, 
it suddenly snaps forward and closes the switch 
401. Any suitable alarm device may be con­
trolled by the switch 401, such as a bell or a 

65 lamp or even both. In our machine, the switch 
1!91 lights the red lamp I 33 which we mentioned 
in our description of Fig. 11. The lamp 133 is 
mounted on a bracket 414 which is attached to 
the left frame I 66 (Figs. 22 and 24). 

70 We should point out that the switch arm 409 
engages the side of supply roll 182 and therefore 
operates with a snap action when the diameter 
of the roll reaches a predetermined minimum. 
This distinguishes our alarm device from prior 

75 structures of this type where a lever engages the 
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face of the supply roll and moves slowly as the 
diameter of the roll diminishes, so that no snap 
action of the control member is possible. 

The paper cutting mechanism 

pass. A cord 446 is tied at one end to the plunger 
436 and at the other end to the free end of the 
movable knife 42 I. The cord 446 passes through 
the top of base 161 around .a pulley 441 carried 

Every time the paper feed advances a measured 
length of paper into the open wrapper 172 upon 
completion of a recording operation, the section 

5 by a bracket 448 which is attached to the under­
side of the base. A guide 448' on the bracket 448 
extends across the pulley 441 to hold the cord in 
place. The retractile spring 424 normally holds 
the plunger 436 against the stop 445, which can 
be adjusted to make the cord 446 taut. 

When the cutter magnet 434 (as we shall call 
it) is energized, the plunger 436 is drawn in and 
the knife blade UI is quickly pulled down to cut 
off the recorded sheet 415 which has been :pro-

15 jected out of the wrapper 172. The discharged 
telegram drops into the delivery chute 131 at the 
front of the machine, as we mentioned in con­
nection with Fig. 11. The delivery chute 131 is 

of paper that bears the recorded message is pro­
jected out of the wrapper, as indicated by the 10 
dotted outline 415 in Fig. 29. Before the wrapper 
can close again, it is necessary to cut off the 
recorded message. This is automatically accom­
plished by the following mechanism for which we 
shall refer to Figs. 18, 22, 24, 28, 29 and 31. 

A block 416 on base 167 carries a plate 411 
which is set into a recess in the block and is 
secured by screws 418 (Figs. 18 and 22) . The 
plate 417 has an extension 419 which is thicker 
than the plate itself (Fig. 22) and carries a stud 20 
420 in the form of an adjustable shoulder screw 
for pivotally supporting a knife blade 421. This 
blade is attached to a holder 422 by rivets 423 
ancl the holder is mounted on the pivot stud 420. 
As shown in Fig. 18, a retractile spring 424 se- 25 
cured at one end to the base 167 is attached to 
the rear end of the blade holder 422 and nor­
mally holds the blade 421 up against a stop 425 
carried by an extension 411' of plate 417. 

A stationary knife blade 426 is set .in, a recess 30 
in plate 417 and secured by rivets 427. The left 
end of this fixed blade is fastened to a block 42,5 
by a screw 429. The blocl;;; 428, which is mounted 
on the base 167 in any practical way or cast inte­
gral therewith, supports a leaf spring 430 for :_i,:; 
guiding the movable knife blade 42 I. An exten­
sion 4.31 attached to the free end of the biade 42 l 
passes between the stationary blade 42 6 and the 
spring 430, which thus presses against the mov­
able blade and holds it in line. The tension be- 40 
tween the two knife blades is regulated by a 
bowed spring 422 on the pivot stud 420 (Fig. 22). 
A part 432' of spring 432 (Fig. 22) projects into 
a slot 433 (Fig. 18) on the end of extension 419 
of plate 411 to hold the spring against turning. 

When tne record!=)d paper 415 is projected out 45 
of the wrapper 172, it passes between the open 
knife blades 421 and 426 as shown in Fig. 29. 
When the movable blade 421 is swung down, the 
paper is cut off along the edge of the wrapper 
as closely as possible. The cutting operation of 50 
blade 42 I is done electrically at a predetermined 
moment through the following connections. 

Referring to Figs. 18, 18A and 29, there is a 

;~;:~~e ~~~ i~f \~~ ~:~~ ~~~~:~ !:!~ :::uer~~i~; 55 
screws 435. The solenoid 4311 hr,s a plunger 436 
whi.ch operates with a long longitudinal stroke 
and therefore requires special supporting and 
guiding means. The plunger moves between a 60 pair of guide plates 437 and 438 which are secured 
to the top of the base casting by screws 439. The 
bottom of the plunger rests on a plate 440 which 
is an L-shaped piece attached to the side plate 
438. by screws 441. To permit vertical adjustment 65 of the bottom plate 440, it is provided with ver­
tical slots 442 through which the screws 44 I ex­
tend. 

A plate 443 is secured to the bottom guide 440 

preferably a transparent receptacle through 
which the .operator can see the discharged tele­
grams 449. The bot.tom of chute 131 is formed by 
an inclined plate 45'6 which guides the dischargerl 
sheets towards the front wall of the chute 
(Fig. 29). 

In the present machine, the delivery chute 131 
is detachably secured to the base I 67 by means 
of a bracket 451 which is fastened in place by a 
manually operable lock 452 of any practical con­
struction. It may be assumed that the locking 
device 452 is like the one shown in Figs. 14-17 
previously described. To protect the operator 
from accidentaily cutting his hand on the knife 
blade 421, as when he removes the telegrs,ms from: 
the delivery chute, we provide a guard 453 which 
is a light blade of sheet metal pivotally suspended 
on a rod 454 in front of the knife. The rod 454 
is carried by an arm 455 secured to the fritme 165. 
The swinging guard plate 453 is pushed aside by 
the paper as it emerges from the wrapper 
(Fig. 29). 

The cutter magnet 434 is energized at t,he 
proper moment ,by the operation o! a switch 465 
(Fig. 28) mounted on frame 155 and asrnciated. 
with the paper feed shaft 265. The right end of 
this shaft extends through the frame I fi5 and 
carries a pinion 457 which permanently engages 
a gear 458 mounted on a stud 459 on frame 165. 
A cam 460 is mounted on the stud 459 and con­
nected to gear 458 so that those two parts always 
rotate together. The cam 460 has a notch 461 
adapted to receive the end of a follower 462 which 
is pivoted on a stud 463 on frame 165. 

The switch 456 has a spring pressed button 1154 
which bears down on the follower 462. As long 
as the follower rides over the high edge of cam 
460, it holds the switch button back and the 
switch remains open. When the follower 462 
drops into the notch 461, the button 1164 moves 
out and the switch 456 is closed. As will be ex­
plained later, the closing of switch 456 energizes 
the cutter magnet 434. 

The gear ratio between the elements 457 and 
458 is so related to the movement of the pa!.1er 
feed shaft 265 that during each paper feed opera­
tion the cam 460 makes one revolution from the 
position shown in Fig'. 28. This means that when 
the required length of fresh paper has been fed 
into the open wrapper 112 and the recorded sheet 
projected out of the wrapper, the cutter magnet 

70 434 is energized for a moment (only while the fol­
lower 462 is .in the notcn of cam 460) and quickly 
pulls the knife 4.21 down to cut off the .telegram 
sheet 4.15. The shaft 265 continues to move after 

by .screws 444 and the forward end of this plate 
terminates. in .an . upstanding flange 445 which 
forms a stop for the outward movement of plunger 
436. The stop 445 is .adjustable lengthwise of the 
plunger by providing a longitudinal slot (not 
shown) through which the fastening screws 444 75 

the cutting operation sufficiently to cam the fol .. 
lower 462 out of the notch 481. This opens the 
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switch 456 to release the magnet 434, whereupon the knife 421 flies up to normal position. It will thus be seen that the cam 244 controls the paper feed operation mechanically and controls the paper cutting operation electrically. 
The smoke remover 

In facsimile recorders using. an electric stylus on specially prepared paper the high voltage· of the recording operation liberates fumes or smoke which it is desirable to remove and render in­nocuous. For this purpose we have devised a 
blower arrangement w:W.ch draws the smoke from the recording chs,mber into a filter box mounted in the base chamber of the machine. 

Referring to Fig. 29, an inverted U-shaped 
bracket 465 is attached by screws 466 to the un­derside of base 167. To the right side of bracket 
485 is fastened a fan casing 467 by scre·.vs 468 and the other side of the bracket carries a motor 469 which is secured by screws 410. The motor shaft 
471 extends into the fan casing 461 where it op­erates a suitable fan or blower (not shown). 

The intake of the blower casing 467 connects with a metal pipe 412 which extends upward through a hole in the base top. The upper end of pipe 412 connects with a short piece of rubber tubing 472' which is connected at its upper end to a metal elbow pipe 413. This pipe is attached at its upper end to the flange I H of the wrapper assembly (Fig. 30) by means of a metal fitting 
474 which has a circular flange •H5 adapted to fit into the flange 177 in a tight yet readily sep­
arable connnection. The elbow flange 415 is slotted to make it slightly flexible and thereby produce an air tight joint with the flange In. ~Nhen the operator wants to change the stylus, as previously explained, he pulls out the elbow IH3 which. is freely movable out of and into closing position because of its mounting on the :flexible rubber tube 472'. 

