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York, N. J., assignors to The Western Union

Telegraph Company
poration of New York

, New York, N. Y., a cor-

Application February 7, 1948, Serial No. 6,846
13 Claims. (Cl. 178—6.6)

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. Fach tele- |

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
travel miles to deliver a telegram. Fven with
the familiar bicycle this trip may take a long
time. |
It frequently happens that, while 3 boy is cut
on-a delivery errand, the branch office receives
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 2o over
the same route again to deliver that other tele-
gram. The same remarks apply to 3 branch
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
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

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 andg
employing one or more mobile receiving units to
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
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 .

car makes a recording mechanism operative only
when a particular starting frequency is picked

up by the radio receiver of that car. Each suto-

mobile thus equipped covers a specified section
of the city. The central telegraph office has one

i-{i

20

25

a0

39

40

1)

50

o5

2

Or more facsimile transmitters connected to =
radlo transmitter and there is a selector switeh
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
1s assigned to each section of the city. |

~ Suppose a telegram received at the main office
15 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

5 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
Imessage is reduced still more, thereby further in-
creasing the efficiency and economy of tele-
graph commaunication. | |

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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es durmg a holidey period. These cars, whloh

‘are in effect roving telegraph o oee may he
parked in various spots over the district, and as

fast as telegrams are received by the cars they'

are delivered to the addressees.

A practical embodiment of our mventlon as :
- actually built and operated is shown in the ec- .
- companying drawings, in which:

-G

Fig. 1 represents a dmgremmetm outlme of

- our radio facsimile system as a whole;

- Fig. 2 is a front elevation of the fascimile

transmitter used in our system;

10

g, 30 is. a sectionel view lengthmse through' "

the recording mechanism;

Fig. 81 shows a Ccross sect1on on lme 3I--—3Ii'

of. Fig. 30

g, 32 18 a view s1rmlar to Flg 31 showmg the o
blank folding wrapper m closed pos1t1on Ior
recording; |

‘PFig. 33 shows a deteﬂ of the connectlons that |

operate the wrapper:

Fig. 34 shows the rear s1de of the stylus carry--f '

- mg disk:

Pig. 3 shows a bail employed in the operettonf.

of the transmitter scanning mechanism; .

Fig. 4 is a side view of the transmitter look-
'mg along section line 4—4 of Fig. 2;
Fie. b is a rear view of the transmitier;

Fig. A shows the bell of Fig. 3 with a dif- o

- ferent mounting:

~ Fig. 6 is a top view of the trensmltter

- Figs. 7 and 8 are sectional plan views taken re-

- _spectively on lines 7—T7 and 28 of Fig. 2;

 Fig.9isa perspeotlve view of the scanning car-

,rmge frame in the transmitter;

Fig. 10 is a perspective view of the 11e'ht ShlEld
:mounted on-the transmitter scanninz carriage;

15 &
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- Fig, 34A. is' an enlarged end view of the stylus :
mountmg, |

‘Fig. 35 is an enla.r ed -seetional view onthe-'
ngular line 35—35 of Fig. 24, showing the driv-
-_1nfr connections that operate the stylus shaft and

the paper feed roller of the recorder;

‘igs. 36 and 37 illustrate different 'positions
- of the cam assembly that controls certem auto-

matic operations of the recorder;

~cuits: and

~ Pig. 11 shows the front interior of & standard
‘automobile equipped with a facsimile recorder

~and other apparatus of our system;
Fig. 12 is a front view of the support which is

| _.fe.stened to the footboard of the car and on whmh |
~ the recorder is mounted;

Fig. 13 is a section on lme (3—i3 of Fl“' 12;

- Pig. 14 shows a side view of the recor der sup- -
. _port in normal horizontal position; N

Fig. 15 shows the support in collapsed condi- |

tion: -
Flg 16 is an enlerged front view elor:re the

~ line 16—186 of Fig. 14;

Fig. 17 is-a ¢ross sectlon on line l‘l---l'l of F1g

Flgs 17A and 178B show details of the fo ten-

~ing device used in the other figures on that
-sheet;

Fig. 18 represents a front view of the recorder

'erlth a section throuzh the base;
. Fig. 18A is a section on the line {8A—1{8A of
- g, 18;
Fig. 19 is an enlarged view on lme lB-—--IB of
Fig. 18 showing the magnetle phasing devme for
the stylus shaft: |

Fig, 20 shows a rear view of the recorder
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Fig, 21 is a flat view of the flexible wrepper |

-_lused in the recorder for holding a blenk in re-
cording position;

Fig. 22 is 2 top wew of the re.....order

55

Fig. 23 is an enlarged view of the stylus shaft.: |

mountmg sectioned on line 23—23 of Fig. 22:

Fig. 24 shows the reoorder as viewed from the
left end:;

Fig. 25is a right- he,nd view of the recorder

60

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 belng a section on line 26—26 of Fig. 27;
Fig. 27 shows the movable forward end of -

the flexible wrapper on an enlarged scale:
~ Pig. 27A shows a bottom view of the Wrepper
_operatme lever;

Fig. 27B is a deteﬂed sectioned on 11ne 21]-3—
2TB of Fiz. 26:;

Fig. 28 represents a transverse section on line
28—28 of Fig. 18 lookiny from right to left;
- Fig. 29 is a view along section line 29 29 of
Flg 28 looking from left to I‘I'ﬂ*ht |
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 Figs. 41 and 42 tocrether represent the clrcuits
of the recorder - o

Genemz operatwn (Fzg 1 |
Before pro ﬂeedinn- with a - detailed descriptlon

of the apparatus and circuits involved in this
system, let us look at Fig. 1 to get & genera.l 1dea.-
cof how the system works. :
- Suppose we take a city which hes been divided S
into three districts for the expeditious delivery

¢f telezrams under our system. Each district

is covered by an automobile equipped to receive |

facsimile telegrams sent out by redro from the :

7 central office. o
-The equlpment at the central oﬂice or eending -

12, &

radio transmitter 13, a radio receiver 14, a se-'-' |

station includes a facsimile transmitter

lector switch (8, and a two-way telephone set;

{6. 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 sta.tion ap—._.

paratus.

- The equipment prowded on each ca;r for com-
munication with the sending station comprises.a
facsimile recorder 17, a radio receiver 18, a radio
transmitter {9, .a combined amplifier and selector
~unit 20, and a two-way telephone set consist-

ing of a microphone 21 and a loud speaker 22.

The mounting of these parts on the car will be
‘described later, |
The selector unit of each car is a band-pe.ss
filter that responds only to a certain frequency
~which is different for each car and is determined
by 'the position of the selector switch {5 at the
- sending station. Thus, if the operator at the
main coffice wants to send a telegram to.car No. 2,
he adjusts the selector switch 15 to position No.
2. The other positions of the selector switeh are
for cars 1 and 3, respectively. It will be under-
~ stood, then, that only the pertlcular car selected
by the switch 15 will have its recorder 17 made

cperative to receive a tr ansmltted message.

Suppose the attendant at the main office hes fe:'

telegram to be delivered in - the area served by

car No. 2. He first moves the switch {5 to posi-
tion No. 2 whereby the radio transmitter {3 sends
out a steady tone of the particular frequency

assigned to that car. Although this :frequeney is

received by a.ll three cars, only the selector umt}'.

~ Fig. 38 shows details of the paper feed mecha.-.
nism;

g, 39 shows certam conneotzons opereted by. |
“the cam assembly of Fig. 36;

Fig, 40 is a dlagram -of the transm1tter cir- i
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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~
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
IT of car No. 2 and automatically recorded in
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
telephone 16 before setting the selector switeh 15
This telephoned announcement will come
through the loud speaker 22 of each car and may
contain instructions to one or all of the ecar
messengers. For example, the main office at-
tendant may inform the operator of car No. 1
that & 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-
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
alone is incapable of coping with the situation.
The attendant at the main office may then tele-
bhone to one or more of the other cars io proceed
to district No. 1 and help out in the prompt
delivery of messages.

~Kach 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
In a new roll of paper. The central office at-
tendant will then refrain from sending 2 message
to that car until he gets the go-ahead word.

During operation of the facsimile transmitter,

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

- The mobile units of our system operate as local

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
by the car messenger. It will be seen then that
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 features 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 28 to accommodate
certain driving connections and other parts, as
will appear later. The top of base 23 has a, large
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irregular hole 23’ (see Fig. 8) cut out to provide
ample space for the passage of various parts into
the chamber 286.

A U-shaped bracket 27 (Fig. 2) having upper
and lower arms 28 and 29 is fastened to the up-
right 25 by screws or bolts 38, with the lower
horizontal arm 29 preferably resving on the base
23. The arms 28 and 29 are in vertical align-
ment and constitute bearings for supporting s
rotary shaft 3f which carries = fransparent
cylinder 32, usually made of glass or Lucite. The
shait 3! has a tapered upper end 33 (Fig. 4) on
which are tightly fitted a disk 34 and g serew
threaded ring 25. A screw 38 locks the assembled
parts 34 and 35 to shaft 3{ as a mounting for
cylinder 32 which is simply screwed to the ring
28, as shown at 37. The botiom edge of the
cylinder rests on the disk 24. |

The upright cylinder 22 is open on ton for the
insertion of telegram sheets 38 which are to be
optically scanned for facsimile fransmission.

. These sheets are of standard size and each bears

30
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5 the base 23.

a black mark 38’ called a phasing mark which
is scanned in advance of the message o 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 sheat 38
rests on the ring 25, as can be seen in Mg, 4,
A small synchronous motor 39 (Fig. 2) rotates
the cylinder 32 2t constant scanning speed
through g reduction drive COMDpPrising a worm
pinion 48 on the motor shaff and a worm oear
4! on shaft 31. ‘The motor is mounted on a
piate 42 (see Fig. 8) which is fastened by serews
43 to the top of base 23.

A bracket consisting of g tall ahgular upright

44, g top plate 45 and a bottom plate 48 (Figs.

2 and 5) is secured to the side post 25 by screvws
or bholts 47. Fig. 7 shows how the angle bar 44
fits around the rear corner of the post 2B, For
the construction of the bracket plates 45 and
46, see Figs, 6 and 8, respectively. In some cases
the bracket 844—45—48 can be cast inteeral with
This bracket, as we shall now de-
scribe, constitutes the main support for the op-
tical scanning mechanism of the machine.

‘The bracket plates 45 and 48 Support a pair
of fixed vertical rods 48 and 49 and also support
a rotary screw shaft 58. The relative disposi-
tion of these three vertical members is clear from:
the plan views of Figs. 7 and & where it is seen
that the rod 48 and the shaft 50 are arranged
side by side while the rod 49 is to the rear. ‘The
screw shaft 53, usually called the feed SCrew,
extends through the hottom plate 43 into the
base chamber 25, as shown in Figs., 2 and 4,

The cylinder shaft 31 likewise projects at its
lower end into the base chamber 28 (Fig. 2) and
carries a pinion 5{ which meshes permanently
with a large gear 52 on the feed screw 50, In
this way the synchroncus motor 38 which drives
the cylinder shaft 31 simultaneously operates the
feed screw 58 at properly reduced speed. Dis-
posing of the gears 51 and 52 in chamber 26
permits a more compact arrangement of the
parts mounted on base 23,

The function of the feed screw 58 is to move
the optical scanning mechanism slowly down
along the cylinder 382 during facsimile transmis-
sion. The various parts that malke up the secan-
ning mechanism are mounted on 3, carriage which
i1s designated as a unit by the letters SEKE. The
scanning carriage has a frame 53 which, as best
shown in Fig. 8, 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 58, both sides extending rearward.
A tube or sleeve 37 1s secured in the front plate
- 54 by screws 58 or cthermse and this sleeve

- surrounds the fixed rod 48 in a smoothly sliding

fit. A strap 09 (Fig. 7) secured to the side &&
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 wcbbhng-

 as it slides up and down.
“As shown in Figs. 4 and 7, on the shdable car-

- -

10

riage frame 53 are mounted the usual parts re- -

 quired for optical scanning, namely, an exciter

~ lamp 60, a condenser lens tupe 61, a pickup lens
~ tube 62, a photocell unit 63, a light chopper dist
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.
The photocell tube 63 is mounted on the rear

: end of the long side 56 of frams 53 (Figs. 4 and

20

‘7 and extends at right angles to the pickup tube

62, with the light chopper disk 84 interposed in
the licht path that goes to the photocell., The
~chopper motor &8 is
54 by screws 69 (Fig. 2) which pass through holes
10 (Fig. 9) in the plate. The disk £4 requires

- no separate mounting fcr it 1s ﬂ:ccﬂ on the sherc |

of motor 65.

I{ will not. be necessary to deseribe extensively |

the operation of the optical scanning mech-
anism for that is well known to ia smnle E11 -
- gineers. So we need only say that i
the lamp 680 is gathered by the condenser tuba
61 and projected as a scanning spot on the sheew
38 in cylinder 32, and from there
-~ reflected into the plckup tube €2 which sends it
to the photocell §3. The path of the scanning
beam. is indicated by the dotted line 7! in Fig.
4. The light received by the photocell wiil vary
with the tone values

transformed by the photocell info corresponding
The toothed disk 64 rotates
‘at a certain speed to interrupt the light before
it reaches the photoceil and thereby create a car-
- rier current of predetermmed fregiiency.

It is desirable to shield the scanning beam in

its passage from the sheet in cylinder 32 to the

- photocell 63.
shield secured to the frame plate

the 1ight is

of the

We. do that by a novel form of

, 5§, as shown
- in Figs. 4 and 10. This shield, mdlceted as a

secured to the front plate

light from

~ for supporting the bail 89. The construction of
+this bail, which can be shaped from a piece of
4% gide of the bail is bent to form an angular ex-

50

 whole by 12 is a piece of black sheet metal ccm~? __

‘prising a vezt*cel_ front section 78, a horizontal
top section T4 extending rearward, and a hood
15 projecting forward from the front section 73
toward the scanning cylinder 32. 'The hood T8

- is riveted to a pair of wings cut out of the plate

13 and bent forward to provide a light opening
11 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-
C 3. 'The scanning beam is thus
~ effectively shielded against stray light rays whicih

photocell unit £3.

would tend to mar the facsimile signals.

During the scanning operation the cylinder 32
-is driven at predetezmmed high speed by the
motor 39 (usually at 300 R. P. M.) while the

scanning carriage SK is fed down slowly by the -
- rotating feed screw 5@ to produce a definite num-
ber of scanning lines per inch (usually 100)

“around the sheet in the cylinder. We mention
these figures by way of example because they
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represent standard practice

ning carriage SK is normally diseonnected from

the feed screw and it is necessary to have a con~
t{rollable driving connection for the earriage

This we now proceed to describe.

Referring to Figs. 4, 5, 8 and 9' there is an.f:

L-shaped bracket 18 secured to the lower edge

of the carriage frame section 54 by screws 18.
- The horizontal arm of bracket 18 extends rear- .
ward and carries a fixed pivot pin or bolt 80

which prcgects 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
g recess for receiving a half nut 84 which is se- -

A con-

cured to the plate by screws 8% (Fig. 4).
tractile spring 86 is attached at one end to & 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 scrcw 50, as will

> be clear from Fig. 8. | | |

- Let us now see how the half nu* 34 is actuated.

into mesh with the feed screw 88 and held in

engagement therewith for the downward move-

ment of the scanning carriage SK For this de=

} erptmn 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

or pins 980 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. 5-4,

sheet metal, is clearly illustrated in Fig. 8.

tension 95 which rises above the upper pivot

flange 92 and is spaced laterally from the pivot
‘axis cof the bail so as to swm., thrcugh an arc

when the bail is operated.

As seen in Fig. 8, the extensmn 95 cf bail 88
is in contact with the ‘half nut mounting 83
which is constantly pressed against the bail by
the spring 8§6. The contaclt edge of extension 8§

Is preferably rounded to reduce: friction. When
the bail is in normal or unoperated position, the
edge 88 forms a stop to hold the half nut 84 in
idle position. The bail 89 is operated by a sole-

The plunger

noid 96 mounted on the base 23.
31 of the solenoid is connected to a link 98
thy cug,h ccntractmg coil spring 98. The link

38 is pivoted to an arm 100 secured tc the ball

89 near its lower end.
- When the soienoid 9b is ene1 gmed the plungcr

§7 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 32. The extension 99 of the bail is long
‘enough to remain in contact with the half-nut

plate €3 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 ncrmal positions, as shcwn o
in Fig. 8. A stop 100" in the path of arm 100
limits the return mcvement cf the parts under |

the action of spring 86.
our novel meeha.mem for cpcratmg the ha.lf

nut 84 possesses certain practical advantages

nct fcund in pncr dewces of that kmd Here-

Whilc the cylinderf o
shaft 31 and the feed screw 50 are permanently
- geared to the synchrcncus motor 39, the scan-
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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-
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 9§ and
the bail 89, we would point out that this spring
constitutes a resilient link which abhsorbs any
vibratory movements of the half nut 89 and the
solenoid plunger 97. Vibrations of the half nus
when in engagement with the feed screw 50
would be caused by slight variaticns in the
threads of the screw, and vibrations of the plug-
gE€r occur when the solenoid is energized (as in
this case) by alternating current.

