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FOREWORD

Amateur Radioteletype, now boasting around 3000 participants, has
come of age, having passed its 10th anniversary! Starting with just two
teletypewriters in 1946, both the property of WZBFD, the ham RTTY
population built up very gradually until 1948, By that year the major
technical problems had succurmmbed to enthusjastic development by the
little group and, with ARRL's recognition of our pioneering efforts by
the publication in QST of RTTY's "history', our ranks suddenly began
to expand. Instead of just the two or three states grouped around New
York City the idea spread to every corner of the land. By early 1949
tiny groups were already in operation in Ohio, Louisiana, Washington,
Oregon, New Mexico, California, Indiana, Minnesota, Jowa and Illinois.

The two years, between the founding of the Society in 1946 and ''tel-
ling the world about us' in '48, yielded a rich harvest of technical ad-
vancement, fully documented in the numerous ""bulletins' that were pub-
lished gratis and "broadcast" by RTTY tape transmissions and Uncle
Sam's post office. During this time amateurs, most of whom had never
been closer to a machine printer than 20 feet, had to painfully acquire
through professional contacts and by cut-and-try, operating knowledge
and familiarity with the complex-appearing machines and circuits. The
great majority of the present-day RTTY membership have no aware-
ness of the difficulties that beset the early "jingle-bell" boys. Today
there are virtually dozens of circuits of terminal units, frequency shif-
ters, etc., etc., to select from, contrasted with the almost complete
nonexistence of printer and frequency-shift information in 1946. The
commercial companies were still hanging onto their wartime '"hush-
hush' techniques and most of the military manuals had not yet been de-
classified,

The earliest bulletins (ARTS series-1) were punched into teletype
perforated tape and transmitted, on a local "loop", to from one to six
pagé-printer machines connected in series and loaded with carbon pa-
per rolls making from 3 to 6 copies at a time per machine, By 1951
the organization had gotten to become known principally by its alternate
name of "VHF Teletype Society' (VHF representing 90% of the opera-
tions until FCC yielded to the pressure of numerous petitions and let
ue in the "happy hunting grounds' below ll meters in 1953), The capa
city of this system of printing the Bulletin was stretched to the break-
ing point, even with "assists" from members who could help out with
mimeograph facilities. The editor for practically all of the original
free bulletinshad been W2ZBFD, founder and present National Secretary.
Several hundred issues of these early ARTS series-1 and the VHFTS
series-2 bulletins, news-letters and '""flashes had been "cranked out",
by 1951 being circulated to a few hundred members,
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These news-letters dealt with the development of standards of oper-
ation and circuitry to guarantee that all of our stations might ""speak the
same language" and some issues were merely filled with that "chit-
chat'", social and "activities' news, B0 necessary to keep a '"gang" pul-
ling together. Other bulletins ran a "course' in FSK and RTTY theory
for the newcomers to our ranks. The great majority of these hundreds
of early news-letters went unnumbered, some even undated, but an at-
tempt was made to number the more important ones. In case this may
sound strange to a present-day RTTYer let us hasten to explain that,
in our wildest imagination, none of the pioneer group ever contemplated
the vast expansion that took place through the publicity we received in
magazines, newspapers, conventions, exhibits and even radio and tele-
vision broadcasts during the first few years. Who knows in advance of
his participation in history? When the fact did, later, begin to sink in,
many of the previously unnumbered releases were reissued with new
numbers,

By the middle of 1951 a major change took place. Wayne S. Green,
WZNSD, offered to take over the publication of the national RTTY bul-
letin, which was eating heavily into the secretarial time that WZBFD
was able to donate to the headquarters work, The new ARTS Bulletin,
ARTS series-3, after a beginning published by mimeograph, was pho-
to-offset printed. The expense of this means of reproduction ended the
period of free bulletins and the circulation continued on a subscription
basis.