The outlet of the blower casing 467 is connected by a tube 476 to a filter box 477 secured to the top of the base by brackets 418 and 419 .(Figs. 18 and 28). The box 477 contains suitable ma­
terial which filters out the smoke and allows the purified air to escape through perforations in the cover (not shown). It will thus be clear that the blower motor 469 withdraws the smoke liberated in the recording chamber 119 and blows it into the filter box 477. The blower motor 469 is ener­gized simultaneously with the power motor 24 I through circuit connections controlled from the transmitter, as will be explained in connection with Figs. 41-42. 

The transmitter circuits (Fig. 40) 
The source of power for the facsimile transmit­ter is indicated in Fig. 40 by a pair of bus bars A and B which may be assumed to be connected to a commercial line circuit of 60 cycles and 110 volts. A main power switch 4fHJ connects the bus 

bars A-B with a pair of lines 48 I to which con­ductors 1!82 and 483 are connected. by an auxiliary switch 484. 
To simplify the circuit connections in Fig. 40 we have shown a pair of auxiliary bus bars a and 

b leading from the conductors 482 and 483, re­spectively. When a terminal or conductor is 
marked with an arrowhead and labeled a or b, it means that the part thus labeled is connected to the auxiliary bus bar a orb, f;lo that it will not be necessary to show. the wiring or cii:c.uit cdn;. nectioris to the auxiliary bus bars, 1,vhich are con­
nected. to the main bus bars A and B through the switches 480 and 484. • In describing the cir-

30 
cuits we use the convenient.term "wire" to repre-· sent any kind of electrical connector. 

The two lines 481 go to a frequency standard 
485, and the conductors 482'-483 are connected 5 to the power input terminals 485-'-1187 of a pre­
amplifier 488. This apparatus is so well known in the facsimile art that it will be sufficient if we merely indicate the presence of two transformers 
489 and 490 which supply power to the vacuum 10 tubes in the amplifier. Transformer 489 has a primary coil 491 and a secondary coil 4~2. The primary 491 is connected to wires 493 and 494, while the secondary 492 is in the filament circuits of the tubes. The other transformer 4!l!l has a 15 primary coil 495 and two secondary coils 496 and 
497. The primary 495 is connected to wires 494 and 498, the secondary 496 feeds the plate circuits of the tubes, and the other secondary 497 fur­
nishes current for the exciter lamp 80 of the opti-20 cal scanner. The power lead li!82 goes to con­
ductor 493 through a wire 499, and the other lead 
41!3 connects with conductor 494 through a wire 
500. The photocell 63 constitutes the si.gnal in­put of amplifier 488 and the amplified signal out-2.3 put goes over lines 50 I and 502 to a signal inverter 
503. 

The signal inverter H3, like the amplifier 488, is a well known device in the facsimile art, so we need only indicate a transformer 5011 for the 30 heater filaments of the vacuum tubes in the in­verter and another transformer 505 for the plate circuits. The primary 506 of transformer 51111 has its terminals conected to the auxiliary mains 
a and b, and the secondary 50'1 supplies current g,; to the heaters of the tubes. The primary coil 
508 of transformer 505 has one side connected to terminal b and the other side is connected to a conductor 509. The secondary coil 5 HI of transformer 505 furnishes the power for the plate 

.JcJ circuits of the inverter. 
The amplified signal output circuit 5111-502 of amplifier 488 constitutes the input of the in­verter 503 and the output of the inverter goes to lines 511-512. It will be understood that the function of the inverter is to invert the incom-

4-,'> ing signals so that the receiver will record a posi­
tive copy of the transmitted telegram. This op­
eration of signal inverters is familiar to facsimile engineers and we need not go into detail except to mention that the inverter 503, which is really 50 an oscillator, sends out a steady tone or c9-rrier (say 2500 cycles) when disconnected from the amplifier. 

From what has been said so far concerning Fig. 
40 it will be clear that when the operator cloaes 55 the main power switch 480, the frequency stand­
ard· 485 is energized through the circuit lines 
1!81. Nothing else happens until the auxiliary power switch 484 is closed. Thereupon the trans­former 489 of amplifier 488 and the tr~msformer oo 504 of inverter 503 are energized to heat the tube filaments of those two units, which are thereby 
made ready for operation. 

The transmitter has a start· button 513 for operating a switch 514. Let it be understood that 65 the parts 513-514 represent any pni.ctical form of hand operated switch. When the switch 5 ! 4 is closed, a relay 515 is energized through the following circuit: from bus bar A to conductor 
482, wire 499, wire 493 to point 5Hi, wire 5!1. 70 through the closed switch 51:i, wire 5Hl, thn:iugh relay 515, wire 519, .switch 106, wire 4!lll to point 
520; wire 500, and throt!gh conductor 483 to bus bar·B. 

The energized relay 5 I 5, which we call the 75 power relay, closes its contacts 521, 522 and 523. 
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~ relt\YlQcks thr0ugh clos,d contacts :BU and the contact 584. When the mo1lor 582 is elier,,. 

,523 as follows: from wire 493 through contact gized, the arm 563 is slowly moved from contact 

522, wire 498 to. point 524, wire 525, contact 523, 564 to contact 565. The length of time required 

through the winding of relay.SIS and back to bus for this movement cif arm 583 can be regulated 

bar B as described . in the preceding paragraph. 5 and for the purposes of this description we shall 

The start button 513 need, therefore, be held assume that it taltes two secon,ds for the arm 563 

down only for a moment. The closed contacts to swing over to contact U5, where the arm re-

522 and 523 also close the circuit of chopper motor mains as long as the motor 562 is energized. 

85. through wire 52"5 to point 526, through the When. the motor circuit is broken, the arm 563 

motor windings to wire 494 and from there to bus 10 flies back to contact 564. These are the only de-

bar B, as previously traced. tails we need to remember in connection with the 

The closing of contact 522 of energ-ized relay timer 561. 
515 connects the transformer 490 of amplifier 483 As previously mentioned, the lines 481 which 

with the auxiliary bus bars a and b through the are connected to the bus bars A and B go to the 

following circuit: from the input terminal 486, 15 input terminals of the frequency standard 485. 

wire 499 to wire 493, closed contact 522, wire 498, This unit is a standard device well known to 

through transformer primary 495, wire 494 to electrical engineers and requires no description. 

point 520 and to the other input terminal 481. It is sufficient to say that the output lines 

Accordingly the operation of start button 513 en- 510----:51 I supply a 60 cycle alternating current to 

ergizes the plate circuits of amplifier 488. 20 a synchronous power amplifier 512. The line 510 

At the bottom of Fig. 40 are four relays marked goes directly to the amplifier but the other line 

521, 528, 529 and '530. The first relay is operated 51 I is connected to the tongue 536 of relay 521. 

,by alternating current from the source A....:_B, and A wire ·513 containing a load resistor 514 con-

the other three relays operate on direct current. nects line 510 to the closed contact 535 of relay 

The relay 528 is of the slow-release type, usually 25 521, whereby the output of the frequency stand-

called a slug relay. In designating the contacts ard is short-circuited when the relay 521 is not 

operated by these relays it will simplify the de- energized. A conductor 515 connects an input 

scription if we apply a single reference numeral to terminal of amplifier 512 to contact 534 of relay 

each pair of contacts. That is, each assembly of 521. Hence, when this relay is energized the out-

a stationary contact member and its associated 30 put of the frequency standard 485 goes into the 

tongue or armature will be regarded as a relay synchronous power amplifier 5l2. 

contact which either makes or breal{s when the The amplifier unit 512 is another piec;e of ap-

relay is energized. paratus that is so well known as to require no de-

Relay 521 has four make contacts 531 to 534 scription. We need only say that its output lines 

and a break contact 535. The contacts 534 and :;:; 516 energize the synchronous motor 39 which op-

535 have a single tongue 536 in common. Relay erates the scanning cylinder 32. Since tll.e out-

528 has a break contact 431 and a make contact put of amplifier 512 is lnsufflcient to start. the mo-

538. Relay 529 has four make contacts 539 to tor 39, we insert a relay 511 which has a pair Qf 

542 and three break contacts 543 to 545. The make contacts 518 and 519 connected at one side 

contacts 540 and 543 have a common tongue ·54!i 4,1 to the bus bars a and b and at the other side to 

and the contacts 541 and 544 have a common the output lines 516. One side of relay 511 is cop.-

tongue 541. Relay 530 has two make contacts nected by a wire 580 to contact 532 of relay 521 

548 and 549 and two break contacts 550 and 551. and the other side of relay 511 is cQnnected to 

The contacts ·549 and 551 have a common tongue the plus terminal 558 of rectifier 553 through 

552. 40 wires 581, 582 and 583. • 

A rectifier 553 of any practical construction is When the relay 527 is energized upon opera-

represented diagrammatically by a transformer tion of the start button !i 13 (as presently to 

554, a pair of A. C. input terminals 555-556 to be explained), the motor starting relay 577 is 

which the transformer primary 551 is connected, energized through the following connections: 

and a pair of D. C. output terminals 558 and 559 50 from the plus terminal 558 of rectifier 553 

for supplying direct current to certain relays. through wires 58 I, 582, _583, relay 511, wire sao: 
The input terminal 555 connects with contact through closed contact 532 of relay 527, wire 584, 