-Now, it will be seen *hat if an entirely solid
connection were used }etween the plunger 97
ahd the half nut 84, 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
operated position and the solenocid 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

practical forms.

The release of the half nut 84. from the feed

screw 98 occurs automatically when the carriage
is-at the end of its downward travel, as will bhe

fully explained later on. 'The released carriage :

is instantly bulled up to its initial or starting
position by a sprihg drum 10¢ mounted on the

10
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top plate 45 by screws {02 (Figs. 5 and 6). We -

need not show or describe any details of this
sSpring drum construction for it is a well-known
retractile device. It is enough to say that in-
side the drum is a coil spring to which the sean-
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 .
in the top plate 45 and terminates in a Icop 103

(Figs. 4 and 5) which fastens to a ook 104 on the
carriage frame 53. 'The hook {04 is clearly

shown in Fig. 8. To absorb the shock and noise
of the returning carriage we

s0 that the sleeve 57 strikes the bumper when the
carriage is back fo its starting point.
- When the scanning carriage SK reaches the end

- of its downward travel, it opens a switch (38 ;

mounted on the upright 44, as shown in g, 5.
The switch 196 has an operatine arm 167 arranged
In the path of a depending strip 168 on the scan-
‘hing carriage. 'The strip {08 is adjustably
mounted on the side piece 5§ of the carriage frame
.93, as seen in Fig. 9. The normal distance he-
tween the lower end of strip 188 and the switch
arm 127 is so calculated that the strip will strike
the switch arm at the end of each scanning cycle.
Lhis automatic operation of switch 19§
the solenoid 97 (as will be explained in describing
the transmitter circuits of iz, 40), and the
‘Scanning carriage SK is disconnected from the
feed screw 59, whereupon the spring drum @
lifts the carriage to starting position. |

~ As we menticned before, the cylinder 32 is ro-
tated rapidly for scanning. It is necessary that
- during this coperation the inserted sheet 38 be
held firmly and evenly against the inner cylinder
‘wall. “This is accomplished in. the. present ma-

but a bumper ring
105 of felt or rubber on the upper end of rod 43,

releases z

4.0

o
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chine by cylindrical sectors {08 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 {0 project-
ing from the bottom of each tumbler, enters a
hole 112 in ring 35 in a loose fit so that the tum-
blers 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 (13, as indicated in Pig. 4. |

The combined outer periphery of the assembled
tumblers 183 forms a cylindrical surface 4
which is substantially complete ang concentric
with the adjacent wall of cylinder 32 as will be
clear from Fig. 6. It is easy to insert a sheet into
the annular space {15 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 centrifusal 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
& finger grip.

- The tumblers 109 are put into the cylinder 32
separately and can be taken out one at o time.
Yo facilitate the insertion and removal of the
tumblers, we provide each with 3 screw hole 17T
on top to receive a screw or other suitable imple-
ment {18 adapted to form a finger piece (Fig. 2).
By means of this temporary handle it is easy to
it out a tumbler as well as to adjust an inserted
tumbler until the pin {18 drops into one of the
holes 2. This added handle feature is the only
new element we claim in connection with the
centrifugal tumblers 189, which are g, part of the
nvention set forth in the pending application of
Wise, Parrott and Ridings, Serial No. 650,074,
filed February 25, 19486, | S

A panel {19 is fixed on top of the posts 24 and
28 by screws 1208 and 121, as shown in Figs. 2 and
6. This panel is preierably a piece of insulating
material, like Bakelite, and forms g decorative
plate surrcunding the scanning cylinder 32 which
projects through a circular opening 122 in the
panel. Itisconvenient to mount a push button or
other form of switch 122 on the ranel {19 for
starting the transmitter. What happens when
the push button 123 is operated will be fully ex-
plained in the descrintion of the transmitter cir-
cuits 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 (19 ex-
posed. This will be understood without addi-
tional illustration. | | |

Mobile facsimile receiving station (Fig. 11)

As we mentioned previously in the forepart of
this specification, each motor car of our facsimile
system constitubtes a telegraph office on wheels
comprising a radio receiver, a radio transmitter
and a facsimile recorder. The two radio units
are standard 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 (7 iIs mounted on the

-]

foothoard 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 prcper mounting of the 1ecorde1
‘we have devised a. novel form of support which
holds the machine in horizontal posttion, yet al-

12

| with a bar 139 and 140, respectively, these bars_ :

in- Fig. 12, the front lugs 131 are much closer o

lows it to be tilted forward for ready access. 10

| the interior.

| It will be observed that the record~
~ .er is set sufﬁciently back on the footbBoard. 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.
~of this support Wﬂl be descubed under the next

| ' | headmg

. The. telephone t1 ansm1tter or mmrophone 21
- rests on a cradle 124 at.the top of the instrument

board where the driver can easily reach it whenhe -
I{owever as we

-~ wants to talk to the main office..
said before, the microphone remains. autc:-matma.l-

Iy disconnected from the radio transmitter. 19 of
~the car during the opera.tmn of. the. recorder (1.

- The telephone receiver 22 is in the form: of &

-~ loud speaker which is mounted behind a: grill 123
in. the center of the instrument board. When

the operator at the main aoffice calls up this car, the

The construction -
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heing. nveted or welded to plate. 139.. As Seen:
together than. the rear lugs 138.. The Teason
for this arrangement of the lugs will pre.sentl.v_ |
appear.

‘A rectangular metal plate ar: platform MI |
preferably strengthened by a peripheral flange -
{42, has suitably secured to its underside a bar
{43. which. extends crosswise a,nd terminates in a
pair of lugs. {44 arranged in. line with the lugs

{38 on plate 13%8. The two pair of aligned. lugs

{38 and (44 are perforated to receive a. pivol

rod (45. That is to say, the lugs (38 support the -
rod (45 and the platform 41 is hinged along

its: rea.r end to. the rod ME by means of the lugs

- 144,

" to the. underside of the platform {&i.

Referrmg to Flg 1 a, shmt bar. {46 ] 15 atta.ch&d |

‘This bar
terminates in a pair of depending lugs 141 per-

forated ta receive a pivot rod (48 to which is

 hinged a depending frame (49. The sides of this

driver need not. actually be in. his seat if the car

~ is parked, for the loud speaker will attract. his
- attention if heis anywhere.near the. CAr..

A radio control. bex 126 is: secured to the bot- '-

2

' _tom of the instrument hoard to regulate the vol- |

. ume and the noise cut-out of the two radio units '
This device is
a well. known standard article available in the

by means of knobs {27 and 124.

market. and reqmres no- descmptmn or 1111151;1 B
. tion.

' When the power for the- facsnmle appamtus
on, a light. shines. through a. large: coiored jewel

~ +29 mounted in a box 130 below the mstrument.

 board. As long as this jewel is lighted (say, a
| the operaior knows that. thﬁ :
power is on, and this light will therefore remind
~ him to turn the power off before he leaves the
We: prefer to locate the power
switch: where 1t 1s only accessible to. the driver

brlght orange),

 ear at night.

3V
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so that 1t cannot be Operated by an: una,uthanzed* |

person.

s
b |

_ing telegram is finished, it is automatically” dis-

charged into a transparent. delivery chute 34

projecting from: the:cover 132 of the maahme In

other words, as fast as the tmnqrmttmg mes-
~ sagesg are: facsimiled, they appear in the chute

+31 where the car me;senger can: see them for re-

" “moval and delivery.
" The recorder IT is of a type which empmys

continuous supply roll of card-like recording pa-
~ per which is automatically fed to the recording
- mechanism.

In the cover 132 of the machine,

'!':Jt |
i

bit

there is a small jewel 133 (usualw red) whichy
lights. when the supply of paver is down to &
-.predetermmed pomt of exhaustion; as we: shall

~explain later on. Upon seeing this warning sig-
~ nal, the operator of the car will call up the

| main office when the recorder is' not Wc:-rkmg to

tell the attendant there that the machine of this

60

as shown in Fig 16.

is pivoted on a rod I54 carrled by the Iug*s (3% af
~ the base plate 185. |

[ | I

" the sloping fmtboard of the car.
- of overlap of these two. frames can best be seen
- in Fig. 17.. When the two frames extend upward

frame are turned forward to form flanges: 98

thmugh which the pivot. rod 148 passes. At &

certain distance from its' hinged end the frame
{49 earries a transverse rod 51,
- {52 is connected to rod i51 by means of lateral
flanges 183 through which the rod passes, with

A second frame

the frame (52 lying inside the upper frame (48,
The lower end of frame 132

‘We have, then, two overlapping frames [43 and B
l52 pivotally connected together by the crass rod
with: the upper frame (49 hinged: to the -
platform (44 and the: lower: frame (52 hinged to

) in alienment at approximately right angles of -

the slope of the- foothaard the platform. I4L is
in horizontal position, as shown: in Fig. 14 To

| - maintain the platform. hnnzontal it is necessary
‘With the pawer smtch on the recorder takes

B care of itself. When the recording of an incom- .

to lock the frames together in any practical way.
We use a locking connection that can easin 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
has mounted on. its back a. stiff wire: 188 which .

o is fixed at its ends to a pair of studs 158 ar-
ranged in. slanting alienment so that the wire

extends across the center of the frame. 'The
front or lower frame (52 carries a rotary barrel

5 {57 which projects through a slot 158 in- frame

149 and is locked against axial movement. A
thumb piece 159 permits manual turning of the
barrel 15T in ‘either direction The rear end of- |

the: harrel has an open cam slot (69 adapted

to. it the wire 185. 'This slot curves ‘in opposite

 directions from the: diametric openinﬂ* IBI in the |

car will he temporarily disconnected for the in-

sertion of a. new suinV roll When the machine
is back in service again, the car operator tele-
. phones that fact to the main office. |

" | Mountmg of recorder 17 in the car (Fzgs 1 2 to J' 7 }

| On the: sIoplng foothoard 124 of the ear is a
~ plate 13% secured by bolts 136. The plate 13% car-
~ ries a pair of upstanding ears or lugs 13T at the
~ front or lower: end and a: second pair of lugs

 +38; at the rear ‘end. A convenient way to. form:
these lugs in palrs 1s to make each pmr integral
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end: of the barrel 157. |
When the wire {85 is in line with the end open-

ing 161, the wire and the barrel 157 are free: to'_"_ |
separate so that the frames. 149 and’ 15 are not :

locked together. TUpon tuminﬂ* the barrel, the

wire is drawn into the cam slot Iﬁﬂ where it is
held locked, as will he clear from Pig. 17B. The

fastening wire 155 is coiled at its ends to act
as a. resilient lockmg bar when drawn into the
cam slot. 180 so. that the parts 185 and 87 are
held tightly together against. acmdental loosen=

ing. A mere twist of the thumh piece: (89 hrings

the end: apening lﬂl 01 the: barrel inta Hine with

The extent -
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the wire 155, whereupont the. fremes 149 and. 152
autome:tically ‘collapse, as'shown in Fig. 15. .

~The recorder-17 is mounted as a unit .on. the
platform (41 in any practical way,. as by. means
of four corner bolts 162 (Figs. 12 and.13) .which
extend from the base of the - recorder through
the" platform. We prefer to interpose washers
163 0of felt, rubber, or the’ like, to cushion the
machine against the vibrations of the car. ..Ows=
1ng to the heavy weight of the machine, we usuel-
ly insert a center. r1b lb‘d between the maehmn
and the platform (41,

“The reason why the pletform Ml is supported
so it can: be dropped forward as shown .in Fig;
15 will. be "clear from TFig. 11. The space in
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-~
terior.mechanism. . This would be necessary, for
instance, when the operator has to change the
stylus or inhsert a fresh roll of. paper or make any
requirsd adjustments. Let it be noticed in Fig.
15 that the dropped platform has not touched
the floor but leaves a space of safety, so there

is no danger of the epereter accidentally gettlng
his ha,nd or foot mJured | .

TiLe facszmzle recorder (Fzgs 18 To 39)

Sinee a° deteﬂed descnptwn of thls meehme

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 mto an orderly series of headings for the

various devices end meehemsms thet make up
thm machme |

| THE. WRAPPER MECHANISM e
" The* eutematle recorders we use at present m

the mobile receiving stetmne of our system have

the recording paper supplied from. a continuous
roll.
ef card like sti
a perfect eylmdrlcel shape for inside recording
by’ a stylus. - The means for thus shaping-and
supportmg the paper in recording position is
called - the wrepper mechen1em Wthh we eha,li
descrlbe first;

“Looking at. Flg 18 whmh shows g front view of
the recorder, there are two upright frames 165
'a,nd 166 rlslng from the base- {57, which is a hol-
lew cestmg‘ Wlth a chember {67’ to house vari-
olUs parts-of the machine.  The frames 165 and
166 are not of like construction so we shall dis-
tinguish them as the right frame 185 and the
left frame lBﬁ Each frame has a pair of lateral
ﬂangee leB at the hottom (Figs. 24 and 28) for
recewmg bolts or-screws {69 which fasten into
the base.: We usually bolt a brace rod 178 (Fig:
20) ‘to the frames te 1ncrease thelr I‘lgldlty as &
umtary suppert SR

Referrmg to F1g 30 e, red Hl is- faetened in
the frames IﬁE——IEB end this red-has mounted
thereon 8 thm ﬂe‘{lble sheet {72 which consti-
tutes the wrapper element of the wrapper Mmech-
anism. PFig. 21 shows the- form of this sheet as
laid out flat. At the present time, we prefer to

make the wrapper {72 of Phosphor bronze so thin

as. to.be. eeelly flexible end we have foung it de-~
sirable. to increase the flexibility by removing 3,
central section of the sheet, as indicated at- {73.
The metal wrapper {712 is thue in-the form of a
yeetenguler freme with - g, front - strip Hﬁ con-

it
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"A ‘measured length of this paper, which is
Iness, i1s automatically coiled into

45
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necting the sides. 174% and a, rear edge: 115 folded

aroiind the:supbortinigirod 111 The- folded: edgee

) blenk

14
of.the sheet.-may be welded or.soldered-together.
.As.shown in ¥ig, 30, the frames..165 .and 166

‘have aligned openings into.which are fitted two

cylindrical - flanges. 1716. and. 111, respectively.
These flanges are. formed with integral annular
heads 178" and 17171/, respectively, which.are fas-

tened to.the.frames by screws 118 (Figs. 24.and

28).... The ecylindrical flanges {18 and. (11 ex-~
tend toward each other into the space 1719 which
may properly be. called the recording.chamber
for it is here that the recording takes place. . It
Should be observed. that the sides. 174’. of the
wrapper .172 overlie the flanges. 176 .and 111. . .
.. The function of the wrapper 172 is to receive
a recording blank.180 and wrap. it around.the
flanges . 176 and. {77 which shape the blank into
a cylindrical form and.support.it in that. posi-
tion as.long as the wrapper remains closed.. The
blank 188 is a measursed length of paper from.
the end of a continuous strip 181 feg from.a
supply roll 182 (Flig. 29).which .is mounted .on
top of the frames {€65.and 168,  How this definita
length of paper is fed into. the open wrapper 1712
will be. explained in our description of the. paper
feed mechanism under a .separate heading., At
the moment we need only say that the paper strip
481 is guided by a hinged. flap 183 (Fig. 31)
through the narrow space between the. hinged
end of wrapper. [12 and .the. pair.of.cylindrical
flanges 116-—177. The guide flap 183 is mounted
on a rod. t82 supported. by the. frames 165—166.

