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(Granted under the act of Ma,rch 3 1883 as

5 Cle,lms

| 1

amended Aprll 30 1928 370 O Gr 757)

Th1s invention relates to a commumcetmn sys- o

. tem wherein short pulses are utilized to mark the

o begmmng and the'end of a dot or a dash.in code

» trensmmsmn and to means for receiving: the'
| -trensmltted pulses a,nd convertmg them mto dot-

_a,nd dash signals.

One object of this: InVentlon is to prowde e;

o -.2; o _
52 Wthh a,ttl acts armature i and moves 1t into
 eireuit closing relation with contact 9, thereby

| dlscharglng capacitor 5 and changing the poten-

$ial at point 20 from ground potential to sub-
::stantle,lly that of source 4 and a positive: pulse
- Is transmitted through capacitor 15 to grid 17,
- causing tube {8 to become transiently concluctmg :

~simple device for deriving a voltage pulse when

g key is closed end e,nother pulse when the key 1s’_:..
- Another object is to promde recewmg means

- wherein a discernible signal will be initiated upon
- reception of one pulse of a pair and terminated

opened

‘when the second pulse of the pair is recelved thus - ;

mekmg the duration of the signal equal to the
: tn:ne interval between the pulses of the pair.

- A further object is to provlde a 'code communi- |
| -i'cstlon system hawmg a consldereble degree of
~ secrecy. S e : |

In the drawings: T
 Pig. 1is'a schematic showing of a,ppa,re,tus for

15

' -5‘_-20

| 'Dloducmg a pulse when the key is closed end a

second pulse’ when the key is opened:

- Pig. 2 shows graphically the relation of the
~ pulses and the final code s:tgnals preferebly andm ;

slgn e,ls , and

Fig. 3 depicts g circuit arrangement for con- .
verting the pulses derived from the sending ep—

paratus in Fig. 1 1nto audic slgnals

s ) genemc term denotlng elther & clot or a dssh
m any conventzonel code - |

20

29,

Referrlng now to Fig. 1, the’ source of current S
8, shown as a battery, ha.s its negative side -

~ grounded and its positive side connected to one 3
~ terminal of each of two cspamtors 5 and E the
other termmnls of these capacltors belng con-.

nected to ground through resistors 7 and 8, re-

which gives rise to an IR drop across anode re-

 sistor 2f and g negetlve pulse 1s sent out over

oonnectmg lead 22, -
While the circuit is closed through contact 9

'cspacltol B charges up through resistor 8 end

when key {4 is released the armature { i swings

back to contact 19 and discharges capac1tor 6§

thus giving rise to a second positive pulse that is
transmitted through cepamtor 6 to grid (T and

& second negative pulse is sent, out over lead 22

in the manner above descnbed It is obvious that

the t1me interval between the two pulses of the

pe,lr is determined by the time during which key
14 -is held closed end ‘thus the interval between
the pulses of g, pair can be made to correspond to |
the duretlon of a dot or a dash. S -

Plig., 3 discloses means to be utilized at the re-

ceiver for converting the pairs of pulses into dot
‘and dash- signals.
- Fig. 3 is''a locked electronic. relay or ’scale-of-
-._'two” counter. Anodes 23 and 24 of tubes 25 and
.26 are connected to a common anode supply lead

As used herem the espressmn “s1gnal elernen 30

Fundamentally, the circuit of

21 through the respective anode resistors 28 and

30 of tube 26 through capacitor 3i and resistor
32 in parallel and the anode 24 of tube 26 is like-
wise connected to grid 33 of tube 25 thr_ough- ca-
pacitor 34 and resistor 35 in parallel. "It is thus .

apparent that when tube 25 passes current the

IR drop across resistor 28 will be applied to grid

- spectively. Relay contact 9 is connected between_

cepacltor 5 and re51stor T and contect 19 is con-

~ nected between capscltor [ encl resistor 8, wlnle- R
__.1novable armature (| is connected between Ca-
pecltors 5 and 6 ancl is' biased to l1e in circuit
Relay sole-
- noid {2 is in series with 3 source of current 13..:

and a key (4. Coupling cepecltors 15 and 16 are

- closmg reletlon with the conta.ct IB

respectwely connected between cepamtor 5 and
“The

grid I of tube 18 is connected to both of capaci-
- tors i5 ancl 16, the tube (8 bemg blesed to cutof’f
or substentlelly 50, by battery I89. o