531 of relay 521 through a wire 560, and the other contact 544 of relay 529 (not energized), wire 

terminal 556 goes to the auxiliary bus bar b. The 585, closed contact 533 ·of relay 527 and through 

Wire 509 which comes from the signal inverter 55 wire 561 to the negative terminal 559 of the rec-

503 is connected to terminal 555. tifier. The energized relay 611 connects the 

A timer 561 is associated w\th the relays 527 to scanning motor 39 to the main power source 

-530 for controlling the sequence of their opera- A-B, and once this motor i& started, the syn-

tion. This timing device is a well known piece of chronous ampli:tJ.er 512 takes over the duty of 

apparatus purchasable in the open market, so we 60 running the motor after the relay 511 is re-

need only say that it comprises a small synchro- leased. 
nous motor represented by a winding 562, a piv- When the power relay 515 is energized upon 

oted switch arm 563 and a pair of contacts operation of the start button 513, as previously 

564::.._565. For convenience We shall refer to 562 explained, the relay 521 is energized from the 

as the timer motor. One side of this motor goes 65 bus bar a throu,gh the closed contact 521, wire 

to wire 560 and the other side is connected to 586, through the rela,y winding, and to bus bair b. 

contact 531 of relay 528 through a wire 566. The It is evident that the relay 527 remains ener-

timer arm 563 is connected to a wire 561 which gized as long as the power relay 5 Hi is in op-

goes from the. negative terminal 559 of rectifier erated condition. When the energized relay 521 

553 to contact 533 of relay 521. A wire 568 con- 70 closes its contact 531, which is connected to .bus 

nee.ts the timer contact 564 with contact 538 of bar a, tl:J.e re<:tifler 553 i& energized thrqttgh the 

relay $28, anct a wire ss, conti,ects t1;1e tither timer tra:n,sformer primary 5U. 
contact 565 with the tongue 548 of relay 52P. The closed relay contact 531 also enei:gizes the 

iin the o,peratloµ. of timer 5G I it Ui to be ~s- pruuary coil 508 to transformer 505 in the sig-

sumed tllat the arDl 563 normally rest& against 75 nal inverter 503 through wires 560 and 509, the 
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other side of coil 508 going to bus bar b. Ac­
cordingly, the plate circuits of the inverter tubes 
are connected to the source of power A-B. The 
relay contact 531 also energizes a relay 581 
(upper right corner of Fig. 40) which is ·con­
nected by a wire 588 to wire 51!9 and therefore 
to the bus bar a. The other side of relay 581 
goes to bus bar b. When the relay 581 is ener­
gized, its contact 58!! closes the control circuit 
590 of the radio transmitter 13. 

The closed contact 531 of relay 521 also en­
ergizes the timer motor 562 from bus bar a 
through wire 560 to point 591, through the mo­
tor windings to wire 566, across the closed con­
tact 531 of relay 528 (not yet energized), wire 
592, and through closed contact 551 of relay 530 
(still inert) to bus bar b. When the timer is 
thus energized, the arm 563 moves over to con­
tact 565 and this operatic n (as we have assumed) 
requires two seconds. -

When the timer arm 563 engages the contact 
565, the slug relay 528 is energized for a moment 
through the following connections: plus term;nal 
558 of rectifier 553, wire 581 to point 593, through 
relay 528, wire 594, closed contact 543 of relay 
529 (not yet energized), wire 569, and throue-h 
the timer arm 563 to the negative terminal 559 
of the rectifier. The energized relay 528 opens 
its contact 537 and thereby deenergizes the timer 
motor 562, thu~ causing the switch arm 563 to 
fly baclc against the contact 56!'!. The breaking 
of contact 565 disconnects the relay 523 from the 
rectifier 553, but as this relay is slow to release 
it holds its contact 538 closed long enough to 
energize the next relay 529. 

The circuit of energized relay 529 goes from 
the plus terminal 558 of rectifier 553, wire 58 I to 
point 593, wire 582, through relay 529, wire 595, 
through closed contact 538 of relay 528 (still 
energized at this moment), wire 563, and 
through the timer contacts 564-563 to the nega­
tive terminal 559 of the rectifier. Relay 529 
locks through its closed contact 54 I, wire 535, 
closed contact 533 of relay 527 (which remains 
energized) and through wire 567 baclr to the rec­
tifier. In other words, the relay 529 remains 
energized independently of relay 5211 and the 
timer 561. 

Rela.y 529 through its cont9,ct 545 controls a 
relay 596 which has one lead 597 connected to 
contact 521 of the power relay 5 I 5 and the other 
lead 598 goes to contact 511,5. When the relay 
515 is energized by operating the start button 
513, the relay 596 is connected to bus bars a and 
b before the relay 529 is energized. The func­
tion of relay 596 will presently be explained. At 
this time we need only mention that the ener­
gizing of relay 529 breaks the contact 545 and 
releases the relay 596. 

Relay 529 also controls the output circuit of 
amplifier 488. As long as this relay is inactive, 
its open contact 539 keeps the amplifier output 
lead 502 open. Upon the closing of contact 539, 
the amplifier output circuit 501-502 is fed into 
the signal inverter 503. However, the output of 
the inverter is at this time short-circuited by the 
closing of contact 5~2 of the energized relay 
529. This short-circuit can be traced from 
point 599 on line 511, wire 500, contact 542, wire 
60 I to closed contact 550 of relay 530 (not yet 
energized), and wire 602 to point 603 on line 512. 

The breaking of contact 544 of energized re­
lay 529 deenergizes the relay 571 of amplifier 512, 
so that the contacts 518-,.579 are. released and 
the bus bars a and b are taken off the circuit of 
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the synchronous scanning motor 39, which is 
now operated by the synchronous output of am­
plifier 572. The breaking of relay contact 543 
holds the circuit of relay 528 open even after the 

5 timer arm 563 again engages the contact 565. 
Let us now go back for a moment to the slug 

relay 528 which has been disconnected from the 
rectifier but which did not release it contacts 
537 and 538 until the relay 529 became energized. 

10 The release of contact 530 has no effect on the 
locked circuit of relay 529. The closing of con­
tact 537 again energizes the timer motor 562 
and the arm 563 starts moving toward contact 
565 which it touches after an interval of two 

15 seconds. 
We now have the condition where the contact 

54tl of relay 529 and the timer contact 565 are 
closed. As a result the relay 530 is energized 
through the following connections: from plus 

20 terminal 558 of rectifier 553, wire 581 to point 
593, wire 582 to point 604, wire 583 to point 605, 
through relay 530, wire 606 to closed contact 540; 
wire 569 to contact 565, and through the timer 
arm 563 to the negative side of the rectifier. 

25 Relay 530 locks through its closed contact 548, 
wire 5S5 and the closed contact 533 of energized 
relay 527. It is important to remember that the 
relay 5311 is energized two seconds after the ener­
gizing of relay 529. The purpose of this interval, 

30 which we have put at two seconds by way • of 
example, will shortly become clear. 

When the energized relay 530 breaks its con:. 
tact 55!1, it removes the short-circuit from the 
inverter output lines 511-512, which now con-

35 nect with the radio transmitter 13 through the 
closed contacts 607 and 608 of energized relay 
587. A T-pad 609 of conventional construction 
regulates the power level of the input circuit 
!iHl-6!0' of the radio transmitter 13, 

-lo The ciosing of relay contact 549 connects the 
solenoid 96 of the scanning mechanism with the 
bus bars a and b through wire 611, whereby the 
half nut 84 is thrown into mesh with the feed 
screw 50, as previously explained. The scanning 

,iii carriage SK now starts to move down. When the 
energized relay 530 breaks its contact 551, it de­
energizes the timer 561 and the arm 563 instantly 
returns to normal position against the contact 
564. 

00 The relay 596, which is energized from the bus 
bars a and b upon operation of the power relay 
515, has two break contacts 612 and 613 and two 
make contacts 614 and 615. The contacts 612 
and 6!4 have a common tongue 616 connected to 

05 a wire 611, and the contacts 613 and 615 have a 
common tongue 618 connected to wire 602. The 
contacts 612 and 613 are connected to the output 
lines 51 I 9,nd 512 of inverter 503, and the con:.. 
tacts 6 ! 4 and 6 15 are connected to a pair of ter-

uo minals 519 and 620 of the frequency selector 15. 
We mentioned this device briefly in the descrip­
tion of Fig. 1 and now we shall say something 
more about it. 

Assuming that we have three cars that· op-
r;~; erate as mobile recording units in our system, the 

selector mechanism 15 comprises three oscillators 
62 ! , 822 and 623 which deliver different fre­
quencies adapted to select cars Nos. 1, 2 and 3, 
respectively. Each oscillator has a pair of out-

'i'\i pui; terminsJs 624 arranged to be connected with 
the terminals 619 and 620 by wires 625. A rotary 
hand knob 62 ii enables the operator to select the 
particul8,r oscillator which is to be connected to 
the radio t!'ansmitter 13. 