Upon entelmg the wrapper,. the paper auto-
metlual‘fy coils around. the shaping flanges
1716—177 and then moves forward over the inhner
surface of the open. wrapper until the I‘EQUII‘Ed
length of paper has bkeéesn fed into the wrapper,
as illustrated in Pig. 31. The flexible wrapper
{72 is now ready to close. e.nd wrap the enclosed
recording blank completely over the flanges
{T6—1tT1T to shepe the blank into a perfect cy-
lindrical form, as shown in Fig. 32. The mech-
anism for ope retmg the wrapper 112 from open

50, closed position W‘*Il be deseubed under the
next heading,

THE WRAPPBR OPERATING MECHANISM

“In the deeerlptlen of the wrapper operating
meehemf:m we ghall refer pertleulelly to Flgs
24, 26,27, 27A, 29,31 and 32, :
| The wrapper 172 is prewded at its free or front
end with a tip 185 which is a rectangular piece
of sheet meta,l tepermg off toward the front. edge
and - having a rear extension (8€.. . The .wedge
shaped tip 185 extends. entnely 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 1nteg1 al part of the wrap-
per. The front edge of the tip 185 terminates at
the. front edge of the wragpper and the rear exten-
sion 186 is bent away from the wrapper fer a pur--
pese that Will_presently e explained. "

JAs, best shown in Fig. 27, the soldered surfece
ef t1p !85 is curved end thereby holds the end por-
tion of the wrapper {12 at the same curvature,
which corresponde precisely to the curvature of
the cylindrical flanges (78 and {77. Therefore,
when the flexible wrepper 1s closed (Fig. 32) the
curved tip of the wrapper holds the end of the
paper blank 180 in firm contact with the shap-
ing flanges I'EG—-—IH whereby the biank is made
into a perfect eylmder The thinned edge of the
tip 188 makes it sufficiently flexible to hold the
paper against the flanges HE-——IH with g spring
pressure contact, thereby- assuring _a perfect
cylmdrmel shepe fer the end portlen of the paper
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| To make certain that the forward end of the-

blank will follow the curvature ¢of tne open wrap-

per during the paper feed operation, we provide .
the wrapper (12 with a pair of guide lugs [87

which are U-shaped pieces scldered to the under-~

. side of the wrapper a short distance away from

the curved tip 188. These lugs are slightly spaced
from the top surface of the wrapper to receive
the side edges of the blank. The cylindrical
flanges 176 and 177 have each an opemng 181’ to
accommodate the guide lugs
paper lies in contact with the flanges all around
~it. This will be understood from Fig. 32.

The wrapper sheet 172 is so thin that it would
‘be impossible to attach an actuating connection

- directly to it, so we utilize the rigid tip 185 as a
reinforcing piece to which our novel wrapper op-

erating mechanism is connected. Referring espe-

‘_10-
18T so that the

16

posmon 1llustrated 1n Flg 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 Wropper 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.:

15

cially to Figs. 26, 27A and 31, a lever 188 in the

form of a rectangular casting has a rear mount-
ing block 189 and a iront cross bar 194, The
block 189 is split- and has a hole to receive a

‘rock shaft 191 journaled in the upright frames
- A set screw 192 clamps the

- 165 and 166 (Fig. 30).
lever 188 to the shaft 191 so that these two parts
move together. Collars 183 fixed on rock shaft
{91 adjacent to the supporting frames 185 and
166 hold this shaft against axial displacement.

20

This upward movement of link 234 causes the

spring 211 to rock the shaft 191 clockwise where- -

by the lever 188 is swung down to the -positionﬂ |
shown in Fig. 31 to open the wrapper {12. - |

adjustatle stop 214 limits the downward move- |
'ment of the lever 188 and thereby determines the

oren position of the wrapper. As will appear
later, the opening of wrapper 1712 is one of a series

- of automatic operations that take place at the
| end of each scanning cycle.

25

"~ 'The front cross bar 190 of lever {38 has a pair

of_ spaced lugs 184 which carry a puliey {95 on a
pin 186. The lever 188 is connected to the wrap-

per tip 186 by means of two divergent arms 197,

30

‘The lower ends of these arms are set in holes 198 -

in the cross bar 190 and secured by screws 199
(Fig. 27B).

| ) 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 Iugs secured to the ends of

tip 185 by rivets 201. It will be apparent that
the arms 191 constitute a r1g1d right- angled ex-
tension of lever {88.

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-
par 112 upward and closes the wrapper around

- the cylindrical flanges 176—171. This movement

of the lever 188 is brought a“‘out by the followmg
meohamoel combination.

- Anarm 202 (Fig. 24) is pivoted st one end on a
stud 203 prmeotrng from the upright frame (86
“and the free end of this arm is nivoted to the up- -

The upper ends 1971’ of the wrapger
19T are pwotally connected to ears 200 on the

s
] |

40 ¢

‘Referring to Figs. 24 and 23, we utlhze the |

timed movements of rock shaft 181 to controla -

switch 215 which is mounted on a bracket 218 =
carried by the upright frame 86, The switch

25 may be of any suitakle type, such as a micro-

switch, so we need not show or describe any struc- -
tural features of this well-known device.

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 mechamsm we sha,ll call it the N

wrapper switch.

The operation of smtch 215 is controlled by a -
carm 217 (Fig. 33) fixed on the rock shaft l9l
The per1phery of this cam has a depression or re-

ess 218 which extends over g definite are. The

cam 2171 operatee a follower 219 pivoted at 21 9 to

the frame (56.  The free end of the follower 219

o extends between the smtch 215 and the cam 2171

4

~per end of a link 204 by a pin 285. The lower end .

of link 234 has a slot 206 (Fig. 33) for receiving
" a nin 207 carried by a short lever 208 which is

rigidly clamped to the rock shaft 191 by a screw

55

209 passing through a forked extension 210 of

the lever.
of slot 2% Ly a contractile spring 211 which is

attached at one end to the link 204 (Fig. 24) and

at the other end to a pin 211’ on the lever 208
- (Fig. 33). This arrangement allows the link 204
to swing as the pin 201 IMOVES throusgh an arc.

A strong coil spring 212 (Fig. 24) is attached at

- its upper end to the link 204 near the top end
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 234 down and this action of the spring is con-

trolled or timed by the arm 202 which in turn

The pin 207 is always held at the top

60
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is under the control of a motor driven cam as-
'sembly. The construction of this cam assembly |

will he described under the next heedmg
| When- the wrapper (12 is open (Fig. 31) the
o operotmg conneot1ons for the wrapper are in the

75

and is provided with a rounded tooth 220 which

rides over the cam periphery. - As long as the
tooth 228 engages the high edge of cam 217, the
follower 219 keeps the switch button 219’ pushed.
in to hold the switch open. When, the rock shaft
{9{ and the cam 21T ere rotated leftwise (as-
viewed in Fig. 33) by the spring 212 during thej
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

happene when the wrapper smtch 1s closed w111 _- |
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 197’ (Fig. 32)

in addition to the aciuation of the tip by the
lever 188.

221 to the tongue or extension 186 of the tip i85
and this cord: is arranged as shown in Fig. 29,
From the extension 186 the cord 221 pesses'f

around the pulley 195 on lever {88, then rearward

over g pulley 222 on a fixed upright plate 223,
~ then down through the top of base 187 to a pulley -
. 224, which is also mounted on plate 223.
- cord now goes rearward around a pulley 225 on

“"The

the plunger 226 of a solenoid 227 secured to the
underside of the base. From here the cord 22|
runs forward around a stud or roller 228 on a
bracket 229, then upward through a hole in the

base 167, then forward over the top of the base to
‘The end 221’ of the cord

2. clamping screw 230.
is left free to serve as a finger grip for adjusting

It is
enooﬂ'h to say that a button or lever 2{5’ pro-

For this purpose, we attach a cord"-”'“
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the cord before clamping it tight under the screw
230.

As shown in Fig. 20, the bracket 228 is an angu-
lar piece attached te the underside of base {87 by
screws <3§ and the vertical plate 223 is secured
to the bracket as an extension thereof. The
bracket 228 also carries g bar or narrow plate 232
“which is attached by screws 233 to the bottom of
the bracket. The plate 232 terminates in an up-
standing lug 284 which is bifurcated to let the
cord pass through. The lug 234 is in line with
the pulley 225 on the solenoid plunger 22§,
‘whereby this lug forms a stop for the outward or
return movement of the plunger. To make the
solenoid stop 284 adjustable toward and from the
plunger 2:6, the plate 252 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. - |

1t .1s clear from Figs. 29 and 31 that when the

solenoid 227 is energized and pulls in its plunger
- 228 the upper end of cord 221 is pulled down and
the wrapper tip (85 is rocked about the trun-
nions 187’ of arms 197. The solenoid 227 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 simulia,.-
neously upon operation of the rock shaft 191 as
previously described.

“As can be seen by comparing Figs. 31 and 32.
the extension i86 on the wrapper tip 185 acts as

& lever to rock the tip on the trunnions 197’ when

the cord is pulled down until the extension is in
line with the taut cord upon the complete closing
of the wrapper. We use the term “cord” for the
element 221 in its broadest possible sense to in-

10

15

20
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clude any flexible connection suitable for the -

purpose. We have found an ordinary fish line to
oe wholly satisfactory.

The cam assembly and driviﬂg connections
(F'1gs8. 35-37) | S

~The power shaft of the machine is shown at
235 and is journaled in the two upright plates 185
~and {66. The right-hand section of the power
shait (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 gear 237 fixed thereon by a set screw 238
or otherwise. The gear 237 is in permanent
mesh with a pinion 229 on the shaft 240 of a
motor 241 mounted between the plates {65—(65.
It is convenient to bolt the motor 241 to the lefi
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

£38, 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 unig on the shaft 236. -

- The control unit CS consists of three cams
£43, 244  and 245, and a gear 245. These four
parts are joined together face to face by screws
247 and always operate as one piece. A sleeve
o1 bushing 248 extends through the cam assem-

blyin o tight fit for mounting the same rotata-

kly on the power shaft 235. The three cams 243,
284 and 245 are each of special configuration so
" as’to carry out their intended functions. ‘To dis-

4{)
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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 C3; the paper feed cam 244 which controls
the paper feed mechanism; and the wrapper cam
245 which contrels 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 Imechanism, we
need only point out that the cam 245 actuates
the arm or follower 2862 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
4202 is on the high edge 245a of cam 245, where-
Ly the follower is held in its raised position and
the wrapper {72 is open. When the tooth 249
encounters the low edge 245b of cam 245, the fol-
lower 262 is pulled down by the spring 2{2 and
the wrapper is closed. |

The stop cam 243 has its circular periphery
£43a interrupted by two radial shoulders or stops
290 and 251 which are spaced circumferentially
by a definite arc. The cam 243 has a follower
292 formed with a shoulder 253 arranged to in-
terlock with the cam stops 250 and 251. The
follower 252 is pivoted on the stud 283 by means
of a slot 234 which allows the follower to be
shifted lengthwise a small amount for s purpose
we shall presently explain. It should be noted
here that the stud 283 also supports the follower
282 of the wrapper cam 245. A spacing nut 255
on the stud 208 holds the followers 262 and 252
in proper alignment, as shown in igs, 18 and 20.

It is clear from Figs. 36 and 37 that, when the
follower 252 is locked to either one of the stops
or shoulders 258 and 251, the cam assembly CS
as a whole is held stationary on the rotating
power shaft 238. Only when the follower 252 is
disengaged from the stops 250 and 251 is the cam
assembly released for operation by the power
shaft through a friction cluteh indicated as a
whole by 2586. |

The clutch 236 may be of any practical con-
struction and in the present instance it consists
of a pair of felt disks 25T arranced in contact
with the opposite sides of the cam assembly CS,
a pressure disk 288 bearing against one of the
telt disks, an adjusting nut 259 screwed on the
outer end of the power shaft 235, and g spider
spring 268 arranged between the elements 258
and 299, A nut 261 holds all the parts to the
left of gear 237 locked on the power shaft. The
bDressure disk 2%8, which is slidable on the shaft
2339, 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 260 against the
disk 258 which transmits the pressure to the felt
disks 257. In this way the cam assembly CS is
{rictionally mounted on the power shaft 235.

The gear 248 which forms part of the cam as-
sembly CS is in permanent mesh with a pinion
264 fixed on the end of a shaft 265 which is jour-
naled in the upright frames 165 and {66. The
shait 265 carries a roll or cylinder 288§ which is
a part of the paper feed mechanism to be de-
scribed later. : | | )

It is clear from what we have said that the
cam assembly CS is held locked on the power
shaft 233 in either one of two angular positions
as determined by the stop shoulders 259 and 25(
on the cam 243. Therefore the control of the cam
assembly for releasing or stopping the cam 243



- suitable bracket 288.

 the latch about its pivot.

~ that brief interval.
~ ing spring 283 is very quick and since the cam
- assembly rotates at a comparatively low speed,

- moved out of the way.

19

'depends essentlelly on the control of the cam
follower 25%.

Cﬁﬂtmz mechanism for the cam assembly CS

In the deseriptlcn of this mechanism we can
conﬁne our attention to Figs, 20 and 39.

A solenoid 287 is mounted in vertical position

| on the base {87 of the machine by means of a
The mountme frame of

the solenoid celrles a bracket 269 which termi-
" nates on top in a lateral arm 2170 Ior support-
ing the plunger 271 of the solenoid through an

‘interposed coil spring 272.

1t in normal raised position.

A lateh 213 is pivoted on the bracket 269 by
& stud 214. The outer end of latch 213 is slotted
 to receive a pin 215 on the plunger 271, where- -

‘The mechanhism for effectuating
that control forms the subJect of our next hee.d- |

- This spring always -
. exerts an upward pull on the plunger and keeps
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the shoulder 253 encounters the next etop 25!

(Fig. 37). |
The release of the follower 252 from the shoul- f

der 250 of cam 243 occurs upon the energizing "
“of solenoid 267 at the beginning of a recording

cycle to effect the closing of wrapper {712. When

- thus released the cam assembly CS turns from

the position shown in Fig. 36 to that shown in

 Fig. 37 where the follower 252 again stops the

10

cam. assembly by engaging the other shoulder- |

25{. As will appear later when we describe the
automatic circuit controls, the cam assembly CS

- stays locked in the position shown in F1g 3‘?'
~during a recording operation.

by the vertical movements of the plunger rock

A stop 216 on bracket
268 holds the latch and the plunger in normal
poeltlon against the action of spring 272. The
inner end of latch 273 projects beneath the free

"~ end of & long horizontal lever 277 which is piv-
A

 oted on a stud 273 carried by the frame (85.
plate 2718 fixed on the frame 166 has a vertical

- slot 280 for receiving the outer end of lever 2773

whereby the latter is guided in its movements.

o The lever 277, which we call the clutch release

- lever; normally rests on the bottom of the slot
. 280,
-~ The funetlon o:f lever 211’ is to 1ift the follower

252 out of engagzement with the stop shoulders
| For this purpose the
- lever 317 has a elot 281 near its free end for re-

~¢eiving the. lc*erer beveled end 282 of the cam fol-
A spring 283 is attached at its front

258 and. 251 of cam 243.

lower 252.
~end to the lower end of the follower 252 at the

To effect the eutomatm opening of the wrapper

112 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 connectmns independently' |

- of the sclenmd 267.
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The recording mechanism, which we sha.ll;
describe under the next heading, is mounted on

g siidable carriage K which moves slowly forward o

from right to left (Fig. 18) during a reccrdmg ‘

~ operation, or from left to right when looklng' - :
at the rear of the machine as in Fig. 20. At its.

forward end the carrlage K has an upstandmgﬁ.
trigger 285 pivoted on a stud 286. A coil spring
281 attached to the bottom of the trigger nor-
m*tlly holds the latter upright against a stop
The trigger 235 has a sloping top 285" which
extends in front of a pin 289 on the clutch re-;

lease lever 211, o
'~ When the trigger 285 encounters the pin 289

during the forward movement of carriage K, the '

lever 211 is not affected since the trigger simply

40

| pomt 284 and the rear end of the spring goes

to & fixed stud 285 on the frame 168, The ax-

 rangement of spring 283 is such that it is higher

at its rear end so that it elweys tends to rock

~ the follower downward about the pivot 203 and

“at the same. time shde it upward lengthwwe as
faras the nivot slot 254 will allow.

It will be seen that the contrectﬂe spring 283 5 _
erated by the start solenoid 267 at the beginning

a.lways holds the cam follower 252 in contact .
~of a recording cycle to release the follower 252

with the operatmg lever 271 by pressing the

- beveled end 282 of the follower against the pot-
tom of slot 281.

When the solenoid 267 is en- -

45

~stop shoulder 251 of cam 243.

rocks backward and passes under the pin. How- .

ever, durmg 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 211 with the re-
sult that the follower 262 is disengaged from the -

“We should remember, then, thet the clutch'- |

release lever 217 is operated at two different in-

| ergized the descendmg plunger 211 rocks the free

o end of latch 2713 upward agmnst the lever 211
- which is thereby thrown up and lifts the £ ollower -
- 252 out of. engagement with the stop 250 on cam

243. The moment this stop cam is thus released,

- the cam assembly CS is driven by the power

o shaft 235 through the friction cluteh 258.

it should be explained here that the solenoid
- '.267 is energized only for a. moment, so that the

- follower 252 is lifted off the cam 243 only for
‘Since the action of restor-

we have to guard against the possibility of the

shoulder 253 of the returning follower 252 re-

engaging the cam stop 259 before the latter has
- We accomphsh this by
- causing the spring 283 to slide the follower 252

upward at the very instant when it is lifted off

~ the cam stop 250. This sliding movement, which -
- is permitted by the slot 254, places the shoulder |

- 283 of the returning follower behind the cam
o etop 250 50 that the cam 243 is free to turn untﬂ-

60
- in due course

85
for recording on the inner unobstructed surface
~of the blank. This recording is done by an elec-

i0

(£

tervals by two different means. First, it is op--

from the stop 250 of cam 243. This effects the

| clcsing of wrapper 112, as fully explained before.