30 to hold tube. 26 non-conductmg and in. like

~manner the IR drop across resistor 29 when tube
40
- hold tube 25 non-conducting. When either tube

28 is conductmg will be. epphed to grid 33 and

- s non- conductlng the voltage applied to the grid
~ 38 or 33 as the case may be, of the other tube

45
‘ed in common to input lead 38 that may be con- |

is such as to render the other tube conductmg
Grids 36 and 371 of tubes 25 and 26 are connect-

| nected to- any- receiver. or amplifier adapted to

50

'The operation of the device shown in Flg 1 is

a8 follows

t(}r T

“When armature {1 11es agalnst con-

'tact {0 the capacitor 5 cherges up through re:s -

Closmg the key H! energlzes sclenmcl b6

‘respond to the short pulses transmitted from the
sending’ apparatus controlled by the cir cuits of

Fig. 1, QGrid 44 of output tube 39 is connected to
orid 38 of tube 2§ Whereb ‘when tube 25 is con-

ducting the high. potentlel drop across resistor
28 holds tube 39 blocked but when tube 26 is

. conductmg the positive anode potential of tube

25 on gr1d 44 mekes tube 39 conductmg Input

The anode 23 of tube 2§ is connected to grid




39 non-conductmg

. blocked and tube 26 becomes conducting.

- key 14 is held closed. |
~ One adv&ntage of this system is that the am-

a signal voltage, preferably in the audio range

but the value of this signal is insufficient to cause
| tube 39 to pass current when tube 25 is conduct~
" ing and therefore the audio signal appears.
a pair of -
' head phones, only when the tube 26 1is conduct,mg

in the indicating device 41, shown as. .

2 444 429

R 'jjlead 40 is connected to grld a4 to apply thereto -

- The opera,tmn of the- recewmg device in Fig. -

- 3 is as follows: Key 42 in the cathode circuit of -
~tube 26 is opened to break the -cathode. circuit.

- and insure that tube 2§ will be initially conduct-
ing which, as above described, holds- output tube
- When the first- negative

10

la,y coﬂ dlsposed to move sa,ld armature agamstg_ -

the other said contact when energlzed means in-~-

cluding a key operable to form a closed circuit
" to energize said relay coil, whereby a storage
 capacitor is discharged each time S&ld a,rmature SR

. is moved against-one of said contacts and a posi- -
tive pulse is -applied to said grid to render said -

tube transiently conductive and output means

connected to said anode, whereby a negative key- =
ing pulse is _derwed each tlme smd tube becomes o

- conductive.

: - pulse of a pair is received over input 38 tube 25 is

- riseof potentlal on anode 28 is transmitted over
lead 43 to grid 44 which unblocks tube 39 and the -
audio sighal fed into tube 39 over lead 40 is dis-
| “Tube 39 contin- -
~ ues to conduct until the second pulse of a pair -
comes in over input 38 which blocks tube 26 and

| The IR -
drop across resistor 28 is then a,pplled to grid

cernible in the headphones &1.

-throws conductivity back to tube 25.

signal is cut off, thus terminating the signal ele-~
- ment rEpresented by the two pulses of the pair.

o -_.It is thus apparent that the duration of signal
o in headphones 4} is equal to the time interval -

between the pulses, that is, equal to the tlme tha,t

"The 15

2. A pulse system for code commumca.tmn o
.comprismg the combmatwn of apparatus as set R
forth in claim 1 with means to receive and trans- .
late transmltted signals corresponding to the said.