76 Let us suppose that the operator has a message 
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,for :car No. 1. He turns the selector knob ·,62 6 -to 
.connect the oscillator 62.1 which is assigned to 
.that particular car. With relays 581 and 596 
both energized, the oscillator 621 sends its fre­
quenoy to the radio transmitter 13, through the 
following connections: From the selector switch 
.terminal 619 to relay contact .614, wire 611, relay 
contact 601 and through line 6·10 to the --radio 
transmitter. From the other selector terminal 

36 
salient points -in -the autonmtic .control :between 
the sending-station and the selected •receiving sta­
tion if·we•give·a.synopsis of what happens·at,the 
sending station when the start ·button· 5,13 is oper-

5 ated. 

:no we go to contact 615 through the T-pad 609 ,10 
to wire 62'1, relay contact 608 and through the 
circuit line 610' to the .radio transmitter, which 
broadcasts the selector frequency to be picked up 

To begin with, the closing of the main power 
switch 480 connects the frequency standard 486 
.with the source of power A-B. When the aux­
iliary ,power switch 484 is closed, the filament or 
heater circuits of the vacuum tubes in the prea:m'­
plifier '488 and in the signal inverter 50-3 are 'Con-
·nected to the source of PO',ver through the ·auxil­
iary bi'.,s bars a and b. The units 488 and 5ot 
are thus ·readied for operation. The attendant 
inserts the ·me~sage to be transmitted into the 
scanning ·cylinder 3-2 and adjusts the selector 

,by car No. 1. What this frequency does in the 
recorder outfit of the selected mobile unit will be 15 
:e»plained in the description of Figs. 41 and 42. 

It -should be pointed out that the interval dur-
1ng_which the selector frequency is sent over .the 
,radio circuit is determined by the movement of 
.timer arm ·&63 from contact 564 to contact 565. :20 
This interval, as already mentioned, is here as­
sumed .tp be two seconds, •which we have .found 
to .be sufficient in our present system but which 

knob 626 to select the pal'ticular car for Which 
the·message is.intended. 

After telephoning to the opera.tor of the se-
lected car whatever instructions or information 
may be necessary, the attendant at the sending 
station ,presses the start button 5'13 for a moment 
andthis is what·h2"ppens: 

of "course can be varied to suit particular con­
ditions. 

The reason .why the transmission of the sele_c­
tor frequency is determined by the timer arm .563 
:will .be understood if we recall the following op­
erations. When the relay ·527 is .energized, its 
·contact 631 connects the relay 591 to bus bars a 
and b so that the contacts 601 and 608 are closed. 
With the relay 596 also energized upon opera­
tion -of -the 'start button ,513, the frequency selec-
tor -circuit is connected ·to the input of radio 
transmitter 13. The energizing of relay 521 also 
energizes the timer 56 I and in two seconds the 
arm -563. engages the contact 565. When that 
hqppens, the relay :528 is momentarily energized 
and closes the circuit of relay 529 which opens 
its contact 545 and releases the relay .596. This 
automatically takes the selector frequency-off the 
radio input 61'0 and &·IO' .after a transmission 
time of two.seconds. 

In describing Fig. 1 we mentioned that the· 
facsimile sending station had a two--way -tele­
phone set 18 for calling up :the operators of -the 
mobile:recelving units. In Fig.-40 this telephone 
set: is represented diagrammatically by :a micro­
phone !l28 adapted to be connected to the radio 
transmitter :13 and a]oud speaker l!29-connected 
to the .radio receiver 14. It is to be understood 
that the :handle of microphone -628 has a switch 
button ,!i3!1 whJ.ch the operator automRticaUy 
pushes:in when·he grips the handle to close the 
control circuit 590 of radio transmitter 13 
through wires 631. 

The microphone circuit·GU is connected to con­
tacts 6-33 and 634 of relay 581 which is not ener­
gized:at this·time, so that the microphone i<1 nor­
riially·connectedto the input lines 61!1 and 111!1' of 
the ;radio trans1:nitter for sending out verbal In­
structions to the car operators. The telephone 
talk coming from the car operators :1s received 

Relays 515 and 596 are operated. The exciter 
-25 lamp 60, the chopper motor 65 .and the plate -cir­

cuits of ·preamplifier 48·8 are energized. 'How­
ever, the output circuit 50 l-'51!2 of this amplifier 
is still ripen at contact 639 of relay .529. 

Relay 52:7 is energized and causes the energiz-
30 ing of the plate circuits i.n signal inverter·503, th.e 

rectifier 554, the synchronous timer 551 and the 
relays 571 and 5,17. Consequently, the synchro~ 
nous sc2,nning motor 39 is ,started, the micro­
phone circuit •5·32 is disconnected and the ;selec-

35 tor frequency is sent out over the radio transmit­
ter 13. 

At the end of two .seconds, the timer ·arm 0963 
touches, the contact 5.65 whereupon the relay 528 
is 'energized for a ·moment, thereby deenergizing 

4.0 the timer and ()peratingthe relay 529. When the 
relay 52il is deenergized the timer 561 starts re­
cycling. 

The operation of relay 529 deenergizes the re­
!r96, whereby 'the selector frequency is taken• off 

45 the liries 611 and 621 two seconds after it started. 
'The operation of relay 529 closes the output of 

preamplifier 488 and the same time short-cir­
cuits the output of inverter 503. 

Two seconds after the relay 529 is energized, 
50 the timer arm 56 I • again touches ·the contact 555 

and the relay 530 is energized. As a :result, 'the 
inverter output 51 !-512 is freed of its short-cir­
cuit and &o~s irlto the radio transmitter 13. At 
the same 'time '.the half.:riut magnet !l'6 is ener-

55 gized and the timer'561 is again deenergized. 
Therefore, the ei1ergizing of relay 530 Plits the 

facsimile transriiitter into operation to scan the 
message in cylinder 32. The first facsimile sig,. 
nals to go over are the phasing signals produc:ed 

60 by ithe black ;mark '38' on the_ telegram sheet. 

at ·the sending station through the Ioc1d spe::ik~r 
629. It should be noted that during facs.imile 65 
transmission when the rel:w 5111 is energized, the 
microphone is disconnected from the radio trans­
mitter 13 so that it is impossible to jam the 
facsimile signals with an attempted telephone 

At the dlosei:if a scarining'operation, the caFriage 
-SK opens the switch Hi& whereby the power relay 
5 f 5 is deeiiergized and all pa1;ts are restored to 
normal. 

it wiii 'be seen, then. chi:i.t once the ri1achine i;, 
started by the button 513, the various operations 
we have described take place automatica.lly and 
so quickly that only about four seconds elapse be­
tween ·the pressing of the start button 513 and 

message. 

Operation of Fig. 40 

·The operation of the various control circuits in 
Fig. 40 will be clear from the preceding detailed 
description, but it will help us to remember the 

70 the beg£nning of facsirnile transmission. 
There are two features in tl:ie trailsniission cir­

cuits of Fig. 40 that should be remembered .for 
a clear. understanding of the receiver circuits in 
Figs. 41 arid 42 presently to be described ... First; 

75 tllere,is:the .tw.o,esecond intervaLduring which .the 
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selector .frequency is transmitted over the 'radio 
"circuit upon. the energizing of relay 527. This is 
the selector interval during which the desired 
.mobile unit is selected to receive the coming mes;.. 
sage. Second, there is another interval of tvJ-o 
seconds between the operation of relay 529 and 
the operation of relay 530. During this interval 
the selector frequency as well as the 01.ltput of 
inverter 503 are off the lines 626 and 627 that 
go to the radio transmitter 13. This silent in­
terval we call the· no-tone interval during which 
the selected receiver is automatically conditioned 
for the recording operation, as will be explained· 
In the description that follows. 
• In a system using but one c::.i,r to be connected 

with the sending station (as would come within 
the purview of our invention), the selector fre·­
quency device 15 would · not be necessary, for 
then the steady frequency tone sent out by the 
signal inverter 503 for a period of two seconds 
would operate as a selector frequency. The con._ 
trol apparatus of the car would, of course, be 
tuned to the frequency output of the inverter. 

In the broader aspect of our invention we ·con­
template a selector mechanism capable of send­
ing out any kind of selecting signals that will 
automatically place a desired car· in facsimile 
receiving condition. For example, the selecting 
devices 62 ! to 623 can be of a type that will gen­
erate different code signals, each adapted to se:.. 
lect a particular car. 

The recorder circuits (Figs. 41-42) 

The source of power for .the electrical appa­
ratus of the facsimile equipment installed in each 
car is a storage battery 635. A main lead 636 
(which runs through both Figs. 41 and 42) con­
nects various electrical devices to one side of the 
battery, the other side of which is grounded. In 

.. Fig. 41 the units directly connected to ba.ttery 
lead 636 are two dynamotors 637 and 63!1, a fre­
quency standard 639 (with respect to the filament 
circuits) and a converter 6110. These units are 
therefore energized and placed in a standby con­
dition by the mere closing of the battery circuit. 
A switch 6<11 enables the operator to turn the 
electric power on and on, and when the power is 
on a lamp 642 (Fig. 42) lights and shines through 
the jewel !29 on the dashboard of the car. 