Second, the lever 217 is operated at the close

of a recordmg cycle to release the follower 252
from the stop 25! of cam 243. This allows the
Ccam 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 automatlc sequence as wﬂl be eXpla.ined_._- |

The recordm,o mechdnwm

We have seen how the flexible wra,pper m; '
supports a recording blank in cylindrical form

tric stylus which comprises an arm or holder 290

(Figs. 31 and 32) pivotally mounted on an in-
) sulating disk 294 by means of a stud 292. -
stylus arm 290 is a right-angled strip of suitable =~
spring metal, such as Phosphor bronze, which -~ |
 carries a short piece of steel wire 293 at its free

The-

end. The wire 293, which forms the recording-

point, 15 attached by Pinchmu the end of the .
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flat strip 280 around it to form a2 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 299 and
the wire tip 293 together as the stylus 290.

The stylus 298 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
S0 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. o .

One end of a light coil spring 295 is detachably
hooked over the tail piece 296 of stylus 298 and
the other end of this spring is fastened to a stud
297 on the supporting disk 281. When a new

stylus is to be inserted, the operator simply pulls

the old one off the stud 292, unhooks the spring
280, 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 Pig. 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 293 is fastened at its ends
to the studs 292 and 297 so as to lie Aat azainst

the disk 291. An insulated conductor 299 pass- :

ing through the center of disk 28{ is soldered
to the strip 298, whereby the stylus 238 is perma-
nently connected to this conductor. The insu-
lated disk 281 carries a lever 388 which is pivoted
on a pin 3G{ in a slotted block 302 mounted on
the rear side of the disk by screws 383 (Fig. 34).
The lever 308 projects through a hole 38& in the
disk 291 and the front end of the lever engages
the stylus arm 248 on top. |

‘When the stylus arm 289 is in normasl or stang-
still position, as shown in Fig. 30 (that is, be-
fore the start of a recording operation) the rear
end of lever 390 engages a stationary ring 385

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
that now the recording point 2923 does not touch
the paper. In other words, the lever 380 acts
as a retractor for the stylus. When the disk 281
starts moving toward the left (as viewed in Fis.
30) the retractor 300 leaves the stop ring 305
and the stylus 290 is instantly rocked outwardly
by the spring 285 into contact with the paper.
The ring 305 can be attached to frame 165 by
the same screws {18 that fasten the adjacent
flange 17§ in place, as shown in Fig, 28.

The insulating disk 291, which carries the
- stylus assembly and may therefore be called g
stylus head, is fixed on the end of a shaft 305
by means of a collar 387 to which the disk is
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 366, which will be called
the stylus shaft, is mounted on the slidable car-
riage already identified as a whole by XK. This
carriage comprises a frame or casting with a
long side plate 308 and a pair of spaced trans-

verse plates 308 and 310 in which the stylus shaft

366 is mounted, as can be seen in Figs. 18 ang 22.
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
bresently appear. |

The carriage K is slidably supported on a

10

o
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pair of rails 311 and 312, mounted 6n the base
167 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
31 extending upward through the base (Fig.
20).. The plates 309 and 3{0 are connected at
the bottom by a cross bar 3i5 (Figs. 18 and 22)
which has a lateral extension 31§ for suppori-
ing a roller 817 arranged to ride on the front
raill 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.

To prevent the carriage from leaving the rails
we provide a retaining Iug 318 for the front rail
311 and a pair of similar lugs $20 for the rear
rail 3i{2, as shown in Fig. 25. The retaining lugs
318 and 320 are apertured to receive the round
rails in a loose fit which locks the carriage to
the rails without interfering with the movements
of the carriage. The lugs 319 and 320 are prefer-
ably cast integral with the carriage frame, as seen
in Pig, 22, It goes without saying that the rails
311 and 32 are slid through the retaining lugs
before the rails are fastened in place.

‘The stylus shaft 366 is driven by a synchronous
motor 321 which is secured to the carriage plate
310 by screws 322. The shaft of motor 321 car-
ries a pinion 323 which meshes with g laree
gear 324 on shaft 306. Referring to Big, 23,
the gear 324 is connected to the stylus shaft
808 through a friction ciutch 325 which com-

. brises a pair of felt rings 326 arranged in pres-

sure contact with the opposite sides of the gear.
The clutch rings 326 are held between a fixed

- collar 327 and a movable pressure disk 328. The

40
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collar 327 is clamped to shaft 306 by a set screw
348, and a second collar 330 is fixed on the shaft
Oy a set screw 331, ‘An expanding coil spring
332 is arranged between the disk 328 and the
collar 330 whereby the felt rings 826 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 §33 to
which the end of conductor 299 is soldered. A
brush 334 engages the slip ring 333 (Fig. 23)
and this brush is mounted on an insulated block
335 secured to the carriage plate 318. The brush
334 is clamped to block 335 by a metal plate
236 to which a conductor 237 is soldered (Fig. 22).
It will thus be seen that the electric stylus 280

1s permanently connected to conductor 337 which

iIs part of the recording circuit, as will be ex-
plained in the description of Figs. 41 and 42.

The phasz‘ng mecham‘sm

A cam 338 is fixed on the stylus shaft 306 by
2 sebt screw 339 (Figs. 19 and 23) and this cam.
has a stop shoulder 248 which is normally in
locking engagement with the armature 34{ of

an electromagnet 342. The free end of. arma-

ture 341 carries a contact piece 34ia which is
Insulated by a strip 341b (such as Bakelite) and
engages the cam shoulder 340 when the magnet
342 is not energized. In other words, the in-

sulated contact picce 34iq 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

-Ifrom the‘ cross bar 315 of the carriage frame. A -
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screw 346 secures the magnet 342 in place The

armature 34§ is pivoted to the upper: end of '.

the magnet frame 343 by a pin 347.

Still referring to Fig. 19, the armeture m-.

‘carries a right- angiled bracket 348 with & de-.

pending arm 849 to which one énd of a cotitract~
ing coil spring 350 is attached. The other end

wil

-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-

open the switch, *
 keep the stylus 290 grounded until the carriage X =
is eonnected to the feéd screw 236. This will b
‘ullderstood frem the commg descnptmn of_ C

- Fig. 42.
10

24

ralged rear end of lever 334 holds the switch

arm 368 in closed position. When thé solenofd -

387 is energized and rocks the lever 334 clock-
wise, the arm 3856 automatically moves down to
THhé function of switehi 364 is to

The cari‘iage K. is held m 1ts start position by

3 spring drum 357 (PFigs. 18 and 25) which is

‘ed on the bracket arm 349. The stop 852 is 50

cam 338.

The function of cam 2338 and magnet 342 is to_.
hold the stylus shaft 306 ege.mst rotation until the

moment when the magnet is energized to release

- adjusted that the contact piece 34ia of the ar-
mature 341 engages the loekmg shoulder 340 en )

5 bracket 388.

‘mounted in the bagse chamber 181’ by means of
- The spring drum 361 is & well

- known device which requires no description. We

the stylus 290 for eper_'ation.;by the synchronous

- motor 321.
- thus released for operation is called the phasing
moment, of the machine.

control circuits of IMigs. 41 and 42.

“When the magnet 342 is deenergized, the spring
350 instantly rocks the armature 341 up_agamst-
- the rotating eam 338 which is stopped when the

armature tip 34ia strikes the shoulder 340, It

should be noted that the cam 338 is always stopped =
in' the same angular position. For distinhction

we shall designate the parts 333 and 342 as the
pliasing car and the phasirig ..-Legne‘“

The carrmge opemzmg cannectiom

During a recordmg epera,f;mn the stylus 290 not

The instant in which the stylus is

CIm , The automatic ener-
- gizing of magnet 342 at the phasing moment will
be explained in the description of the recorder '-

343

only rotates at a high speed but at the sanie time

moves slowly forward axially inside the recordivig

blank. - This axial sliding movement is produced .
by. connecting the carriage X with the motor
driven feed screw 238, as we shall now deacribe..

a- lever 354 is piv-

| Referrmg to Figs. 22 and 25,
oted on a. stud 355 mounted on the rear exten-

sion 309’ of the carriage plate 309. The front:
end of lever 354 carrieg a naolf-nut 358 arranged -
to engage the feed screw 235 when tlie lever 1s
- rocked clockwise by the energizing. of a soleitoid
The plunger 358 of this solenoid is con~
- neected .to the rear end of lever 354 through a
strong contractile spring 38%. The solenoid 381 &
is attached to the eerrle.ﬂ'e plate 308 by screws

351.

360 (Fig. 20.)
A spring 321 cmled ebout the stud 355 has one

end fixed in the plate extension 368’, and the other
end of the spring bears on top of the lever 354
whereby the front end of this lever is

(Fig. 22),

normally held dowrn to keep the half-riut 356 out

.~ of contact with the feed screw 236. The front ..

is to control the circuit of the phaemg mag-

part of lever 354 passes through a slotted plate

 or comb 362 (Fig. 22) attached to the front edge

of the plate extension 309’ by screws 363, The
- comb. 382 guides the lever 354 in its movements $6

5 need .-enly say that a flexible band or tape 369
whicii is connected to the. gpiral spring in the

drumn is attached to & stud 379 on the bottom of
the carriage K. As the carriage moves forward
(to the left in Fig. 18) during 4 scanning opers«

tion, the spring drum is wound up. When.the
| mruage i8 released upon the deenergmation of
thie half-nut solenoid 857, the tension of the sprmg |
drum instantly retracts the carriage. |
— The styluas carriage K is held in.a definite stert- -
3 position by a novel stop device comprising (see
Pig. 25) a bar 311 slidably mounted in a plate -
- 312 which is secured to the carriage plate 310G by

screws - 313. ‘The plate 372 has a recess 372/ in

‘which the stop bar 371 is housed.. The bar 37§

as a stud 374 which projects through a slot
575 in plate 37%.

lower end to g stud 3771 on plate 312, so that the
bar 37! is held down with its stud 374 resting on
the bottom of slot 375.
*m top with a lateral flange 378 which acts as a
nger piece for lifting the bar when required. |
m‘i seen in Figs. 18 and 20, the lower end of_:
par %1 bears againts a bumper 379 carried by

an angle bracket 380 which is secured to the base
pf the machine by secrews 381.

- is-of cuitable shock and noise absorbinhg material

60

that the half-nut 356 is held in correct relation-

 ship to the feed screw 226. 'The retractile move-

- ment of lever 54 is llmited by the slet in eemb
362.

65

- The helf-mnut lever 354 centmls a switch 364

(Figs. 20 and 25) mounted. on.: an upright piece
265 which is secured to the rear extension 389" of
the carriage plate 328%. The switch 364 is the
well known micro-switch type and has an operat-
ing arm. 366 projecting out of the switch box.

55

such as rubber. The i | | |
sioty 3887 In bracket 389 (Fig. 22) whereby. the
bracket is adjustable lengthwise of the carriage -

to regulate its start positiori with great accuracy. |

The normal or start position of cerriage X

controls a switeh 382 (Fig. 18) which projects
through 2 slot in bdse 18T and is mounted on a
bracket 323 secured to the underside of the base.

The switch 382 has an operating arm 384 which -

carries -a roller 38% at its. free end #nd this roller =
engages the rear edge of the carriage when the -
This afrangement =~
10lds the arnl 3834 depressed and the
switch 2862 is open. 'The moment the cafriage
-starts moving forward it allows the arm: 384 to-
sprinig up and. the switch $82 is closed. As we

latter 18 in start position.
riormally i

see from Tig, 42, the function of switch 382

ney 342, | o
Vihen the. carrmﬂ'e R reaehes its ﬂnel pes:tt;en--

at the end of & recording. epemuen as indicated :

by the dotted position 35§’ of the half-nut 356
in Mgs. 18 and 22, it automatically closes a -

switch 38§ (Figs. 20 and 22) mounted on the
lower frame 166 at the bottom by a bracket 387.
The switch 386 has a spring arm 388 arranged to

N project laterally into the path of tlie front edge

70

of carriage plate 309 (Fig. 22).

Mormally the switch 386 is open. As the eer-

riage K reaches the end of its scamming. move-

The free end: of switch arm 366 presses against

 the rear end of lever 354. In the normal com~
| ditionei tmeaﬂemhu;mshownmmﬁ t.ho'z5a

cally initiated.

ment it thrusts the switch arm 388 to closing po-

sition whereby certain operations are automati- .
The Datute of those dpesations

A contractﬂe Spring 3715 15 3’_1:‘"‘
tacned at its upper end to the stud 374 and av its

‘The stop bar 37! is formed. .' |

‘The bumper 379

The screws 381 pass through o
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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 releaseg the solenoid 391, so that the

half-nut 356 is withdrawn from the feed screw

236 and the carriage X is instantly pulled back to
start position by the spring drum 367.
switech 3386 may properly be called the end-of-
message switch.

We mentioned in our deeenptmn of the mount-
ing of stvlus 29€ 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 w111 be &BCE‘.::-

sible to the operator.

“For this purpose, we use the carriage stop 371.
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 heveled block 389 fixed on the base
167 at a proper distance from the normsl posi~

tion of the stop. The block 389 has a slot 390

.25

into which the spring pressed bar 371 shaps
automatically and thereby holds the carriage in
forward position. In this position of the car-
riage the stylus 299 is closely adiacent to the
open flange (1T (Fig. 30) and is easily reached by
the fingers after the flange is uncovered, as will
e explained later. To release the carriage the
operator simply lifts the stop 371 out of the block
389 by the fingerpiece 318, whereunon the spring
drum 387 refurns 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 before the stop 374 reaches the
block 388. The operating arm 388 of switch 386
is su
movement required to bring the carriage stop
371 into locking engagement with the bleck 389

The vaver feed mechanism

After 3 transmitted message has been recorded |

the wrapper {712 is automatically opened and a
fresh length of paper is fed into the wrapper from

the supply roll {82, while the recorded section of

the paper is at the same time projected out of
the wrapper for removal. We shall now deseribe
the mechanism that feeds the paper into the

The

ciently flexible to permit the small extra
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open wrapper 172 and for this deecmptmn we i_

shall refer particularly to Fig, 38.

We have already seen from Fig. 35 that a roll
or eyhnder 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 3% and a low edge 392 (Figs. 36 and
38), each covering a prescribed are.
393 pivoted on a stud 394 rides over the periphery
of cam 24§,
frame {58 as shown in Fig. 24.

A follower

60

The stud 394 is earrled oy the left |

Referring to Fig. 38, there is a rotary sha.ft 395 |

which has an arm 396 rigidly clamped thereon by
a set screw 397. The free end of arm 396 has a

slot 398 edepted to receive a pin 399 projecting

leterallv fr om the forward end of the cam fol-
lower 393. The shaft 395 is mounted in the

upnght frames 165 and (66 (Fig. 18) in parallel

relation to the roll 266 and adjeeent thereto, A

seecond arm 488 fizxed on the shaft 395 is con-.

nected at its free end to a contractile spring 401
which is fastened at its free end to a stud 402
on frame {66 (Fig. 24). The spring 40{ always

tends to rock the shaft 395 clockwise and to press

65
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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
266. The arms 403 are secured to shaft 395 in
correct angular position by set screws 404, A
rod 485 is journaled in the lower ends of arms
2803 and carries 2 pair of rolls 466 made of soft
rubber. A simple way to fit these rolls on the
rod 405 so as to rotate therewith is to knur] the
end portions of the rod and feree the rollers over
the knurls.

The tendency of spring 401 is to urge the roll-
ers 406 against the feed roll 266 but the rollers
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 {81 passes from
the supply roll #82 through the space between
the feed roll 266 and the rubber rollers 408.
When the follower 393 rides over the lower edge
392 of cam 244, the spring 401 instantly moves.
the rollers 40€ against the feed roll 266 and car--
ries the paper strip 181 into the pressure contact

therewith. Therefore, the rotation of roll 266

by the motor 241 feeds the next recording blank
into the open wrapper 172. To improve the
feeding action of roll 266 it may be striated
lengthwise very finely.