-~ keying pulses including a first and a-second re-

lay tube-each havmg at least two grlds a cath-

" ode and an anode; an anode resistor connectmg'
~ each relay tube anode to a positive supply, a
" the second grid of each relay tube to the anode
“of the other relay tube whereby the potential

'resmtor and a- capacitor in parallel connectmg

- “drop across the-anode resistor when either tube
44 and tube 39 ceases to conduct and the audio

_: 25

~ plitude of the signal in phenes A1 is constant -

because it is locally generated and is not af--
 fected with noise or static. A further advantage_
is‘that, owing to the extremely short duration of

passes current holds the- other relay tube non-
.conductmg, a-signal output tube having a-cath-

- . ode, grid and anode, means to apply to the gud |
of said control tube the potential on the second -
..:grld of said second. relay tube whereby sa,ld con- .
. trol tube and :said :second- relay tube are made

80

simultaneously ‘conductive or non- ~-conductive, -

" means to apply an audio signal voltage to the grid
-@f said -control tube, said first relay tube being

- 4nitially conductive, whereby a negative pulse

~the pulses, the transmitter output may be many . .

o times as great as when the. tra,nsmltter is keyed
~on’ continuously and thus the -sensitivity of the
o I‘ECEIVlIlg ‘circuits may be. reduced to .suppress
A still further -
advantage is the considerable degree of secrecy =
- resulting from the fact that intelligible signals =
~ cannot be derived from the transmitted pulses- -
- - unless apparatus correspondmg to Fag 3 is. used'
- atthe receiving end. E
- In Fig. 2 the graph b shows the negatwe pulses--
. _that are sent -out at the closing of the key #4
~and at the opening thereof, while graph a de-

most of the. background neise.

 picts-the-output signals. heard in phanes t-'il ::*01*19—

) __‘S}E}Ondln'? to the pairs of pulses. | |
_The invention herein descnbed and o’,lalmed
'm&y be used and/or manufactured by or for the
 Government of the United States of America for

governmental purposes without the pa,yment of .

any royaltles thereon or ‘therﬂ-f or.
I clalm - -

- 1. A pulse system fm"' code cgmmumcatlon,_
- _.comprising a tube having an. anode, a cathode .
~ and @ grid; an anode resistor connecting said simultaneously
~~ anode to a positive supply. source, means to bias
.said ‘tube at least substantially to cut-off in the
-absence of g signal, a first and a second stora,ge?-
.capacitor connected in series, a :source of cur--

rent connected at its positive side to a point be-

~ tween said capacitors and at its other side to

applied to said input- renders said first relay tube

non-conductive and said second relay tube and
sald. control tube conductive, and a subsequent

_- '-negatwe pulse apphed to .said input renders sald |
. “first relay -tube conductive and said second re-

GU

- being mltmlly conductive,
© pulse ﬂpplleei to said input renders said first re- -
- lay tube non-conductwe and said second relay
5 tube and said control tube conductive, and a sub-

ground, a respective resistor connecting the other

respective contact and coupling capacitance con-
nrectsed between each said storage. capacitor and
the respective resistor, common means connect

ing said coupling capacitors to said grid, a mov-

storage capacltors. and movable into cireuit clos-
ing position -against either of said contacts but

'_Tbmsed to lie agamst one of sald contacts, |

a re~ .

e
S

lay tube and said- control tube non-conductwe

and signal translating means connected across .
said control tube to respond to said audm mgnal, o
] Whﬂe said-control tube is conductive.- | B
3. A pulse system for .code commumca,tmn S
_;c@mprlsmg appalatus o resptmd to- recewed B
5 signal pulses, including a first -and & second re-
lay tube each having-at least two- grids,a . cath-. ERR
~ ode and an anode; .an anode resistor connecting
each relay tube.anode to a positive supply, a
 resistor and a .capacitor in parallel connecting
the second-grid of each relay tube to the anode
_of the other relay tube whereby the potential
- drop across the anode resistor when either tube
~ passes current holds the other relay tube non- -
conducting: a mgnal eutput tube having a cath~- = -
55 ode grid and anode, means to apply to the grid -
- of said control tube the potential on the second . =
o erid of said second: relay tube whereby said con- -~
 trol tube and said. second rela,y tube are made -
non-conductive,
means to apply an audio sagnal voltage to the
erid of said control tube; said first relay tube
whereby a negative

conductwe or

sequent negative pulse applied to said input ren-

.side of each said storage capacitor to ground, a . ders said first relay tube conductive and said

second relay tube and said control tube non-
conductive, .and signal translating means con-

nected across said control tube to respcmd to.

said audio s1gna1 whlle sald contrel tube 15 con—

~ able armature connected to a point between said - ductive.