The synchronous stylus motor 321 is connected 
by Unes 643 to the frequency standard 639 which 
drives the.motor and therefore the stylus 290 in 
synchronism with the scanning mechanism . of 
the distant transmitter. The power. motor 241 
and the blower motor 469 are connected in paral­
lel to the AC output lines 6411 of an inverter 645 
.which is energized through the battery input 
line 646; ' 
, The signals brcmdcast frotr1 the sending station; 
whether they represent the .selector frequency or 
facsimile transmission, are" received by the radio 
receiver 18 of the selected car. The output of 
this receiver forms the input of the amplifier 
unit 20 and goes through lines 647 to a trans­
former 646 which. has the usual primary and 
secondary coils 649 and 650. The primary Gtl9 
is. connected to the radio output circuit 547 
through a T-pad 651 and a condenser 652 to ad­
just the input power level as required for the 
best results. 

The amplifier 20 contains a triode 653, a beam­
power tube 654 and a twin triode 655. The heater 
filaments 656 of. all three tubes are connected to 
the battery lead .636, through a conductor 657. 
The grid 658 of tube 653 is connected to one side 
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of the secondary coil 650 and the other side . of 
this coil goes to a grounded wire 659 which con­
nects with the cathode 660 through the usual 
resistor-condenser combination. A conductor 

5 661 connects the plate 662 of tube 653 with the 
control grid 663 of tube 654. The screen grid 
664 of this tube goes to a conductor 665 and the 
cathode 666 is connected to the grounded wire 
659, the same as cathode 660 of tube 653. 

10 A transformer 667 comprising a primary coil 
658 and a secondary coil 669 constitutes the out­
put end of the amplifier 20. One side of primary 
658 goes to the plate 670 of tube 654 and the 
other side of that coil is connected to conductor 

15 '665 which runs through both Figs. 41 and 42. 
One side of the secondary coil 669 is connected 
to the recording line 337 and the other side of 
that coil is grounded.· The stylus 290 being con­
nected to line 337 receives the amplified signals 

20 generated in the transformer winding 669. • In 
other words, the circuit of coil 669 constitutes 
the recording circuit of the facsimile receiver. 
A grounded resistor 669' (Fig. 42} connected to 
line 331 serves as a continuous load on trans-

25 former 667 and therefore on tube 654, which 
operates better with such a load. 

The twin triode 655 is part of the frequency 
telector embodied in the amplifier unit 20. The 
tube 655 has two sets of three electrodes, one set 

30 comprising a plate 671, a grid 672 and a cathode 
673, and the other set comprising a plate 674, a 
grid 675 and a cathode 676. The first three elec­
trodes act as an amplifier and the other three as 
a rectifier. The cathodes 673 and 676 are con-

35 nected to e, grounded conductor 677 through the 
bias resistors 678 and 679 which are in parallel 
with the associated grid-leak condensers, accord­
ing to usual practice. 

The grid 672 of tube 655 is connected to the 
40 plate conductor 661 of tube 653 by a wire 680 

which includes a condenser 681. The connecting 
point 682 may be called the filter tap because it 
is the point where the incoming selector fre­
quency is tapped from the amplifier tube 653 to 

45 the filter control tube 655. The grid 672 is con­
nected to the grounded wire 677 through a high 
resistor 683. 

The frequency selector portion of the combined 
.amplifier and selector device 20 includes a .:filter 

50 unit 684 which comprises a transformer 685 with 
a primary coil 686 and a secondary coil 6S7. Each 
coil is shunted by a condenser 688 and 689, re­
spectively. One side of primary 686 is connect.ed 
by a wire 590 to the plate 671 of tube 655, and 

55 the other side of that coil is connected by a wire 
691 to a conductor 692. The secondary coil 687 
is connected at one side to the grid 675 of tube 
655 by a wire 693 through a high resistor 694, 
.and the other side of that coil goes by a wire 695 

60 to .the . grounded conductor 677. 
The. conductor 69l! is an output lead of dyna­

motor 637 and carries (in this particular in­
stance) a 300 volt direct current which goes to 
the plate conductor GS l of tube 653 through a 

65 resistor 696. A condenser 696' keeps the direct 
current voltage from the grid 663. The dyna­
motor lead 692 is also connected to the amplifier 
plate 61 l of tube 655 through wire 691, primary 
coil 686, and wire 690. 

70 The voltage in wire 691 from lead 692 divides 
at the point 697, one path going through the 
transformer primary 685 and the other path 
going to the grounded wire 577 through a volta,ge 
dividing resistor 698 and the cathode bias resistor 

75 679 ... The rectifier cathode 676 of tube 65.5. is .con~ 
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.hected by ,a wire 699 to ,point 699' between the 
resistors 679 and 698, whereby .the cathode is 
:Positive with respectto the grid•G75. Putting this 
·another way, the purpose ·of the voltage divider 
698 is to bias the grid 675 negatively with respect 5 
'to cathode 61S. In the apparatus we have been 
·using this negative bias amounts to about 20 
volts. 

The rectifier electrodes 674-6U-675 of tube 
'655 control a relay 700 (Fig. 42) which we call 10 
•the line relay of the recorder control circuits. 
A conductor l!i I connects one side of relay 700 
permanently with the 300-volt direct current out-
put df dynamo tor 537, and the other side of this 
.relay-goes by way of conductor 702 to the rectifier 15 
plate 674 of tlthe ·655. A condenser 703 is con;.. 
·nected a.cross conductors S91 and lD2 to smooth 
out the peaks of the rectified half waves that go 
across the electron p9,th between plate 674 and 
cathode am. For convenience let us cull this '20 
electron p:,,,th by the single reference numeral 
704. 

It will be clear that the line relay 700 is en­
ergized only when the electron path 71!4 has suffi­
cient conductivity to close the relay circuit. The· 25 
condition of electron path 704 is determined by 
the filter unit 6811 and the operation of this unit 
depends upon the selector frequency received by 
the input transformer 648 of the amplifier 2!1. 
We should remember that each car has its own 30 
band-pass filter which lets through only the par­
ticular frequency assigned to that car. Let us 
·assume in Fig. 41 that the amplifier is receiving 
a selector frequency to which the filter uriit 6114 
,has been tuned. The operation of line relay 700 35 
in response to this frequency is effected as follows. 

The incoming selector frequency goes from tap 
682 to grid 672 of tube 655. The direct current 
circuit for plate GT I goes from the dynamotor 
output lead 692 to wire 691, through primary coil ,10 
686 and wire 690 to plate 671, across the electron 
path to cathode 673 and to the grounded return 
wire 677. Therefore, the selector frequency im­
pressed on grid 672 passes in amplified form 
through the transformer primary 686. Since 'the 45 
filter unit 684 will let this frequency through, 
the induced E. M. F. in the secondary coil 687 
so controls the grid 675 that the current flow 
across the electron path 704 energizes the line 
relay 700. The circuit of this relay goes from 50 
dynamotor lead 7 0 I through the relay winding, 
conductor 702, across electron path 704, wire 699, 
and through resistor 619 to the grounded return 
wire 677. 

The band-pass filter 635 performs another im- 55 
portant function, namely, keeping the line relay 
lOO (and therefore the facsimile equipment of the 
car) inoperative while telephone conversations 
are going on between the sending station and the 
selected mobile receiver. As we shall presently 60 
explain, the facsimile recorder can not be started 
unless the relay 100 is energized for a predeter­
mined interval, and this relay, as we have seen, is 
operatively energized only by the selector fre­
quency which passes through the filter 684 of u5 
the car. Therefore, the band-pass filter 684 con­
stantly acts as a custodian that prevents the 
energizing of relay 700 for the required interval 
except when it is desired to start the recorder. 
How this operation of relay 700 automatically sets 70 
the recording mechanism going will now be de­
scribed. 

The line relay TOO.has a. make. contact 705, a 
break contact 706, and. a. tongue 107 common to 
both contacts .. A condenser 708 and a resisto1· 75 
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:789, both grounned, are connected in paralleLto 
the relay tongue UT. The make contact 'l05 Js 
connected by a wire ll O to a conductor HI which 
is the output lead of converter 640 and .carries (in 
this instance) a 150-volt direct current. The 
wire 110 includes a high resistor 712 and a lower 
resistor l 12' which are in series with condenser 
708 when the relay contact 705 is closed. 

We stated in the description of Fig. 40 that the 
selector frequency was· sent over the radio• circuit 
for a ·period of two seconds. Accordingly the -line 
relay lOO is •kept energized for that interval and 
closes its contact 705. The condenser 708 iS 
now charged by the converter 640 through lead 
HI, resistors ll 2 and 712' in line 71 O, relay con­
tact 705, and through the ·condenser to ground. 
The resistors 7 12 and 712' control the current 
flowing into the condenser and are so calculated 
that it takes two seconds to charge the condenser 
to a value ·sufficient for its intended operation. 
Short pulses (that is, such as last less than two 
seconds) , while they will briefly energize relay 
700, are not of sufficient duration to charge the 
condenser .108 to the value required for its .Pre­
scribed function, which is about to be explained. 

In addition to line relay 700, which makes the 
recorder operative, there are seven relays in 
Fig. 42 for automatically controlling various 
functions of the machine. We have designated 
those seven relays as Jollows: two power relays 
713 and 714, an A. C. relay 715, a battery rel11y 
716, a phasing relay 71.7, an end-of-message relay 
718, and finally a release relay 719 which restores 
all the relays to normal. 