'The movements of cam 244 are so timed (as
will be explained later) that the paper feedmg
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
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
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 {12 requires automatic means for noti.-

- fying the operator when the supply of paper is

nearing exhaustion. Referring to Figs. 20, 22 and
28, a switch 407 is mounted on a bracket 408
adjustably attached to the right frame 165 by
screws 403°. The switch 407 has a spring arm
409 which carries a roller 419 arranged to engage
the adjacent side of the supply roll i182. The
roller 410 presses against the paper roll 182 near
its core 411 (Fig. 28), which is a wooden cylinder
carrying a pair of trunmons 412 supported in

open slots 413 on top of the transverse frames

{169 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 149, the switch 407 remains
open. When the paper turns are exhausted be-
yond the roller 4{08 and no longer hold it back,
it suddenly snaps forward and closes the switch
407. Any suitable alarm device may be con-
trolled by the switch 497, such as a bell or a
lamp or even both. In our machine, the switch
A7 lights the red lamp (33 which we mentioned
in our description of Fig. 11. The lamp 133 is
mounted on a bracket 414 which is attached te |
the left frame 166 (Figs. 22 and 24).

We should point out that the switch arm 409

engages the side of supply roll {82 and therefore

operates with a snap action when the dla,meter_

of the roll reaches a predetermined minimum.
This distinguishes our alarm device from prior

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 diminis hes, s0 that no snap

| o aetmn of the eontrol member is posmble

The poper cuttmg mechamsm
Every time the paper feed advanoes 8, meesured

-

e )

" length of paper into the open wrapper {12 upon

| oompletlon of & reeordlng oper ation, the section

of paper that bears the recorded meeeoge is pro-
Jected out of the wrapper, as indicated by the
“dotted outline 445 in Fig. 29. Before the wrapper

~can cloge again, it is necessary to cut off. the

recorded message. 'This is automatically accom-

plished by the followmg meohomsm for Whloh we

. shall refer to Figs. 18, 22, 24, 28, 29 and 31.

blook 4!6 on baee 167 carries a plete 44T

- which is eet ‘into a recess in the block and is
The
. plate 41T has an extension 419 which is thicker

- secured by screws 418 (Figs. 18 and 22).

- than the plate itself (Fig. 22) and carries g stud
420 in the form of an adjustable shoulder screw
for pwota,lly supportlng a. Knife blade 421.
“blade is att ached to a holder 422 by rwete 423
and the holder is mounted on the pivot stud 429.

. As shown in Fig. 18, a retractile spring 424 se-
 cured at one end to the base 187 is atteohed fo

the rear end of the blade holder 522 and nor-

Thlu ;

pass. A cord. 445 is tied at one end to the plunger

436 and at the other end to the free end -of- the
movable knife 42i . 'The cord 446 passes through
the top of base 161 around a pulley £47 carvied
by g breeket 448 whloh 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 holcls
the plunger 438 against the stop 445, whmh con.
be adjusted to make the cord 446 taut.

When the cutter magnet 434 (as we shall call

it) is energlzed the plunger 436 is drawn in and

the knife blade 421 is quickly pulled down to cut
off the recorded sheet 445 which has been pro-
jected out eof the wrapper (172. The discharged

- telegram drops into the dehverv chute 131 at the

20

~mally holds the blade 421 up against a stop 425

N -_oorrled by an extension 417’ of plate 417,

A stationary knife blade 426 is set in a recess
- in plate 417 and secured by rivets 427. The left
- end of thls ﬁxed blade is fastened to a block 425

- by a screw 429. The block 428, which is mounted

- on the base 167 in any praetlool way or cast inte-
grol therew1th supports a leaf spring 430 for
 guiding the movable knife blade 424,
‘sion 431 attached to the free end cf the biade 421
- passes’ between the stationary blade 426 and the

spring 430, Wthh thus presses ag mnst the mov-

 able blade and holds it in line. The tension be-
-tween the two knife ‘blades is regulated by 2
“bowed spring 422 on the pivot stud 420 (Fig. 22).

“An exten~

e:o
.k

- 'The swinging guard ‘plate 453 is pushed aside by -

41)

" proper moment by the operation of a switch 456

A part 432’ of spring 432 (Fig. 22) projects into

a slot 433 (Fig. 18) on the end of extension 49
- of plote 417 to hold the spring against turning.
‘When the recorded paper 415 is projected out *

 of the wrapper 112, it passes between the open
kmfe 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-

blade 421 is done eleotrloally at a predetermmed o

- moment through the following connections.
Referrmg to Pigs. 18, 18A and 29, there is 2
snlenoid 434 in the base chamber (87" depending
from the top of the base to which it ig secured by
screws 435. The eolenold 234 hags a plunger 438

. which operates w1th a long longitudinal stroke
and . therefore - requires special supporting and

60

gmdine means, The plunger moves between a

pair of guide pletee 831 and 438 which are serured

~ drops ‘into the notch 46! o
out ‘and the switch 456 is closed. As will be ex~
plained later, the closing of switch 455 energlzes E

B " to the top of the base oestmg bv screws 438. The

o -_bottom of the plunger rests on a. blate 449 whloh__
is an. L.-shaped piece attoched to the side plate .

438 by screws 441, -To permit vertical adjustment

of the bottom plate 448, it is provided with ver-
- tical slot.s MZ through Wl’llch the screws 44[ eX-

. 'tend

plunger by prov:ldmg a longitudinal slot (not
_shown) through which the fastemng screws 444

. rotate together. "
adapted to receive: the end of a follower _652 wlneh _'

front of the machine, as we mentlened in con-
nection with Fig. 11. The delivery chute 131 is

preferably a 'tre.nsparent receptacle through

which the operator can see the discharged rele-

grams 449.. The bottom of chute 131 is formed by

an ineclined plate 450 which guides the discharged
sheets - towards the front wall of the ohute
(F1g 29). u | o
In the preeent maehme the dehvery chute I3I |
is detachably secured to the base {87 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 492 is like the one shown in PFigs. 14--i7
prewously described. | To protect the operator
from accidentally cuttlng his hand on the knife

blade 421, as when he removes the telegrams from

guard 453 which
- 1s a light blade of sheet metal pivotally suspended

the dehvery chute, we provide a

on a rod 454 in front of the knife. The roc 458
is carried by an-arm 459 secured to the frame 185,

the paper as 1t emerges from the wra,oper

- (Fig. 29);

‘The  cutter. mognet 434 ie energmed at the

(Pig. 23) mounted on frame lﬁo and ascociated

with the paper feed shaft 255 "The right end of

this shaft extends through ‘the frame 185 and -
carries a pinion 457 which permanently engages
a gear 458 mounted on a stud 459 on frame 185.
A cam 460 is mounted on the stud 459 and con-
nected to gear 458 so that those two parts always
The cam 488 has a notch 461

is pivoted on a stud €63 on frame 165,
The switch 456 has a spring pressed but ton &54 |
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

462
the button a64 moves

switch remains open. “When the follower

the cutter magnet 434,

The geatr ratio between the elements 45'! and :
458 is so related to the movement of the naper

feed shaft 265 that during each paper feed opera- -

65
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'lower 462 out of the notch 464.

tion the cam 460 makes one revolution from the
position shown in Fig. 28. This meons that When. |
the required length of fresh paper has been fed

| - into the open wrapper 172 and the recorded sheet
A plete 443 is seoured to the bottom gulde 440'.-: |

o by screws 444 and the forward end of this plate
~ terminates in an . ups standing flange 445 which
- formsa stop for the outward movement of plunger |
436. The stop 445 is edjusteble lengthmse of the

prmected out of the wrapper, the cutter magnet

434 is energized for a moment (only while the fol- ':_ -
lower 462'is.in the notch of cam 460) and quickly
pulls the knife 421 down to cut off the telegram .

sheet 415. The shaft 265 continues to move after
the cutting operation sufficiently to cam the fol- -
This opens the .
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switch 436 to release the magnet 438, whereupon
the knife 421 flies up to normsl bosition. 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 in-
nocucus. For this purpose we have devised a

blower arrangement which draws the smoke from
the recording chamber into a flter box mounted

In the base chamber of the machine. |
“Referring to Fig. 29, an Inverted U-shaped
bracket 465 is attached by screws 458 to the un-
derside of base 167. To the right side of bracket
6585 is fastened a fan casing 467 by screws 268 and
the other side of the bracket carries a motor 489
which is secured by screws 470. The motor shaft
411 extends into the fan casing 487 where it op-
erates a suitable fan or blower (not shown). |
The intake of the blower casing 4687 connects
with ‘a metal pipe 472 which extends upward
tnrough a hole in the base top. The upper end
of pipe 472 connects with a short piece of rubber
tubing 412’ which is connected at its upper end
to a metal elbow pipe 4%3. This pipe is attached

at its upper end to the flange {717 of the wrapper :

assembly (Fig. 30) by means of g metal fitting
414 which has a circular flange 415 adapted to
fit into the flange {717 in a tight vet readily sep-
arable connnection. The  elbow fange 475 is
slotted to make it slightly-flexible and thereby
produce an air tight joint with the flange 1717,
When the operator wants to change the Stylus, as
previously explained, he pulis out the sibow 473
which. is freely movable out. of and into clasing

rubber tube 472’.

- "The outlet of the blrjwer' casing%? is connected

by a tube 476 to a filter box 477 secured to the
top of the base by brackets 418 and 479 (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 468 withdraws the smoke liberated
in the recording chamber {79 and blows it into

the filter box 411. 'The blower motor 468 is ener-

gized simultaneously with the power motor 241

through circuit connections controlled from the

transmitter, as will be explained in connection
with Figs. 41-42, . o |

' The transmitter circuits (Fig. 40)

| The source of power for the facsimile transmit-
ter is indicated in Fig. 40 by & pair of bus bars

A and B which may be assumed to be connected

to a commercial line circuit of §0 cycles and 119
volts. A main power switch 489 connects the bus
bars A—B with a pair of lines 481 to which con-
ductors 482 and 483 are connected by an auxiliary
switch 484. e

T'o simplify the circuit connections in g, 40
we have shown a pair of auxiliary bus bars a and
b leading from the conductors 482 and 483, re-

spectively. When a terminal or conductor is

marked with an arrowhead and labeled a or b,

1t means that the part thus labeled is connected
to the auxiliary bus bar a or b, so that it will not
be necessary to show the wiring or cireuit con~

nections to the auxiliary bus bars, which are COon-

nected to the main bus bars A and B through

the switches 480 and 484. ‘In describing the cir-

position because of its mounting on the flexihle .0
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cuits we use the convenient term “wire” to repre-
sent any kind of electrical connector. S
The two lines 481 go to a . frequency standard
489, and the conductors 482—483 are connected
to the power input terminals §85—487T of a pre-
amplifier 488. This apparatus is so well known
in the facsimile art that it will be sufiicient if we
merely indicate the presence of two transformers
489 and 490 which supply power to the vacuum
tubes in the amplifier. Transformer 839 has a
primary coil 49! and a secondary coil 482, The
primary 421 is connected to wires 493 and 484,
while the secondary 492 is in the filament circuits
of the tubes. The other transformer 428 has a
primary coil 495 and two secondary coils £%6 and
£91. The primary 485 is connecied to wires 4§94
and 498, the secondary 496 feeds the plate cireuiis
of the tubes, and the other secondary 487 fur-
nishes current for the exciter lamp §8 of the opti-
cal scanner.  The power lead 452 goes to con-
ductor 483 through a wire 499, and the other lead
883 connects with conductor 494 through g wire
900.  The photocell 63 constitutes the signal in-
put of amplifier 488 and the amplified signal cut-
put goes over lines 501 and 582 to a signal inverter
~'The signal inverter 583, like the amplifier 488,
is a well known device in the facsimile art, so we

- need only indicate a transformer 304 for the

60

65 the parts 5{3—514 represent any practical form

70
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heater filaments of the vacuum tubes in the in-
verter and another transformer 585 for the plate
circuits. The primary 508 of transformer . 004
has its terminals conected to the auxiliary mains
¢ and b, and the secondary 507 supplies current
to the heaters of the tubes. The primary coil
208 of transformer 505 has one side connecied
t0 terminal b and the other side igs connected o
a conductor 889, The secondary coil 5i% of
transformer 505 furnishes the power for the plate
circuits of the inverter. o -
The amplified signal ocutput clircuit 53{—562
of amplifier 488 constitutes the input of the in-
verter 303 and the output of the inverter goes to

lines 511—512. It will he understood that the

function of the inverter is to invert the incom-
ing signals 5o that the receiver will record 2 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 563, which is really
an oscillator, sends out & steady tone or carrier
(say 2500 cycles) when disconnected from the
amplifier,

_From what has been said so far concerning Fig.
40 1t will be clear that when the operator cioses

‘the main power switch 488, the frequency stand-

ard- 485 is energized through the eircuit lines
481. Nothing else happens until the auxiliary
power switch 484 is closed. Thereupon the trans-
former 489 of amplifier 488 and the transformer
v84 of inverter 503 are energized to heat the tube
fliaments of those two units, which are thereby
made ready for operation. |
The transmitter has a start button 5!3 for
operating a switch 514. Let it be understood that

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 voint BiG, wire BiT.

through the closed switch 814, wirve 5%, through

relay §13, wire 519, switch 196, wire 434 to point
920, wire 509, and through conductor 483 te bus
‘The ‘energized relay 515, which we call the

power relay, closes its contacts 521, 522 and 523.
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The relay. locks through closed contacts $22 and

523 as follows: from wire 493 through contact
522, wire 498 to point 524, wire 52§, contact 523,
through the winding of relay 515 and back to bus
‘bar B as described in the preceding paragrapn.

i

The start button 513 need, therefore, be held

down only for a moment.
522 and 523 also close the circuit of chopper motor
65 through wire 525 to point 528, through- the
" motor windings to wire 494 and from there to bus
~ bar B, as prewously traced. |

The closing of contact §22 of energlzed relay
5|5 connects the transformer 490 of amplifier 482
with the ‘auxiliary bus bars a and b through the
_following circuit: from the input terminal 436,
wire 498 to wire 493, closed contact 522 wire 498,
~through transformer primary 495, wire 484 to

point 520 and to the other input terminal 487.

Accordingly the operatlon of start button 513 en--
- ergizes the plate circuits of amplifier 488.
At the bottom of Fig. 40 are four relays marked
521 528 529 and 530.
by alternating current from the source A—-B, and
the other three relays operate on direct current.

" The relay 528 is of the slow-release type, usually .

called a slug relay. In designating the contacts

-~ operated by these relays it will s:mphfy the de-.

‘scription if we apply a single reference numera] to
~each pair of contacts.
a stationary contact member and its associated
tongue or armature will be regarded as a relay
contact which either makes or breaks when the
relay is energized.

The closed contacts

‘The first relay is operatecl

"That is, each assembly of

10

| "the contact 564, When the motor 562 is enerf- |

gized, the arm: 563 is slowly moved from contaet

564 to cantact 565. The length of time required
for this movement of arm 583 can be regulated

- and for the purposes of this description we shall

assume that it takes two seconds for the arm 563

to swing over to contact §65, where the arm re- -

mains as long as the motor 562 is energized. '

“When the motor cireuit is- broken, the arm 5§83

flies back to contact 564. ‘These are the only de-

-~ tails we need to remember in connection w1th the o

timer 561.

As previously mentioned the lines 48I which N

are connected to the bus bars A and B go to the -

input terminals of the frequency standard 485.

- This unit is a standard device well known to
 electrical engineers and requires no descnption |
It is sufficient to say that the output lines
- 570—5T¢ supply a 60 cycle alternating current to-

20
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Relay 527 has four make contacts 53I to 534- -

",and a break contact 535..

The contacts 534 and -
535 have a single tongue 536 in common. Relay
528 has a break contact 437 and g make contact

by
b

538. Relay 529 has four make contacts 539 to :

542 and three break contacts 543 to 545. The

g Eh

contacts 540 and 543 have a common tongue 545

and the- contacts 541 and 544 bave a common

tongue 547.

The contacts 549 and 55[ have a common tongue
-'bb2.

represented diagrammatically by a transformer

554. a pair of A. C. input terminals 555556 to

which the transformer primary 551 is connected,

and a pair of D. C. output terminals 558 and 5§59

A rectifier 553 of any practmal construction is

| ‘Relay 530 has two make contacts
548 and 549 and two break contacts 550 and 551.

for supplying direct current to ‘certain relays. |

The input terminal 555 connects with contact
531 of relay 527 through a wire 560, and the other

 terminal 556 goes to the au:«nliary bus barb. The

wire 509 which comes from the signal mverter
503 is connected to terminal §55.

- A timer 561 is associated with the relays 527 to
$30 for controlling the sequence ‘of their opera-
tion. This timing device is a well known piece of
apparatus purchasable in the open market, so we

“need only say that it comprises a small synchro-

' nous motor represented by a winding §62, a piv-

- 921,
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the output lines $76. |
nected by a wire 580 to contact 532 of relay 527
‘and the other side of relay 517 is connected to

8, synchronous power amplifier 572. The line 570

goes directly to the amplifier but the other lme'z-.-
‘571 is connected to the tongue 536 of relay 521.