4. A pulse s.vstem for code commumcatmn h

..comprlsmg two contacts, an armature movable

mto and away from clrcult closmg relatmn w1th |



. . 5
“each said contact, a e _ 1.
- nected to each said contact, means to charge

- either said capacitor when the respectively con-
- - nected contact is in open circuit relatmn with

. said armature, means connecting said arma-
‘ture to hoth said ca,pamtors Whereby elther Co -

- pacitor discharges when its respectively connect-
- ed contact is in circuit closing relation with said

~armature, said srmature being biased to closed

circuit 1elat1c}n with one of said contacts a2 sole~

noid, means including a key to enerﬂ‘lze ‘said

solenoid to move said armature to the Ouher said
contact, a tube biased to non- cenductlen in the
absence of sighal, means coupling said capaci- -

. 5
render said tube transiently conducting when one -

tors to said tube to apply a positive potential to

‘said capacitor is discharged upon closing the cir-

~cuit through the said other capacitor by closing ':- ﬁle Of th...s patent:

sald key and to apply another positive potential
- to render said tube transiently cenductmg when

~ comes conducting.

5. Means to receive code signals whereef each:

signal element is transmitted as a pair of pulses,

 the interval between pulses of a pair ceing deﬂm-_ .
tive of the respective element, comprising an

electronic relay having a pair ef vacuum tubes

- regeneratively mterconnected to support either
of two stable states, one of said states existing
when one of said tubes is conducting and: the
other thereof is non- conducting, the other of
~ said states existing when said other of said tubes
- is conducting and said one of said tubes is non-
conducting, said relay being further arranged to
change rapidly from either one of said states to.
. the other in response to an input pulse applied
~ thereto, an output amplifying means operatively

connected to said relay and adapted to be held

' '-2’,.444,’,_429 .

respective capacitor con-

10

20
‘the said one capacitor is discharged upon opening
said key, and means in circuit with said tube to

- provide a keying pulse each tlme sald tubﬂ be- )

ST ;.
B .moperatwe in response to the ex1stence of one
- of said states and operative in response to the
- other of said states, means to apply to said out-
put amplifying means a. signal varying at an
&5 audio frequency to produce an audio output when
said output amplifying means is rendered oper-
- ative, and means for applying the pulses defining
‘said signal elements to said electronic relay for
‘changing  the -state thereof whereby the first
pulse of a pair will render said output amplify-
- ing means operatlve and the second pulse of a
- pair will render seld eutput ampllfymg means in-
'operatwe | |
| - CLAUD E CLEETON

, REFERENCES CITED .
The follewmg references are of recerd in the o

UNITED STATES PATENTS

Number | - Name Date
913,363 Crehore .. Feb._.?23, 1909
- 1,724,057  Weaver - __._____._._ Aug. 13, 1929
- 1,790,722  Ranger .__________..__TFeb. 3, 1931
o5 1,936,153 = Burton __-__________ Nov. 21, 1933
- 2,023,436 Primz .o ________ Dec,. 10, 1935
2,061,734 Kell o ____________ Nov. 24, 1936
2,089,441 - Smith, Jr. ._________ . Aug. 10, 1937
2,179, 690 - Erickson T . Nov. 14, 1939
80 _.'2 266 401 -Reeves _____________ Dec 16 1941 |
| POREIGN PA'I‘EENTS |
Number | Country Dete )
Add 49,159 France e ——— . Aug. 22, 1938
35 France . e

333 929 Aug 1, 1938 |

OTHER RF'FEREI‘TCES

Jour ef Sclentlﬁc Inqtruments VOI 16 ( 1939)
" peges 285—-288 | | o




	Drawings
	Front Page
	Specification
	Claims