As we have seen, the immediate purpose of relay 
700 when energized is to cause the adequate 
charging of condens·er 708. Upon release of :that 
relay the condenser instantly discharges through 
closed contact 106, wire 720, contact 721 of relay 
7 15, wire 7 22, and through relay 7 13 to ground. 
The energized relay 713 closes its contact 723 
and completes the circuit of relay 7 14 from the 
150-volt D. c. conductor 711, contact 724 cif un­
energized relay 719, wire 725, through relay l:14, 
wire 726, closed contact 123, and through relay 
l 13 to ground. This circuit thus locks the relay 
113 upon cessation of the condenser discharge 
current and at the same time energizes ·the relay 
114. 

The operation of relay 713 energizes the 111-
verter 645, through the battery lead 636 to point 
727 (Fig. 42), wire 728 to point 729, wire 730, 
closed contact 731 of relay 713, wire 73'2 arid 
through conductor 646 into the inverter. The 
llO~volt A. C. output lines 644 go to relay ·7'15 and 
energize the same. The energized inverter 845 
operates the power motor 241 and the blower 
motor 469. When relay 715 .is operated .arid .be:. 
fore the relay H6 is .energized, any residual charge 
in condenser 708 .is cleared out through wire nil, 
closed contact 733•of relay 11s; wires 734 and 134', 
and through closed contact 735 of relay 7 16 to 
ground. This keeps the residual condenser dis• 
charge out of the phasing relay ll 7. 

The energized relay H3 also niakes the ·60-
cycle frequency standard 639 operative to run 
the stylus motor .321. These frequency stand­
ards, as is well known, contain a set of vacuum 
tubes which operate an output transformer at 
the required frequency and voltage. The fila­
ments or heaters of the vacuum tub.es in unit 
639 are connected. to the battery lead U6 by 
a wire 134, apd the:plate·supply (300 volts D. C:} 
is furnished QY the dynamotor 638 through two 
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branch leads 735 and 736. Conductor 735 sup­
plies the plate voltage for all tubes except the 
last one which is not energized until the relay 
713 is operated. When the last or output tube 
of unit 639 is energized through conductor i36, 
relay contact 737 and return wire 738. The 
power output of frequency standard 639 is now 
•ufflcient to operate the synchronous stylus mo­
tor 321. The stylus 290, :however, does not ro­
tate until its shaft 306 is released. by the phasing 
magnet 342. • 

The energized relay 715 operates the clutch 
release solenoid 267 from battery iead 636 
through the solenoid winding, wire 739, closed 
contact 7 4 II of relay 716 (not yet energized) , wire 
7 41 and through the closed contiwi 7 42 of relay 
715 to ground. As we explained earlier, the 
operation of solenoid 267 releases the cam 243 
(and therefore the entire cam assambly CS, 
Fig. 35) for rotation unU the stop shoulder 251 
strikes the follower 252. Let us remember that 
during this movement of the cam assembly the 
wrapping mechanism is closed to shape the pa­
per into a cylindrical form for recording. 

The operation of relay 714 energizes the half­
nut solenoid 357 from the battery lead 636, wire 
743 through the solenoid winding, wire 744 to 
wire 745, closed contact 746 of relay 718 <not 
energized), wire 747, closed contact 748 of relay 
ll 9 (not energized);· and through the closed con­
tact 749 of energized relay 714 to ground. The 
operation of solenoid 357 moves the half-nut 356 
into mesh with the feed screw 236 and • the 
scanning carriage K starts moving forward (to­
ward left in Fig.· 42) closing the switch 332. 
The. movement of )ever 354 to coupling position 
by solenoid 357 oµens the switch 364 which is 
connected to the recording line 337 by a wire 
750. 

Let it be noted that the output coil 669 of 
amplifier 20 is normally grounded at both ends 
through two grounding circuits. One of the 
circuits goes through the closed. switch 364, as 
already mentioned, and the other circuit goes 
from wires 750 and 750' through the insulating 
contact piece 34 I a of phasing magnet 342 and 
through cam 333 .to ground. Therefore, even 
when the switch 364 is opened by the operation 
of solenoid 357, the stylus 290 is still shorted 
out by. the grounded wire 750'. Consequently 
the output of amplifier 20 can not go to the 
stylus 290 until the phasing magnet 342. is. ener­
gized. 

The relay 716 is energized from battery lead 
636 to point 727, wire 728 to point 729, wire 730, 
closed contact 731 of energized relay 713, wire 
732, closed contact 751 of energized relay 715, 
wire 752 and through the winding of relay 716 
to ground. The closed contact 753 of relay 716 
short-circuits the high resistor 712 for a pur­
pose that will presently become clear. It should 
be noted that when the energized relay 7 I 6 
opens its contact 740, the circuit of. solenoid 
2 67 1s • broken, so that the operation of this sole­
noid is only momentary to lift the follower 2 52 
off 'the cam 243. 

Up to this moment, then, we have the :fecoi·dei' 
in .this condition: The blank has beeh wrapped 
into cylindrical form, the scahriing carrfage·K 
is starting to move forward, the stylus motor 
321 is running, one of the grounding circuits has 
been removed from stylus 290 by the opened 
switch 364, and the high resistor 712 has been 
shorted from the condenser charging line 7 l O. 
Th~se opera~ioni; are all performed withiri 'the 
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two-second no-tone interval which we described 
in connection with the transmitter circuits of 
Fig. 40. 

The transmitter is now sending out phasing 
5 pulses or signals produced by the scanning of the 

black mark 38' on the transmitted telegram. 
The line relay 700 responds to these phasing 
signals which are sufficiently long to charge the 
condenser 7 OS through the low resistor 7 12' in 

10 line 710, from which the high resistor 712 has 
been shorted out so as to reduce the charging 
tfrrie of the condenser. The resistor 7 12' is so 
chosen that it. requires a duration of approxi­
mately half the phasing signal time to charge 

.ip the condenser 108 to the required value. 
When the reiay 700 is released upon cessa­

tion of the phasing signal, the charged con­
denser 71!3 is discharged through wire 720, closed 
contact 7 33 of energized relay 715, wire 734, 

20 through phasing relay 717, wire 7 5 6 and to 
ground either through the closed contact 757 
of relay 718 (not energized) or by wire 758 
through switch 382 which the moving carriage 
K has allowed to close. The relay 717 locks 

2/> through its contact 759 and a limiting resistor 
759'. Obviously, from what we said in the 
preceding paragraph, short pulses of less than 
half the phasing signal duration will not op­
erate the phasing relay 717. 

;:.o The energized relay 717 operates the phas­
ing magnet 342 from point 7 60 on line 711 through 
resistor 161, ciosed contact 7 62 of relay 717, 
wire 763 and through magnet 342 to ground, 
Tlie energized magnet • 342 releases the locking 

35 cam 338 and ungrounds the line 750', with the 
result that tlie stylus shaft 306 is now rotated 
by.,the synchronous motor 321 and the stylus 
290 is operatively connected in the recording 
circuit. Hence, the stylus 290 rotates in syn-

40 chronism with the scanned telegram sheet 38 
in the • transmitter arid produces a facsimile of 
the transmitted message in a manner well known 
to those familiar with this art. 

When the carriage K reaches the end of its 
40 forward movement· or completion of a scan.:. 

ning operation, it closes the switch 386 which 
energizes the relay 71 e from battery lead 636, 
wire 764, switch 386, wire 765, through the relay 
winding, wire 766, and through the. closed con-

50 tact 7 67 of relay 7 19 <not energized) to ground. 
The energized relay 71 a locks through battery 
~ead 636, wires 728 and 130, relay contact 731, 
wire 732, conductor 646, wire 786, closed contact 
769 and through the relay winding as before. 

55 The opened contact 7 46 of energized relay 718 
breaks the circuit of solenoid 357 which releases 
:the half-nut 356 from feed screw 236 and al­
lows the carriage K to return instantly to nor­
mal position. 

60 Let us recall (Figs. 20 and 39) that during the 
return movement of the carriage K the lever 277 
is throwri up by the trigger 285 and releases the 
cam . assembly CS for movement from the posi­
jion in Fig. 36 to that in Fig. 37. As a result, cam 

65 245 opens the wrapper 172 and cam 244 feeds· a 
fresh. length pf paper into the open wrapper, 
thereby projecting the recorded sheet out. of the 
wrapper .• i\.t the sa.metime the paper feed shaft 
2~5 OPElrates the cam 460 to close the switch 456~ 

70 thereby energizing the solenoid 434 to shear off 
tJ:ie recorded message which falls into the holder 
131. As previously mentioned, when the paper 
supply· is· nearly exhausted, the switch 407 • is 
c:icised and the lamp 133 lights to warn the opera-:-

71 .tfJr of that fact. • • • • 
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The closing of switch 456 also energizes the 

relay l 19 from the battery lead 635 through a 
wire 110, and the opening of relay contacts 724, 
748 and lGl releases all the other relays of Fig. 
42. The relay l 19 has a make contact 11 I, and 5 
when this is closed it keeps the inverter 645 ener­
gized from battery lead 636 through a wire 128, 
contact 17 I and conductor 645. The inverter, 
therefore, keeps the power motor 241 running 
until the cam 460 that controls the knife solenoid 10 
434 has turned sufficiently to throw the follower 
out of the notch 46 l so as to open the switch 
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matic adjustment of the filter frequency cbni.;. 
prises a pair of condensers 118 and 119 (Fig; 42) 
connected by wires 180 and 18 I in parallel with 
the condensers 688 and 689, respectively, in the 
filter unit 684 (Fig. 41). The circuits of con­
densers 178 and 779 are controlled by contacts 
i!l2 and 783, respectively, of relay l 13. Until this 
relay is energized, the condensers 118 and 779 
are out of circuit and the filter unit 684 remains 
tuned to the selector frequency of this particular 
car, so that the relay TOO will respond only to that 
frequency. 