A wire 513 containing a load resistor 574 con-

nects line 570 to the closed contact 535 of relay |
521, whereby the output of the frequency stand- -

ard is short-circuited when the relay 527 is not

energized. A conductor 515 connects an input

terminal of amplifier 572 to contact 534 of relay
Hence, when this relay is energized the out- -

put of the frequency standard 485 goes into the .

synchronous power amplifier 572.

The amplifier unit §72 is another piece of ap-‘. |
paratus that is so well known as to require no de-

scription. We need only say that its output lines
576 energize the synchronous motor 39 which op-
erates the scanning cylinder 32. Sinee the out-
put of amplifier 512 is insufficient to start the mo-

tor 39, we insert a relay 577 which has g pair of
make contacts 5718 and 5719 connected at one side

to the bus bars @ and b and at the other side to
One side of relay 517 is con-

the plus. terminal 558 of rectiﬂer 553 through

. ':wires 581, 582 and 583.

When the relay 527 is energmﬂd upon opera— -
tion of the start button B3 (as plesentlr to
be cvplained) the motor starting relay 577 is

‘energized through the following connections:
from the plus terminal 5%¢ of rectifier 553
“through wires 581,
through closed contact 532 of relsy 521 wire ‘584,
wire -
- E8%. closed contact 533 of relay 521 and through

;1

582, 58‘3 relay 517, wire. 580'-
contact 544 of- relay 529 (not energized)

wire 567 to the negative termmal 559 of the rec- .
tifier. 'The energized relay 817 ‘connects the

. scanning motor 39 to the main power source

A—B, and once this motor is started, the syn- '

| chlcnous amplifier 572 takes over the duty of

. oted switch arm 563 and a pair of contacts |

~ as the timer motot.

~ contact 537 of relay 528 through a wire 566. The

- 64—565. “For convenience we shall refer to 562

“One side of this motor goes g5

" to wire 560 and the other side is connected to

'60 _runmng the motor after the relay 511 1s Te~

 1eased

When the power relay 5!5 is ener zed upon' o

operation ‘of the start button 513, o8 prewou sly
explained, the relay 827 is enerrized from the?.
bus bar a through the closed contact £2{, wire
586, through the relay winding, and to bus bar b.

It is evident that the relay %527 remains ener-. '

~timer arm 563 is connected to a wire 567 which -
- goes from the negatwe termmal 559 of rectiﬁer. |

553 to contact 533 of relay 521.

contact 565 with the tongue 546 of relay 529

In the oneratwn of timer 561 it is to be’ as-
sumed that the arm 563 norma.lly rests agamst_

A wire 568 con~’
. nects the timer contact 564 with- ccntact 538 of
- relay 523 and a wire 569 ccnnects the pther timer

70
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gized as long as the power relay 515 is in op- o N

erated condition When the energlred rclay 521 _'

closes its. contact 53! which is connected to bus - -
bar a, the rectifier 553 iy ener ized thrcuﬂ‘h the _i :

transformer primary 557.
The closed relay contact 53I also enorgizes the
primary coil 588 to transformer Stﬁ in the sig~ -

nal mverter 503 through Wires 560 and 509 the__j}
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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 587
(upper right corner of Fig. 40) which is con-
nected by a wire 588 to wire 529 and therefore
to the bus bar a. The other side of relay 587
goes to bus bar b. When the relay 587 is ener-
gized, its contact 589 closes the control circuit
990 of the radio transmitter {3.

The closed contact 831 of relay 527 also en-
ergizes the timer motor 562 from bus bar o
through wire 560 to point 59i, through the mo-
tor windings to wire 568, across the closed con-
tact 537 of relay 528 (not yet energized), wire
992, and through closed contact 55{ 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 apera,tlf" n (as we have assumed)
requzres two seconds.

‘When the timer arm 563 engages the comact
565, the slug relay 528 is energized for a moment
through the following connections: plus terminal
058 of rectifier 583, wire 581 to point 523, through
relay 528, wire 594, closed contact E43 of relay
929 (not yet energized), wire 589, and through
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, thus .causing the switch arm 583 to
fly back against the contact 584. The breaking
of contact 565 disconnects the relay 528 from the
rectifier 553, but as this relay is slow to release
it holds its contact 538 closed long enouph tﬁ
energize the next relay $29.

The circuit of enerﬂ'med relay 529 goes Irom
the plus terminal 558 of rectifier 583, wire 581 to
point 593, wire 582, through relay 529, wire 595,
through closed contact 528 of relay 528 (still
energized at this moment), wire 588,
through the timer contacts 564—563 to the nega-~
tive terminal E59 of the rectifier. Relay 5282
locks through its closed contact 541, wire BBE,
closed contact 533 of relay 5271 (which remains
energized) and through wire 567 back to the rec-
tifier. In other words, the relay 528 remains
energized independently of relaj 528 and the
timer 561.
~ Relay 529 through its contact 545 controls a

relay 896 which has one lead 597 connected to .
contact %24 of the power relay 515 and the other

lead §98 goes to contact 345. When the relay
515 is energized by opemtmg the start button
513, the relay 596 is connected to bus bars ¢ and

b before the relay 523 is energized. The func- .

tion of relay 59§ 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 586, -

'Relay 529 also controls the output cireuit of
_amphﬁel 488. As long as this. relay is inactive,
its open contact 539 keeps the amphﬁer output
lead 502 open. Upon the closing of contact 538,
the amplifier output circuit 5901—502 is fed into
the signal inverter 593. However, the outputf of
the inverter is at this time short-circuited by the
closing of contact 5482 of the energized relay
529, This short-circuit can be traced from

point 599 on line 5t1, wire_ 600, contact §42, wire

80! to closed contact 550 of relay 538 (not vet
energized), and wire 602 to point 683 on line 52,
- The breaking of contact 544 of energized re-
lay 528 deenergizes the relay 577 of amplifier 572,
so that the contacts 578578 are. released and

the bus bars ¢ and b are taken off the circuit of 5

and =
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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
timer arm 583 again engages the contact 565.

- Let us now go back for a moment to the slug
relay 928 which has been disconnected from the
rectifier but which did not release it contacts
231 and £38 until the relay 529 became energized.
The release of contact 53§ has no effect on the
locked ecircuit of relay 529. The closing of con-
tact 537 again energizes the timer motor 562

and the arm 5§83 starts moving foward contact

585 which it touches after an interval of two
seconds.

We now have the condition where the contact
548 of relay 529 and the timer contact 565 are
closed. As a result the relay 530 is energized
through the following connections: from plus
terminal 558 of rectifier 553, wire 58! to point
593, wire 582 to point 604, wire 583 to point 605,
through relay 538, wire 605 to closed contact 540,
wire 569 to contact 565, and through the timer
arm 363 to the negative side of the rectifier.
Relay 930 locks through its closed contact 548,
wire 585 and the closed contact 533 of energized
relay 9271, It is important to remember that the
relay 536 is energized two seconds after the ener-
gizing of relay 529. The purpose of this inferval,
which we have put at two seconds by way of
example, will shortly become clear. | |

When the energized relay 530 breaks its con-
tact 558, it removes the short-circuit from the
inverter output lines 51{—512, which now con-
nect with the radio transmltter 13 through the
closed contacts 607 and 608 of energized relay
987. A T-pad 609 of conventional construction
regulates the power level of the input mrcmt

_”9-——% {8’ of the radio transmitter 13.

The closing of relay contact 549 connects the
solenoid 96 of the scanning mechanism with the
bus bars ¢ and b through wire 61{, whereby the
half nut 84 is thrown into mesh w1th the feed
serew B0, as previously explained. 'The scanning
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 pomtlon agalnst the contact
564,

The relay 596, which is energized from the bus
bars a¢ and b upon operation of the power relay
218, has two break contacts 612 and €13 and two
make ccrnta,cts 614 and 615. The contacts 612
and f‘*ﬁi have a common tongue 616 connected to

a wire 817, and the contacts 612 and 615 have a
common tongue 6§18 connected to wire 602. 'The
contscts €12 and 613 are connected to the output
lines Bil and 512 of inverter 503, and the con-
tacts 614 and 6{5 are connected to a pair of ter-
minals 618 and 629 of the frequency selector {5.
We mentioned this device briefly in the descrip-

~ tion of Fig. 1 and now We shall say somethmg

O

mnre about it.

Aqsummg that we have three cars that op-
erate as mobhile recording units in our system, the
selector mef*hamsm {5 comprises three oscillators
£24, €22 and 6223 which deliver different fre-
C{‘L.BIMIES adan ted to select cars Nos. 1, 2 and 3,

espectively. Each oscillator has a pair of out-
pm; terminals 624 arranged to be connected with
the terminals 649 and 626 by wires §25. A rotary
hand knob 6828 enables the operator to select the
particular oscillator which is to be connected to
the radio transmitter 13, C

- Let us suppose that the opera,tar has o message
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forcar No. 1. He turns the selector knob 626 to
connect the oscillator 621 which is assigned to
that particular -car. With relays 581 and 535
‘both -energized, the oscillator 621 -sendg its fre-

| quency to the radio transmltter I3 through the
- Tollowing connections:

From the selector SWlt“h
terminal 619 to relay contact €14, wire 61T, relay

- contact 697 and throug h 1line BIO to the radio

transmitter. From the ether selector termmal

620 we go to contact §{5 through the T-pad €09

to wire 621, relay :contact. 608 and through the
cireuit. line 610’ to the radio transmitter, Whmh
broadcasts the selector frequency to be plcked up
by -car No. 1,

explained inthe -description of Figs. 41-and 42.

~ Tt:should be pointed out that the interval dur- -

ing which the selector frequency is sent over the
- radio -circuit is determined by the movement of
timer arm §683 from ‘contact 564 to -contact 565.
- This interval, as already 'mentioned, is ‘here as-
sumed to -be two seconds, which ‘we have found
1o be sufficient in our -present system but which

- of ‘course -can ‘be vamed to suit pa,rtlcula,r con- |

-ditions |
. The reason Why the tmnemzeswn ef the selec-

' tor frequency is determined by the timer arm 563

- will . be understood.if we recall -the following op-
era,trens ‘When the relay 527 is -energized, 1ts
contact 63[ connects-the relay 591 to bus bars a
and b so that the. cent:tcts 607 and 608 are closed.
With :the relay 536 also energized upon opera-

]

1.0

plifier 498 and in the signal inverter 533 are‘con-
nected to the source of power through the auxil- -
iary bis bars a and b. The units 488 and 503
are thus readied for -operation. _ :
inserts the message to -be transmitted into the.
scanning ‘cylinder 32 -and -adjusts the -selector
knob -626 to select the ; eitleular Car fer Wthh_ .
| the message is.intended. . B
fter telephoning to the enerater ef the se- | |
"ler'ted car whatever instructions or 1nm1mat1en: -
- may. be necessary, the attend“nt at tHe sending:
fel a mement' o

| What this frequency dces in the '
- recorder outfit of the selected mobile unit will be. :

95 .

B0 .

tion of the start button .513, the frequency selec-

tor -cireuit is connected to the ‘input of ‘radio

| tmnsmzttter 12, The encrgizing of reh:t,r 527 also

 energizes the timer 561 and :in two seconds the

""arm 563, enge,ges_th_e contact _565 “When that

- happens, 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 610 and 6190’ .after a trensmlﬂsmn-

time of two:seconds.

In -describing Fig. ' 1 we mentmned that the

faesimile sending staticn had a two-=way -tele-
phone set 16 for calling up-the-operators-of the
‘mobile recelving units.
- 8et is represented diagrammatically by a .micro-
phone £28 adapted to be connected to the radio

transmitter /(3 :and-a-loud speaker 829 connected .

- to'the radio -receiver 14. It is to be underetond
- that the ‘handle of microphone- 628 has a switch
- button €39
pushes:in when he grips the handle to close the
contrdl circuit 59!3 of radio transmitter {3
threugh wires 631, |

"The microphone circuit- F22 is eonneﬁted to con-
tacts 633 and 634 of relay 587 which is not ener-
- gized:at this:time, so that the microphone is.-nor-
-mally ‘connected tothe input lines-6(9 and 618 of
“the radio fransmitter for sending ‘out verbal in-
struetmn_s to the car operators. The telephone
- talk coming from the car operatorsiis recejverd
at- the sending station through the Joud. qneaker
- 629.
“transmission when the relay 587 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
message | - | -

' o'pemtitm of Fig. 40
The eperatlon of the mrloue centrel ¢ircuits in

Fig. 40 will ke clear from the preceding detailed
description, but it will help us to remember the

In Flg 40} this telephone

which the ‘operator automatmally :

It 'should be notesd ‘that during facsimile

39

490

the sending

and this is what happenu | -
© ‘Relays 515 and 59§ are opereted Tbe excxter -
lamp 68, the chopper motor 65 and the plt.,te Gir=
 cuits ‘of preamplifier 488 -are ensrgized. How- =
ever, the output circuit ‘501562 of this ampllﬁer-_ -
is. qtﬂl cpen. at tonteﬂt ©39 of. Ielay 529, __
Relay 527 is energized ond causes the energiz-
' -ing of the plate circuits in signal inverter 503, the
reetlﬂe"' 554, the synchronous timer 581 and the
Consequently, the synchro-
scanning inotor ‘39 'is starteéd, the ‘micro-
rhone circuit ‘6§32 .is disconnected and the selec-

| ter 13. | | - | __
At ‘the end of . two secrmds the timer arm 963
| teuehes the contact 565 whereupen therelay 528
is ‘energized for a ‘moment, thereby deenergmmg o

‘Whenthe
reiny 528 1s GEEIIEIng“d the timer 56! starts 1e- |

‘salient pmnts in the -automatic control hetween
station and the selected receiving-sta-
tion if we: gwe a .synopsis of what habpens at the |
eendme'.etatmn When the start: button 513 is oper- -
ated., | - | S
- To hegin. mth the cloumfr of the main’ rower-
switch 483 con.neets the frequency standard 485
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 pream-

station presses the start button $

avs 517 and 857,
'1e..:

tor 1requeney 1s sent out. ovel the ramo trensmlt-

the timer and. operating the relay 529.

- cycling.

- _nals to g0 OVer are the rhe.smff Si anals produced-i
by ‘the black 'mark ‘*B’ on ‘the telegram -sheet.
- At the elose of a er-"annmg operation, the ce*"rmge |
- SK: Upens the’ "‘Wltch IEEG wher eby the power rele,y-
515 is deen._..rgized anJ. etl p:m:s are 1e to.t ed to |
narmﬁl . g
It will ‘e seen therl that once the meehme 15_ S
~ started by the bLttOIl 513, the various operations
we have descﬂbed take plaee autemat;cally and o
- SO qmckly that only abevt four seconds elapse be-
513 end o

60O

70
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| The opere,tmn oI :telay 529 deeneremes the re-'
: 596 whereby ‘the selector frequeney is taken off

the Imes 617 and 627 two-seconds after it started.

"The oper atmn of relev 529 closes the eutput of '
preamplifier 488 and the same tlme shelt Cir=-

cuits the output of inverter 843..
TWo seeond.e aIter the

1i""ed and the timer: ael is agmn deenerglzed

‘Therefore, the energizing of relay 530 puits the.-
-- fecsr*nle trans*muter into oneratmn ‘to scan the_ :

message in- eylmuer 32. The fir st facsimile sig-

tween the 1::1:'t:,~s.s',:lr_nﬂr of t”le start button

the Degmnmg ef faeelmlle trﬁnemlsemn

There are two feetures in the trensmlssion cir- .
cuits of ‘Fig.. 40 that should be 1ememberet1 for
- a clear understanding of the receiver. circuits:in
Pigs. 41 :and 42 presently to be described.. First;
there s the: twn-second mterva,l dumg whmh the' |

‘The -attendant |

1elay 529 is. enere*lzed -
the ‘timer’ arm Eﬁl mgem toug ches the conta,ct 565
and the relay 530 is energized. |
inverter output 51{—5i2 is freed of its short-cir-
cuit -and: goes. into the radio tranq*mtter 3. At
the same time the halr—nut maenet 8% ‘is- ener- |

AS a 1esult ‘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.
seconds betnreen the operetlon of relay 529 and
the operation . of relay 538. During this interval
the selector frequency as well as the output. of
inverter 523 are off the lines 8§26 and 627 that
go to the radio transmitter {3. 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 explalned’

in the description that follows.
-In a system using but one car to be conneoted
Wlth the sending station’ (as would come within

-Second, there is ancther interval of two -

o

15

the purview of our invention), the selector fre- -,

quency device {5 would::not be necessary, for
then the steady frequensy tone sent out by the
signal inverter 883 for a period of- two seconds
would operate as a selector frequency.. The con-
trol apparatus of .the.car would, of ecourse, be
tuned. to the frequency output of the Inverter,
~In the broader aspect of our invention we con-

-t'emple;te a selector mechanism capable of send-

ing out any kind of selecting signals that will
automadtically place a desired car in facsimile
receiving condition. For example, the selecting
devices 621 to 623 can be of a type that will gen-
erate different code elgnals, each adapted to se-
leot o portmulm car. - |

" The reoorder ozrcmts (Fzgs 41-e'2)

The souroe of power :for the electrical appa-.

ratus of the facsimile equipment installed in each
car is a storage battery 635. A main lead 626

(which runs through bota Figs. 41 and 42) con-

nects various elec¢trical devices to one side of the
battery, the other side of which is grounded. In
£1g.. 41 the units directly connected to battery
lead 836 are two dynamotors 837 and 6§38, a fre-
quency standard 639 (with respect to the filament
circuits) - and a.converter 648. These units are
therefore energized and placed in a standby con-

dition by the mere closing of the battery circuit.