After the car in question has been thus selected; 
the energized relay l 13 closes the contacts 182 

456. This now deenergizes the relay 719 and also 
releases the cutter solenoid 434 which allows the 
knife 421 (Fig. 18) to fly back up. 

With the release of relay 719 after the shearing 
of the recorded message, the machine automati­
cally shunts down and stays ready for the next 
message, The battery switch 64 I is left closed 

15 and 183, thereby connecting the adjusting con­
densers li8 and 779 in parallel with the filter 
condensers 588 and 689. Consequently, the fre­
quency of the filter unit is adjusted to the proper 

so as to hold the power units 631, 633, 639 and 20 
649 in stand-by condition. The dynamotor 631 
keeps the plate circuit of the first amplifier tube 
653 energized through conductor 692 but that 
tube takes little power. However, the beam power 
tube 654 uses a heavy current and it would be 25 
a waste of power to keep that tube energized 
during non-recording intervals. Consequently, 
the plate circuit through conductor 665 is not 
closed until the relay H 4 is energized, whereupon 
the conductor 665 is connected to the output 30 
lead 701 of dynamotor 631 through a wire 112 and 
the contact H3 of relay l I 4. 

Another feature of conserving battery power 
is used in connection with the phasing magnet 
342. The armature 341 of this magnet is sub- 35 
jected to heavy end pressure by the cam 3"38 
which is constantly urged clockwise by the fric­
tion clutch 325 (Fig. 23). Hence it requires con­
siderable power to dislodge the armature 34 I from 
its locking position, though it takes but little ,UJ 
power to hold it down. To meet this condition 
we provide a low resistor 114, and a condenser 
115 of large capacity in series with the compara­
tively high resistor 16 I. 'The negative side of 
condenser l7 5 is grounded. 45 When the battery switch 64 I is closed, a 150-
vblt D. C. source charges the condenser 115 
through conductor l I I and the resistors 76 I and 
n 4. When the relay 711 is operated at the phas-
ihg moment, the condenser 115 discharges and 50 sends a heavy current through the low resistor 
ll4, closed relay contact 762, wire 163 and through 
the phasing magnet 342 to ground. This mo­
mentary heavy impulse has enough power to actu-
ate the armature 34 I and release the stylus shaft 55 306. After that a low current passes through 
the magnet' 342 from conductor 11 I, through re­
sistor 16 I and relay contact 162 to hold the 
armature 34 I in actuated position. 

When only one car is used in our system, the 
line relay lOO responds to the selector signals 60 
and to the phasing signals equally well without 
any adjustment of the filter circuit in the record-
er, because both kinds of signals come over the 
output frequency of the signal inverter 503 at the ,65 sending station. However, where we employ sev­
eral cars with filter units tuned each to a dif­
ferent frequency, so that the selector frequency 
of any car is different from the output frequency 
of the signal inverter 503, we provide automatic 70 
means for adjusting the reactance of the filter 
circuit in each car in such a way that the filter 
frequency wili correspond to the output frequency 
of the Signal inverter. 

One arrangement for accomplishing this auto- '75 

value for the operation of relay 100 by the phas­
ing pulses. For example, suppose the selector 
frequency of a particular car is 3000 and fur-
ther suppose that the output frequency of the 
signal inverter 503 at the transmitter is 2500. 
The filter unit of that car was initially tuned to 
3000 cycles for operating the line relay 100 to 
connect the car with the sending station. After 
this selection has been made and the relay 700 
is energized, the inclusion of condensers 118 and 
"179 in the filter circuit automatically reduces the 
filter frequency to 2500 cycles. The relay 100 will 
now operate when the phasing signals come over 
on the 2500-cycle carrier tone. Should the selec­
tor frequency of a car be less than the frequency 
of the carrier tone coming from the signal in­
verter 5113, the adjusting condensers 778 and 119 
would normally be in the filter circuit and would 
be cut out when the relay l I 3 is energized. 

Summary of the reoorder oPeration 

When the car operator closes the battery 
switch 641,.the power units 631, 638 and 640 are 
energized and the tube filaments in amplifier 20, 
frequency standard 639 and inverter 645 are kept 
lighted in stand-by condition. The plate circuit 
of tube 654 in the amplifier is energized from 
the power unit 631 (upon the operation of relay 
l 14) and the lighted jewel 129 tells the operator 
that the power is on. In ether words,. the oper­
ator only has to turn on the battery to condi­
tion the recorder equipment of his car for receiV'­
ing facsimile signals. 

When the selector frequency comes in, the· line 
relay 100 is energized long enough (two seconds 
in this case) to charge the condenser lll8. When 
the frequency is taken off, the condenser dis­
charges through relay l' 13 which in turn energizes 
the relay l I 4. These two relays are kept ener­
gized from converter 64!1 and take over the power 
control of the apparatus independently of line 
relay 700. 

The relay l I 3 energizes the· inverter H5. and 
the frequency standard 639, whereby the relay 
715 is energized and the power motor 24 I, the 
blower motor 469 and the stylus motor 32 I are set 
in operation. 

The energized relay l I 5 releases the cam as­
sembly CS to close the wrapper I 12 and the ener­
gized relay l I 4 operates the solenoid 357 to con­
nect the half-nut 356 to feed screw 233. The 
paper is now supported in cylindrical form ready 
for recording and the scanning carriage K starts 
moving forward. But the stylus 290, be it noted, 
is still held back. 

The foregoing operations take place automati-



2,672,003 
45 

cally during the two-second no-tone interval 
following the cessation of the selector interval. 
· When the phasing marks come in, the con­

denser 708 is again charged ·but this time for a 
brief interval and discharges through the relay 
717, which operates the phasing magnet 342. The 
stylus shaft 306 is now released and rotates in 
synchronism with the distant facsimile trans­
mitter to record the received message. 

Upon completion of a recording, the carriage 
K is pulled back to starting position and releases 
the cam assembly CS whereby the following auto­
matic operations take place: . 

The wrapper 172 is opened by cam 245. The 
paper feed roll 266 is operated. by cam 244 to 
supply the wrapper with fresh paper and project 
the recorded sheet out of the wrapper. The 
knife solenoid 434 is energized to shear off the 
recorded telegram. All relays 713 and 717 and 
the parts they control are restored to normal and 
the machine stops, waiting for the next signals 
from the sending station. 

The battery lead 636 preferably contains a 
switch 784 which is held closed by the cover 132 
and. automatically opens when the cover is re­
moved, as for inserting a new roll of paper. The 
open switch 784 disables the magnet 434 and 
paper cutter 421. 

The moment a car is conditioned to receive 
facsimile. signals, the radio transmitter 19 of that 
car is automatically disabled until the recording 
is over and the· machine is shut down. In Fig. 
41 a line 785 connects a relay 786 in the radio 
transmitter 19 with the inverter 645. When this 
inverter is energized, the relay 786 is operated 
and opens its contact 787 which disconnects the 
control circuits of the radio transmitter and 
thereby preyents its operation. This will be 
understood without further explanation. 

It will be apparent that our facsimile system 
as herein set forth is susceptible of various modi­
fications within the scope of the appended claims. 
Manifestly, it is not essential that all the various 
:features of novelty comprising. our invention 
shall be embodied in the same system, for certain 
features can be used advantageously without the 
presence of others. 

Concerning the automatic recorder herein 
shown we call attention to the pending applica­
tion of R. J. Wise, Ser. No. 609,756, filed August 
9, 1945, for Facsimile Recording Apparatus, which 
includes a flexible wrapper for shaping a meas­
ured length of recording paper into cylindrical 
form by closing the wrapper. We do not, there­
fore, claim that idea broadly in this case where 
we limit ourselves to improvements over the Wise 
recorder. 

We claim as our invention: 
1. A radio facsimile telegraph system com­

prising a transmitter and a plurality of receivers, 
a device at the transmitter for sending out a 
plurality of different steady selector frequencies, 
means at the transmitter for sending out phasing 
signals. over a carrier frequency which is differ­
ent from said selector frequencies, a filter unit 
in each receiver tuned to be energized. only by one 
of said selector frequencies, a relay in each re­
ceiver adapted to be operated in response to the 
energizing of the associated filter unit by its 
selector frequency, and means for automatically 
conditioning the circuit of said relay so as to be 
energized by said phasing signals, said condi­
tioning means including connections for adjust­
ing the resonant frequency of said filter unit to 
the carrier frequency of the phasing signals, a 
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recorder embodied in each receiver, means re­
sponsive to the operation of said relay when ener­
gized by said selected frequency to connect power 
to said recorder and means responsive to the 

0 operation of said relay, when energized by said 
phasing signals, for rendering the recorder re­
sponsive to transmitted signals. 