A switch &4{ enables the orsrator o. turn the
electric power on and off, and when the power is
on g lamp 642 (Fig. 42) lights and shines through
the jewel 128 on the dashboard of the car. ¢

~The synchronous stylus motor.-321 is oonneoted
.by lines €43 to the frequency standard 629 which
drives the motor and therefore the stylus 289 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 644 of an inverter 645
which is energlzed throug h the boﬁtery 1npnt
lme 645.

The e1gnals broedoa et frorn the sendmg stetlon
whet;her they represent the selector frequenoy or
foonmﬂe transmission, are received by the radis
receiver 18 of the selected car. The output of
this receiver forms the input of the amplifier
unit 20 and goes through lines £471 to a Lrans-
former €48 which has the usual primary -and
secondary coils 649 and 659. The primary 648
is.cconnected to the radio outout circuit §47T
through a T-pad 65¢ and a condenser §52 to ad-
just the 1nput power level as roqwred :.or the
best results. .

The ompllﬁer 20 oontems 2 tnode 653 a heam-
power tube 654 and a twin triode 655.: The heater
filaments 6E6 of all three tubes sre connected to

o0

20

30
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the -battery lead 836 through a .conductor 657. .

The grid 658 of -tube 653 is connected to one side

generated in the transformer winding 669.
other words, the circuit of coil 689 constitutes

& rectifier. .

691 to a conductor 692.
is connected at one side to the grid 615 of tube
635 by a wire 693 through s high resistor 694,
and the other side of that coil g0es bv a8 wire 695

28

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

661 connects the plate 662 of tube 653 with the
control grid 663 of tube 654.
664 of this tube goes to a conductor 665 and the

The screen grid

cathode 666 is connected to the grounded wire

899, the same as cathode 660 of tube §53.
10

A transformer 66T comprising a primary coil
668 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
665 which runs through both PFigs. 41 and 49.
One side of the secondary coil 669 is connected
to the recording line 2337 and the other side of
that coil is grounded.  The stylus 290 being con-

nected to line 337 receives the amplified mgnols
- In

the recording circuit of the faecsimile receiver.

A grounded resistor 669’ (Fig. 42) connected to
line 337 serves as a continuous load on trahs-
former 667 and therefore on tube 654, Whmh
operates better with such a load. |

‘The twin triode €55 is part of the frequenoy |

-eeleotor embodied in the amplifier unit 20.° The
tube 655 has two sets of three electrodes, one set

comprising a plate 671, a grid 612 and a cathode
813, and the other set comprising a plate 614, a
grld T8 and a cathode 6756. The first three elec-
trodes act as an amplifier and the other three as
The cathodes 673 and 616 are con-
necied to a grounded conductor 617 through the
blas resistors 678 and 679 which are in parallel
with the associated gr1d leek condensers aooord-
ing to usual practice. |

The grid 672 of tube 655 is conneoted to the
plate conductor 661 of tube 653 by a wire 6§80 |
which includes a condenser 681. The eonneotmg .
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

the filter control tube 655. The grid 6712 is con-

nected to the grounded wire 877 through a h1gh
resistor 683.

‘The frequency selector portmn of the combined

- amplifier and selector device 20 includes a filter
unit 684 which comprises a transformer 85 with
a primary coil 686 and a secondary coil 687. Each

coil is shunted hy a condenser 688 and 689 re-

spectively. One side of primary 686 is connected

by a wire 690 to the plate 671 of tube B85, and
the other side of that coil is connected by a wire
"The secondary coil 6817

to the grounded conductor 677.
The conductor 692 is an outout leed of dgna,-

metor 83T and carries (in this particular in-

stance) a 300 volt direct current which goes to

the plate conductor 8§81 of tube 652 through a

resistor 896. A condenser 698’ keeps the direct
current voltage from the grid 653. The dyna-
motor lead 892 is also connected to the amplifer
plate 67! of tube 655 through wire 691 orlmery
coil 696, and wire 690. |

 The voliage in wire 891 from lead 592 d1v1des
at the point 687, one path going throusgh the
transformer primary €88 and the other path
going to the:grounded wire 817 through a voltage

dividing resistor 6§98 and the cathode bias resistor
673, The rectifier cathode 676 of tube 655.is con«



the line relay of

~across the electron path betweesn 1

, 39
“nected by a wire 695 to point 639’ ‘between the
resistors 619 and 698, whereby the cathode I3
positive with respect to the grid 615, Putting this

3672508

-another way, the purpose :cf the voltage divider

698 is to bias the grid ‘6715 negatively with respect
n the apparatus we have been

to cathode §76.

o |

using this negetlve h}.as emounts to about 20

- volts.
| The reot1ﬁe1 eleotl odes B14---615-—-—-515 of tube-

€55 control a lele,y 708 (Pig, 42) which we .¢call

the recorder control circuits.
-A-conductor 191 connects one side of relay 100

permanently with the 308-volt direct current out-

10

- -put-of dynamotor 837, and the other side of this

relay-goes by way of conductor 192 to the rectifier

15

plate 874 of tuhe 655. A condenser 103 is con-

‘nected 9_-'81*{355 conductors §94 and 782 to smooth

outthe peaks of the rectified half waves that go

niate 674 and

~cathode £78. TFor convenience let us call “this

704

ergized only when the electron path T84 has suffi-

cient conductivity to close the relay circuit. The"
condition of electron path T04 is determined by

“the filter unit 684 and the operation of this unit
depends upon the selector frequency received by

- the input transformer 648 of the amplifier 29.
- We should remember that each car has ils own

 bahd-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:
- @ -selector frequency to which the filter unit 684

~ has been tuned. The operation of line relay 700
in response to this frequency is effected as follows.
The incoming selector frequency goes from tap

| 20
- electron path hv the olﬁﬁ'lﬂ‘ refeteneo numers 1 ”

b7 will be olear that the lme relay 700 is en-

‘30

‘the relay tongue 107.

closes its .contact 705.

‘189, ‘both g'rounded are oonnected in: perellel to .
The make ‘contact 705 is
connected by a-wire T10 to a conductor T{1 which -
is the output lead of converter 640 and carries (in
this .instance) a 150-volt direct current.
wire T10 includes a high resistor T12 and a lower
resistor T12' which are in series with condenser- |
108 when the relay contact 105 is closed. I

- 'We stated:in the: desonptlon of Fig. 40 that the;_- |
selector frequency was sent.over the radio circuit
Accordingly the-line

for-a period of two seconds.
relay 100 is kept energlzed for that interval and

Fig. 42 for e.utomatmally controlling various
functions of the machine.

1(3 and 114, an A. C. relay 115, a battery relay
116, 2 phasmg relay 1 {1, an end-of-message relay

118, and finally a release relay 719 WhiCh restores .

~all the relays to ‘normal.
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682 to grid 672 of tube 655. The direct current -
circuit for plate 871 goes from the dynamotor

~output lead 692 to wire 691, through primary coil 4
686 and wire 690 to plate E'H across the electron

'-pe.th to cathode 6713 and to the grounded return
-~ wire 677.

filter unit ‘684 will let this frequency through,
the induced E. M. P. in the seoondary coil ‘687

© - so ‘controls the grid 615 that the currént flow
. across the electron path 704 energizes the line
- relay 100,

The circuit of this relay goes from

- Therefore, the selector frequency im-
pressed on grid 612 passes in amplified form
“through the transformer primary 686. Since the.

50

- dynamotor lead 161 through the relay winding,

‘conductor 702, across electron path 104, wire 699,

“and through resistor 6719 to the grounded return-
- wire 611, |
- The hand-pass ﬁlte1 685 performs another im—
portant function, namely, keeping the line relay

100 (and therefore the facsimile equipment of the

car) Inoperative while. te‘ephone conversations

‘are going on between the sending station and the
~ selected mobile receiver. A
explain, the facsimile recorder can not be started

“As we shdll presently.j,_ﬁ.o

unless.- the relay 1008 is energized for a predeter-
‘mined interval, and this relay, as we have seen, is -

the car. Therefore, the band-pass filter 684 con-
'stantly acts as ‘a2 custodian that prevents the

energizing of relay 180 for the required interval

~ operatively energized only by the selector fre-
‘gquency which passes through the filter 684 of

except when it is desired to start the recorder.

 "How this operation of relay 100 automatically sets
the reoordmg meehomsm gomg will now be de-
scribed -
‘The:line. relay 100 has a, meke oonteot 105

N hreak contact. 106, and. a. tongue 127 common: to

poth ‘contacts. A .condenser 708 and a .resistor

70
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Y
energize the same.

“As we have seen, the immediate: purpose of reley o
760 when energized is to ‘cause the adequate
charging of condenser 108. Upon release of that
relay the condenser instantly discharges through
closed contact 106, wire 720, contact 121 of relay
115, wire 122, and through relay 113 to ground

The energized relay T13 closes its. contaot 123

and completes the: circuit of relay 114 from the
contact 724 of un- =~
*-energlzed relay 119, wire 125, through relay Ti84, |
wire 126, closed contact 123, and through relay
T13 to ground. This circuit thus: locks the ‘relay

T3 upon cessation of the condenser :discharge

'- -fourrent and at the s&me time energlzes the relay

150-volt ‘D. :C. conductor ‘Ti1,

1!4

charge out of the phasing: relay THT.

The energized relay T3 also makes the 60-' -
cycle frequency standard 639 operative to run

These frequency Stand- o
-ards, as is-well known, contain a set of vacuum

tubes which operate an output transformer-at

The flla- |
 ments or heaters of the vacuum tubes in unit
639 are connected to the battery lead- 636 by,

a 'wire 134, and the plate:supply (300 volts D. C} )
_'1s furmshed by the dynamotor 538 through two

the stylus ‘motor 321..

the requlred frequency and voltage.

The

“The condenser 108 is
now charged by the oonverter 640 through lead
Ti1, resistors 712 and 112’ in line 710, relay con-
.taot 105, and through the ‘condenser to ground:
The resistors 1712 .and Ti2’ 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
100, 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 -

We have designated
those seven relays as follows: two power relays

‘The: operatlon of relay 1!3 energizes: the in- _j o
verter 645, through the battery lead 836 to point
7121 (Fig. 42), wire 128 to point 129, ‘wire T30,

closed contact 131 ‘of relay 143, wire 132 “and
| through conductor 646 -into the inverter. .
110- volt A. C. output lines 644 go to relay T I5 and-- -
‘The energized inverter 645
‘operates the power motor 241 and the hlower
motor 469. When relay 115 is operated and be=
fore the rela,y 116 is energized, any residual oharge R
in condenser 103 is cleared. out through wire 120 o
closed contact 133 of relay 115, wires 134 and 134" |
“and through closed contact 135 of relay 116 to
ground.. This keeps the residual condenser dis-_' o

The

e E— _— -
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branch leads 735 and 136. Conductor 735 sup-
plies -the plate voltage for all tubes except the
last one which is not energized until the relay
113 is operated. When the last or output tube
of unit 639 is energmed through conductor. 738,
relay contact 737 and return wire 133. The
power output of frequency standard 639 is now
sufficient to opere,te the synchronous stylus mo-
tor 321. The stylus 296 however, does not ro-
tate until its sheft aﬁG is released. by the phesmg
magnet 342. |

The energized relay 'Ho opere,tes the clutch
release solenoid 267 from battery leed 636

through the solenoid wmdmg, ‘wire 1393, closed

contact 745 of relay 116 (not yet energlzed) wire i

141 and through the closed contact 7142 of relay
115 to ground. As we esplerned earlier, the
operatron of solenoid 267 releases the cam 243
(and therefore the entire cam ass embly - CS,
Pig. 35) for rotation untl the stop rs:ho*:.rlder 251
strikes the follower 252, Let us remember thet
during this movement of the cam essembly the
wrapping mechanism is closed to shape the pa-
per into a cylindrical form for recording.

‘The operation of 1e1ey 'H4 energizes the half-

nut solenord 351 frorn the battery leed 636 wire -

743 through the solenoid winding, wire 144 to
wire 143, closed contact 146 of relay T18 (not
energrzed) wire 141 closed contact 143 of - 1eley

119 (not. energlzed) end through the olosed con-

tect 14§ of energ1zed reley 714 to ground The
operetmn of solenord 351 moves the helf—-nut 356
into - mesh nuth the feed screw. 230 end the
scanning corrlege K sterts movrng fOI‘WEle (to-
ward left in F1g 42) closmg the switch 382.
The- movement of lever 354 to couphng po.ntlon
by soleno id. 357 opens the. swrtch 364 whmh is
connected to the recordrng l1ne 331 by a, wire
150. .

Let it be no*ed thet 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 150 and 150’ through the insulating

contact piece J4la of pvhasing magnet 342 and

through cam 338 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 7150’. Consequently
the output of amplifier 20.can nst go to the
stylus 290 untﬂ the phesmg mognet 342 is. ener-
gized g

The reley 'HB is. energlzed frorn bettery lead
636 to point 127, wire 728 to point 129, wire 738,

10

20

49

50
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closed contact 131 of energized relay T3, wire -

132, closed contact 151 of energized relay 7118,
wire 152 and through the winding of relay T1(6
to ground. The closed contact 183 of relay T{6
short~circuits the high resistor 712 for a pur-
pose that will presently become clear.
be noted that when the energized reley 'HE
opens its contact 140, the circuit of solenord
261 is broken so that the operetlon of thrs ‘sole-
nord is only momentary to hft the follower 252
off the cam 243.

in this condition: The blank has been wrapped
_1nto cylindrical form, the scanning cairiage K
is starting to move forwe,rd the stylus motor

321 is running, one of the grounding circuits has

been. removed from stylus 299- by the opened

: sw1tch 364, and the high resrstor T12 has been

shorted from the condenser chergmg line- 'Hll

60

It should

65
Up to this moment, then, we have the recm der |

70

These operatlons are all performed mthin the 75

42

two-second no-tone interval which we descr1bed
in connection with the transmitter clrcmts of
Fig. 40. |

. 'The transmltter is now sending. out phasing
purses or srgnols pr oduced by the scanning of the
black mark 38’ on the tre,nsnntted telegram.
The line relay 7060 responds to these phasing
51gnels wlnch are sufficiently long to charge the
condenser Ttd through the low resistor T12’ in
line 7180, frorn which the high resistor 712 he,s

_been shorted out- so as to reduce the charging
The resistor 712’ is so

trme of the couden er.

chosen that it reguires a duration of approxi-
matelv half the. phesmg signal time to charge
the condenser 168 to the required value.

When the relay 788 is released upon cessa-
tion of the phasing signal, the charged con-
denser TQB is dlscherged through wire 720, closed
contact 733 of energizad relay 7115, wire 734,
through phasing relay 71T, wire 756 and to
ground either through the closed contact 757
of reley 118 (not energrzed) or by wire 158
through switch 382 which the moving carrrage
K has allowed to close. The relay 717 locks

5 through its contact 789 and a limiting resistor

159’. Obviously, from what we said in the
precedlng peregreph short, pulses of less than
half the phasing signal durotlon wﬂl not op-—
ere.te the phasing relay T11.

" The energ1zed relay 117 operates the pha,s-

.ing megnet 342 from pornt l’Bﬁ on line 71 i through
resistor 751,

closed contact 162 of relay 111,
wire 763 end through megnet 342 to ground
The energrzed me,gnet 342 releeses the lockmg
cam 338 and ungrounds the line 150’ with the
result that the stylus shaft 306 is now rotated
by - the synchronous motor. 32{ and the stylus
230 is operetwely connected in the recording
crrourt Hence, the stylus 290 rotates in syn-
ohromsm with the scanned telegrem sheet 38
in the transnntter and produces & fac31m11e of
the transmitted message in a manner well known
to those farnlller with this art. |
When the carrrage K reaches the end of 1ts
forward movement or completwn of a scan-

- ning operation, it closes the switch 386 which

energ1zes the reley 'HB from ‘battery lead 636,
wire ‘164, smtoh 386, wirs 165, through the rele,y
wmd1ng, wire ‘766, and through the. closed con-
tact 167 of relay 719 (not energized) to ground.