2. In a facsimile telegraph system, a trans­
mitter having facsimile scanning mechanism, 

10 means in said transmitter for generating a steady 
selector signal frequency, means for generating 
phasing signals, timing means for limiting the 
duration of said selector signal frequency to a 
prescribed interval, said timing means operating 

15 to initiate operation of said phasing signal gener­
ating means a predetermined interval after inter­
ruption of said selector signal frequency for send­
ing out phasing pulses, in combination with a 
facsimile recorder provided with a relay ener-

20 giz.ed at successive intervals in response to said 
selector signal and said phasing pulses, and appa­
ratus controlled by said successive operation of 
said relay for placing said recorder in phased 
synchronism with said transmitter. 

2ii 3. In a facsimile telegraph system, a trans­
mitter having a rotary copy holding cylinder, a 
motor for operating said cylinder, a scanning 
carriage associated with said cylinder, a starting 
switch, a relay energized by the closing of said 

30 switch, connections whereby the energizing of 
said relay causes said motor to drive said cylinder, 
a second relay automatically energized by the 
operation of said first relay, means controlled 
by the second relay to actuate said carriage, and 

35 a timing device and means controlled thereby for 
causing the operation of the second relay to 
occur automatically after a certain time follow­
ing the operation of the first relay. 

4. A facsimile telegraph system including a 
40 sending station and a receiving station adapted 

to be placed in operative communication, said 
sending station having scanning mechanism and 
said receiving station having recording mecha­
nism, a starting switch and a plurality of relays 

43 at the send'.ng station, a timer operatively con­
nected with said relays, means actuated by said 
switch for initiating operation of said timer, con­
trol circuits interconnecting said timer with said 
relays in a manner to effect operation of said 

50 relays in automatic sequence at timed intervals, 
apparatus at the sending station controlled by the 
successive operation of said relays for automati­
cally sending a selector signal over the com­
munication channel for a first predetermined 

55 timed interval and after a second predetermined 
timed interval operating said scanning mech­
anism to transmit facsimile signals, a device at 
the receiving station responsive to said selector 
signal, and apparatus at the receiving station 

60 controlled by the continued operation of said 
device for said first timed interval and operated 
in part during said second timed interval for auto­
matically placing said recording mechanism in 

65 condition to recoa:d facsimile signals. 
5. A facsimile telegraph system comprising a 

sending station and a receiving station, means at 
the sending station for generating a steady selec­
tor frequency of a certain duration, and appa-

70 ratus at the receiving station automatically re­
sponsive to said frequency for placing said sta­
tion in operative communication with the send­
ing station, said apparatus including a condenser 
having a charging time of the order of magnitude 

75 of said certain duration, means for applying a 
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charging current to said condenser during· the­
transmission of said frequency and means for 
automatically discharging said condenser upon 
the cessation of said .. frequency and a controlling 
device responsive to said. condenser discharging 
current for conditioning. said recorder for opera .. 
tion. 
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a, recording stylus mounted1. on said shaf,t,. a mo"" 
tor for operating said shaft, a device for nor;­
mally holding said shaft locked against. rota .. 
tion, a magnet adapted when energized to: op;-

5 ei·&te said device for releasing the shaft, con .. 
nections for· normally grounding the styli.Ls, and 
means for automatically removing, said ground, 
actuated by the operation of said device to. shaft 6. A facsimile telegraph system comprising; a 

transmitter and a receiver adapted to. be con .. 
nected through a. communication channel, said 10 
tr.ansmitter having scanning mechanism and. said 
r.eeeiver having mechanism for recording the 
scanned subject matter, a driving motor :for said 
recording mechanism, means at the transmitter 

releasing position. 
1:1. A facsimile ma·chine having a scannfug 

shaft, an electric motor for. operating said. sha;ft, 
an electromagnet having an armature which,nor ... • 
mally holds said shaft locked against the turn­
ing movement of said motor, a source of current 

15 of a value insufficient to operate said magnet; a. 
circuit ihcluding said source and said magnet, 
a normally open switch in said circuit, a- con.: 
denser connected to said source of current and 
adapted to be charged thereby, means for: clos-

for generating a selector frequency of definite 
duration and sending it over. said channel to .the 
receiver, control circuits at the receiver includ~ 
ing a condenser and a relay, connections whereby. 
said condenser is charged in response. to said 
nelector frequency and automatically discharged 
thr.Qugh. said relay upon cessation of said. fre ... 
quency, and means responsive to the oi:;eration 
o:fsai.drelay for energizing said motor. 

7. A facsimile telegraph system comprising a 
transmitter, a devi.ce in said transmitter for gen­
erating a select-or signal of definite duration, a 
recorder having apparatus responsive to said 
s.elector signal fo,t automatically maldng said 
recorder operative to record facsimile signals 
coming fro!ll said transmitter, ra.1d n:corde1· hav­
ing an. amplifier output circuit in which a record­
ing stylus is. connected, and connec·tions for auto­
matically grounding the stylus for the duration 

20 ino- said switch at a predetermined moment, and 
coi'inectibns whereby the closing of said switch 
automatically discharges the condenser through 
the magnet winding• to operate said armature 
£md release the scanning shaft for rotation, said 

25 current being of a value sufficient to hold said 
armature in operative position ih the closed· Po­
sition of said. switch. 

of said selector signal. 
8. A facsimile telegraph system comprising a 

transmitter, apparatus in .said transmitter for 
generating two sets of electric impulses of pre­
determined duration and aut01m1,tically spaced 
a- certain interval apart, a recorder operatively 
connected with said transmitter, said recordei­
having a flexible member adapted to be closed 
into cylindrical form and normally open to re­
ceive a recording b1ank, mechanism for clo::;ing 
said member to support the received blank in 
the form of a paper cylinder, a rotary electric 
stylus for scanning. the inside surface of said pa­
per cylinder,, a synchronous motor for rotating 
saici stylus, connections operated in response to 
the first set of said impulses for operating said 
mechanism and energizing said motor, means 
for normally locking said stylus ag•ainst rota­
tion by the energized motor, and a magnet en­
ergized in response. to the second set of impulses 
for operating said member to release the stylus, 
whereby the recorder is automatically placed in 
operative condition and phased with the trans,. 
mitter: 

9: A facsimile recorder responsive to sue .. 
cesshrely received control signals and message 
signals, said recorder having a flexible wrapper 
normally open to receive a recording blank, 
mechanism for operating said wrapper to closed' 
and open positions, said w1·apper when closed 
being adapted to support a blank ih cylindrical 
form for scanning, a power driven cam for con .. 
trolling the operation of said mechanism, an 
electromagnet resporu,ive to said control signals 

12. A facsimile recording machine· having • a 
flexible wrapper for holding a length of' paper in 

30 cylindrical form for recording, connections for 
opening and ,closing said wrapper, a device for 
feeding a measured length of· paper from a- con­
tinuous supply roll into the open wrapper,. means_ 
for recording on the inner surface of the· sup'-

3ii ported blanl-: when the wrapper is- closed; means 
for operating said connections to-open the0 wrap­
per a·t the close of a recording cycle; means for 
operatil1g said paper feed device' upon opening 
of the wrapper to project the recorded· sheet out 

41' of the wrapper and feed a fresh blank into the 
wra.pper, a cutting member, means for auto­
matically actuating said cutting member after 
said paper feed operation to cut off the. recorded 
sheet, and means for interrupting the operation 

c, of said connection with the wrapper held in open 
position. 

13. A facsimile recorder having a flexible 
wrapper normally open to receive a· recording 
blank, a device for feeding a definite length· of 

50 recording blank from a continuous supply roll 
into the open: wrapper, mechanism for· closing 
and opening said wrapper, said wrapper when 
closed, being adapted to support said length of 
blank in cylindrical. form,. scanning apparatus 

55 for a blank in the ,napper, a power shaft for said 
apparatus, a cam assembly; f-ric.tionally mounted 
on said shaft and normally locked against ro.'." 
tation, means for automatically releasing. said 
cam assembly at the beiinning and a,t the end 

60 of a recording cycle, connections whereby the 
release of said cam assembly at the beginning of. 
a recording cycle operates said mechanism- to 
close the wrapper, connections whereby. the re .. 
lease of said cam assembly at the end of a re .. 

65 cording cycle opens the wrapper and opera~ 
said blank feed device, and. a shearing. member 
automatically actuated after the blank feed OP'." 
eration for cutting off the recorded section. of 
the blank. 

for controlling the operation of said cam to ef­
fect the closing of said wrapper by said mech'­
anism prior to the receipt of said message sig- 70 
nals, and means in said. recorder for automati ... 
cally controlling said cam at the end of a re­
cording cycle to effect the· opening of said wrap .. 

FREDERICK G, HALI.DEN. 
GARVICE! H .. RIDINGS. 
DOUGLAS M. ZABRISKIE .. 
ROBERT D. PARROTT. per by said mechanism. 

10, A facsimile recorder having a rotary shaft, 75 (References on foJl()wing. pa,ge) 1 
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