" The. energmed reley 118 locks. through battery

lead 636, wires 728 and 7130, relay contact 73i,
wire 732, conductor 648, wire 786, closed contect
769 e:o.d through the relay winding as before.
The opened contact 746 of energized relay 718
breeks the circuit of sclenoid 357 which releases
the . helf—nut 356 from feed screw 236 and al-
lows the carriage K to return 1nstently to nor-
mal position. -

- Let us recall (Frgs 20 end 39) that during the
return movement of the carriage K the lever 27T

is thrown up by the trigger 285 and releases the
cam.- essembly CS for movement from the posi-

t1on in Fig. 36 to thet in Fig. 37 As a result cam

-245 -opens the wrapper l12 and cam 244 feeds a

fresh length of paper into the open wrapper,
thereby proJectrng the recorded sheet out of the
wrapper. At the same tnne the paper feed shaft

265 operetes the cam 460 to close the snutch 456
,thereby energizing the solenord 434 to shear off
the recorded messege which falls into the holder

131. As prev1ously mentioned, when the paper
supply is neerly exhausted, . the switch 401 is |
closed and the lemp 133 llghts to wern the Opere.-
tor of that fact.
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The closing of switch 456 also energizes the

relay: T{9 from the battery lead §36 through a
wire T10, and the opening of relay contacts 724,

148 and 767 releases all the other relays of Fig.

42. The relay 719 has a make contact i1{, and
| When this is closed it keeps the inverter 645 ener-
- gized from_ battery lead 636 through a wire 128,
~contact 771 and conductor 645. The inverter,
therefore, keeps the power motor 241 running
- until the cam 460 that controls the knife solenoid
434 has turned sufficiently to throw the follower
out of the notch 461 so as to open the switch
456. This now deenergizes the relay 713 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 sheermg
- of the recorded meesage the meehme automati-
_'-cally shunts down and stays ready for the next
message ‘The battery switch 641 is left closed
80 as to hold the power units 637, 6§38, 639 and
649 in stand- by condition. The dynamotor 631
keeps the plate circuit of the first amplifier tube
653 energized through conductor €92 but that
tube takes little power. However, the beam power
tube 654 uses a heavy current and it would be
a- waste of power to keep that tube energized
during non-recording intervals. Consequently,
the plate circuit through conductor G835 is not
closed until the relay 1 14 is energized, whereupon
the: conductor 665 is connected to the output
_'lead 104 of dynamotor 637 through a wire 772 and
-- the contact T13 of relay T14. |

Another feature of conserving battery pewel
is- used in connection with the phasing magnet
342, The armature 341 of this magnet is sub-
Jeeted to heavy end pressure by the cam 338
which is constantly urged clockwise by the fric-
tion cluteh 325 (Fig. 23).
siderable power to dislodge the armature 341 from

1ts loeklng position, though it takes but little -

power to hold it down. To meet this condition
we prev1de a low resistor 114, and a condenser
115 of large capacity in series with the compara-
tively high remeter 161.
condenser 7715 is grounded.

“When the battery switch 641 is elesed a 150-_
volt. D. C. source charges the condenser 115

through conductor. 111 and the resistors 161 and
114, When the relay 711 is operated at the phas-

- ing moment the condenser 1715 dlscharges and 50

sends a heavy current through the low resistor
114, closed reley contact 182, wire 163 and through
the phasing magnet 342 to ground. 'This mo-
mentary heavy impulse has enough power to actu-

o aﬂt_ethe armature 341 and release the stylus shaft
- 306. After that a low current passes through

the magnet 342 from conductor 711, through re-
sistor 161 and relay contact 162 to held the

. armature 341 in actuated position. |
- When enly one car is used in our system the -

11ne relay ‘100 responds to the selector signals
and to the pheelng 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 a5

- Sending station. However, where we employ sev-

eral cars with filter units tuned each to a dif-
i ferent frequency, so that the selector frequency

 of any car is different from the output frequency
70

o of the mgnel inverter 503, we provide automatic

means for edduetmg the reactance of the filter

~cireuit in each car in such a way that the filter
frequency will correSpend to the output frequency
of the signal inverter.

One arrangement for aecemphehmg this auto-

Hence it requires con-.

The negative side ef |

 the condensers 888 and 689, respectively, in the
The circuits of con-
densere 778 and 779 are controlled by contacts -
182 and 183, respectively, of relay Ti3. Until this
-"_zelay is energized, the condensers- 178 and 119
are out of circuit and the filter unit 684 remains
tuned to the selector frequency of this particular
car, so that the relay 100 w111 respond only to that .

10
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matic adjustment of the filter frequency comi=
prises a pair of condensers 118 and 118 (Fig. 42).-

connected by wires 180 and 718! in parallel Wlth

filter unit 684 (Pig. 41).

frequency.

After the car in questlon has been. thus selected o

. the energized relay 1713 closes the contacts 182

15
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and 783, thereby eonneetlng the adjusting con- -
- densers 178 and 719 in parallel with the filter
Coneequently, the fre-
- quency of the filter unit is adjusted to the proper
value for the operation of relay 108 by the phas- .
For example, suppose the selector
frequency of a particular car is 3000 and fur- N

eondensers 588 and 689.

ing pulses.

- ther suppose that the output frequenc.y of the

25
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signal inverter 503 et the transmitter is- 2000.

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 178 and
119 in the filter circuit automatically reduces the
filter frequency to 2500 cycles. |
now operate when the phasing signals come over -
‘on the 2500-cycle carrier tone. Should the selec-
tor frequeney of a car be less than the frequency

of the carrier tone eommg from. the ‘signal in-

verter 503, the adiusting eondeneers 1718 and 119
would normally be in the filter circuit and would

- be cut out When the relay 1 13 Pt energlzed

55
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| Summary of the reeorder opemtwn |

When the car eperater elesee the bettery_ o
switch G641, the power units 637, 638 and 640 are
energized and the tube ﬁlements in amplifier 28,

frequency standard 639 and inverter 645 are kept

_ lighted in stand-by condition. The plate circuit S

of tube 654 in the amplifier is energized from

the power unit 63T (upon the operation-of relay
114) and the lighted jewel {29 tells the operator
that the power is on. In cther words, the oper-
ator only has to turn on the battery to condi-
tion the recorder equipment ef hls eal for reeew-' .
ing facsimile signals. = -- L
When the selector frequeney eemee 11:1 the 11ne -
relay 100 is energized long enough (two seconds
in this case) to charge the condenser 188. When -
the frequeney is taken off, the condenser dis-
charges through relay T3 which in turn energlzes :
the relay T14.. These two relays are kept ener-
gized from converter 640 and take over the power
control of the apparetus 1ndependently ef llne-
relay 100. . !
~ The relay 113 energlzes the- mverter 645 and'
the frequeney,stende,rd_ 639, whereby the relay
115 is energized and the power motor 241, the
blower motor 469 and the stylus metor 32I are eet_-' |

in operation.

The energized relay 1I5 releaﬁ‘es the cam as-—' |

“sembly CS to close the wrapper. (72 and the ener-

cized relay 114 operetes the solencid 357 to con-

nect the haif-nut 355 to feed screw 233. The
paper is now supported in cylmﬂmeal form rea.dy |

~ for recording and the scanning carriage K starts

- moving forward. But the etyme ZJO be 1t noted |

1s still held back.

The feregomg Oper'atwns take plaee a-utomatl-' o

The relay 700 will
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cally during the two-second no-tone interval
following the cessation of the selector interval.
- ‘When the phasing marks come in, the con-
denser 7198 is again charged but this time for a
brief interval and discharges through the relay
111, which operates the phasing magnet 342. The
stylus shaft 3086 is now released and rotates in
synchronism with the distant facsimile trans-
mitter to record the received message.

Upon completion of a recording, the carnage
K is pulled back to starting position and releases

the cam assembly CS whereby the following auto-

matic operations take place:; .

The wrapper {12 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 117 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 s
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 dlsables the magnet 434 and
paper cutter 421. -

The moment a car is CUI‘IdlthI‘J.Ed to recewe
iacmmﬂe, signals, the radio transmitter {9 of that
car is automatically disabled until the recording
1s-over and the machine is shut down. In Fig.
41 a line 7185 connects a relay 186 in the radio
transmitter 19 with the inverter §645. When this
inverter is energized, the relay 188 is operated
and opens its contact 787 which disconnects the
control circuits of the radio transmitter and
_thereby prevents its operation. This will be
understood without further explanation. |

It will be apparent that our facsimile system
as herein set forth is susceptlble of various modi-
ﬁcatmns within the scope of the appended claims.
Mamfestly, it is not essential that all the various
features of novelty comprising. our invention
sha,ll be embodied in the same system, for certain
features can be used advantageously wﬂ:hout the
- presence of others.

Concerning the. automatlc 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 lmprovements over the W1se
recorder.

"We claim as our invention: a

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 irequencies,
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 energlzed 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

10
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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
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-

'mltter having facsimile scanning mechanism,

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
to initiate operation of said phasing signal gener-
ating means a predetermined interval after inter-
ruption of said selector signal freguency for send-
ing out phasing pulses, in combination with a
facsimile recorder provided with a relay ener-
gized 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.
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3. In a facsimile telegraph system, a trans-
mitter having a rotary copy holding cylinder, 2
motor for operating said cylinder, a scanning
carriage assocliated with sald cylinder, a starting
switch, a relay energized by the closing of said
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 reiay, means controlled
by the second relay to actuate said earriage, and
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 mcludmg a
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
at the sending station, a timer operatively con-
nected with said relays, means actuated by said
switeh for initiating operation of said timer, con-
trol circuits interconnecting said timer with said
relays in a manner to effect operation of said
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
timed interval and after a second predetermined
timed interval operating sald scanning mech-
anism to transmit facsimile sighals, a device at
the receiving station responsive to said selector
signal, and apparatus at the receiving station
controlled by the continued operation of said
device for said first timed interval and operated
in part during said second timed interval for auto-
martically placing said recording mechanism in
condition to record facsimile signals.,

- 9. A facsimile telegraph system comprising a
sending station and a receiving station, means at
the sending station for generating a steady selec-
tor irequency of a certain duration, and appa-
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
of: sald certain duration, means for applying s
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charging current to said condenser during: the
transnmission of said frequency and means- for
atitcomatically discharging said condenser upon

the cessation of said. frequency and & controlling
‘device responsive: {o. said. cendensr'r discharging
cury ent Ior CUndrtIGIllIl eeid" recerder_. fer. epera-.-s:
tion. |

0. A feeelmﬂe telegraph system. cemprlslng a

transmitter and a. receiver adapted to Le con-
nected: through a.communication. channel, said
transmitter having scanning mechanism and said.
receiver hdgving mechanism for recording the

seanned. subject matter, & driving motor for said
recording mechanism, means

~ receiver, contrel circuits at the receiver includ-

‘ing a.condenser and a relay, connections whereby.

said condenser is charged in response. to said

selector freguency and automatically discharged

' through said relay upom cessation of said. fre-

gquency, snd means responsive to the oreration

of:said relay for energizing said motor.

7. A facsimile telegraph. system eemwzemg aQ

transmitter, a device in said transmitter for gen-
erating o selector signal of definite duration, a
recorder
selector Elgnal

for automatically making

| eemrng from said transmitter, gaid recorder hav-

ing an amplifier output ezreurt ee which a record-

ing stylus is connected, and connections for auto-
matically grounding the stylus
of said selector signal.

8. A facsimile telegraph system: comprising a

transmitter, apparatus in gaid transmitter for
genere,tmg..twe sets of electric impulses of pre-
determined duration and automeatically spaced
a- certain interval apart, a recorder operatively

cohnected with said fransmitter, said recorder
~having. & flexible member a

at the transmitter
for: generatving a selector frequency of definite
duration and sending it over: said channel to the

having apparatus responsive to said

said
recorder - operative to record feeelmﬂe sighals

for the duration

aapted to be closed
into cylingrical form and nelmeuy open o re--

ceive a- recording biank, mechanism for clos zing

-G
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& recording: strlus mounted: on said shaft, a mo-=:

tor for operating said shaft, a device for nor-
mahy holding said shaft locked: against. reta--
tion, a maghnet adapted. when energized to: op=

- erate f-fe,ld device for releasing the shaft, con-

nections for norinally grounding the stylus,. and
nieans-for autometlcelly removing. said. ground:
actuated by the operation of said dex«we te sha‘.ft-'.'

T eleaemg position.. o
11, A facsimile. machme havmg a scannmg _

shaft; an electric motor for operating said. shaft,

- anelectromagnet having. an armature which:nor-

20
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. of the wrapper to project the recorded: sheet out.

I
H-.-"'

said member to suppoert the received blank in

the: form of a paper cylinder

- per cylinder, a synchronous motor for rotating

, & rotary electric
-stylus for scanning the inside surface of said pa-

said- stylus, connections operated in resvonse to

the first set of said impulses for operating said
mechanism and energizing said motor, means

foir normally locking said stylus against rota-
tion by the energized motor, and a magnet en-
erglzed in response to the second set of impulses
for operating said member to release the stylus,
wherehy the recorder is automatically placed in

- operative condition and phased with the trans-v

mitter.

9. A facsimile reeerder responsive to suc-

cessively received control signals and message’

- signals, said recorder having g flexible wrapper
normelly’ open to receive a recording blenk

- mechanism for operating said wrapper to closed’
and open positions, said wrapper “when' closed
being adapted to support a blank in cylindrical

form for scanning, a power driven cam for con-
troiling the operation of said mechanism, an

electromagnet responsive tosaid control signals

for confroiling 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~
nals, and means in said. recorder for automati--
- cally conirolling said cam at the end of a re-

cording. cycle to effect the: opening of se1d wrap-
per by sald mechanism.

10 A facsimile recorder havmg Q rotary shaft 1.

<
ot

G0

naily holds said shaft locked agemet the turn-~

ing movement of said motor, a source of current'__'

of a value insufficient to operate said magnet,; a .
circuit including said source and said magnet

a nermelly open switch in said circuit, a con- o
-denser’ connected to. said source of current and

adapted to be charged thereby, means for cios-
ing said switch at a predetermined moment, and
connections: whereby the closing of said switeh

~automatically discharges the condenser threugh-'_

the magnet winding- to operate said armeture |

and release the scanning shaft for rotation, said

current being of a. value sufficient to hold: said
armature in operative position in the closed po- [
sition. of said: switeh. | |

12. A fecelmﬂe 1eeordmg machlne having |
flexible wrapper for helding a length of" paper in

~cylindrical formi for recording, cenneetlens for
opening ang closing said:- wrapper a device for
feeding a measur ed length of paper from a con-

tinuous supply roll into the open wrapper, means
for recording on the inner surface of the: sup=

ported blank wheén the wrapper is-closed; means
- for operating said connections to-open the-wrap-

per at the close of a recording cycle; means for
crerating said paper feed device:upon opening

of the wre,pper and feed a fresh blank into. ‘the
wﬂ‘ap}
metrcally actuating said’ cuttmg member after

~said paper feed operation to cut off the recorded

sheet, and means for interr uptmg the- eperatlenf

of said eonnectmn Wlth the Wrapper held 111 epen~. .'
position. -

13. A faesnmle recorder he,vmg a ﬂexible

wrapper normally open to receive a: recording

blank, a device for feedlng a- eeﬁnlte length of

5. recording blank from a continuous supply roll

into: the open wrapper, mechamsm for: clesmg
and opening said wrapper, said wrapper when:

~closed being adapted to support said length of
blank In cylindrical. form,. scanning apparatus. -

Ior a biank in the wrapper, a pawer ehmft for said '

apperenue a cam assembly frictionally mounted
on saia shaft and normally locked against ro-

tation, means for automatically releasing. said -
cam assembly at the bezinning and at the end

‘of a recording cycle, connections. whereby the

~ release of said.cam assembly at the beginning of

70
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a recording cycle ‘operates said mechanism:- to

cloge the wrapper, connections whereby the re~

lease of said cam. essembly at the end of a re- |
cerdmg eyele opens -the wrapper and eperates-

said blank feed device, end a: shearing member o
| eutemetleerly ectueted after the blank feed op=-

eration for cutting off the recorded sectmn ef.
the blank |

- 'FREDERICK o I-IALLDEN
.~ GARVICE H. RIDINGS. .
 DOUGLAS M. ZABRISKIE
. ROBERT D. PARROTT.

. .f:Referﬂnees- on :fellp.wing,- pa,gej).e' :

r, a cutting member, means for aute-
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