One of the biggest tasks facing RTTY headquarters (and it still is)
was the stupendous one of procuring the hundreds of superseded tele-
printers, on a non-profit basis, for the growing membership. It has
been variously estimated that, to equip one single member, required
the writing of a total of, perhaps, 20 letters to the member, telegraph
agency, warehouses, freight outfits, etc. Multiply all this by the 3000
printers and countless thousands of pieces of accessory equipment that
have been "liberated" for members by the Society and you will have a
faint idea of the bedlam that was RTTY headquarters. Up until 1951
this organization had been operating under two names; VHF Teletype
Society for (mostly) two-meter operation and Amateur Radioteletype
Society for what low-frequency work existed. This low-frequency work
wag in the minority and, even today, nearly four years after the ''green
light" was given us by FCC for the use of the low bands, there are still :
many more VHF printer installations thanon the "DC" bands, The dis-
crepancy is being narrowed down rapidly, however, and we may look
forward to seeing low-frequency RTTY in the lead one of these day

ClIDPDF - www.lastio.com




With Wayne's assumption of the publication of the bulletin, under the
name "Amateur Radio Teletype Society Bulletin" (""Radio Teletype' two
words), there was still occcasional need for the tape-printed editions as
the offset-printed job was published on a monthly basis. If a particu-
larly "hot" RTTY news item might be delayed otherwise it was run off
via page-printer and carbon roll-paper. Thus it will be seen that, ad-
ding to the numerical confusion, is the fact that the WZBFD series-2
'""flashes' overlapped the W2NSD series-3 bulletins at times.

Just as W2BFD found, during the six years of turning out the first
two series, so, also, did W2NSD find out, during the following three
years of his "editorship', the great "bite" that this "labor of love" was
bound to take out of his hamming, earning and family time, Even with
WZBFD supplying most of the technical writeups it was growing more
and more obvious, by the end of 1954, that this was no one-man task.
When Wayne found the call 10 earn the ''bread and butter' could no long-
er be disregarded a cooperative group of headquarters members, head-
ed by editor Clayton Cocol, stepped in and undertock the job of pushing
out the National Bulletin, W2ZBFD continues to furnish many of the tech-
nical articles printed in this fourth series of amateur RTTY publica-
tions as he did for those published by W2NSD,

In the following pages of this booklet will be found direct reproduc-
tions made from the original stored bulletin tapes. Only a portion of
these can be printed here but, if sufficient interest is displayed, a sec-
ond volurme may be attempted. Most of the reprinted news-letters are
of the first series but a few of the VHFTS series-2 messagesare inclu-
ded. No illustrations were shown but diagrams were circulated on a
'"loan'" basis, with each member recopying by hand, Early in 1949, out
of his enthusiasm for ham RTTY, Ray Macomber, W3CZE, footed the
bill for a large printing job to reproduce the diagrams, drawings and
instructions needed to get the new-comers on the air. To ARTS mem-
bers, suchas these, we attribute the huge progress the hobby has made,.

The main bulletins arearranged in chronological order and the vari-
ous news-letters and minor items are fitted in wherever space will be
most efficiently used. Little or no editing has been done to the perfor-
ated tapes from which the bulletins have been printed. We reason that
you would prefer to read them as they were originally published.

For thenewcomer toour ranks let us state that we feel no more ver-
dant fields exist in amateur radio today than these experimental "happy |
hunting grounds' of printing telegraphy. There still remains unlimited
opportunity to pioneer in the allied subjects of Radioteletype, Radiofac-
simile and Radio Remote Control,
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THE FIRST FSK-AFSK TERMINAL UNIT FOR AMATEUR RTTY

H..-._

Although therewasan earlier converter, written up in"CQ" magazine
of November 1946, this was designed during World War II for a purpose
other than Radioteletype and served for only the preliminary experimen-
tal tests. Theunit pictured above was engineered about one month after
the world's first two Amateur Radioteletype machines were put on the air
by WZBFD. A unit-style of construction was used to facilitate experi-
ment. A 17-1/2" high rack panel held all the "sub-chassis", which con-
gisted of rectangular gheets of aluminum, supported on the rack panel
by means of spacer pillars. The Auto-Start unit in the upper right cor-
neristhe lastof 7 experimental starters developed during 1946 and 1947.
This converter was duplicated by hundreds of RTTYers in the following
years, with the aid of Data Package ARTT-6002 available from RTTY
headquarters, It has been more-or-less supplanted by the Society's
new ''Standard Radioteletype Terminal Unit" (Data Package ARTT-6034).
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THE AMATEUR RADIOTELETYPE AND VHF SOCIETY
GENERAL BULLETIN NUMBER 1
OCTOBER 13TH, 1346

N W N L B B T B B B 8§ B B B B B N L Lkl

WHAT HATH GOD WROUGHT ?

WITH THIS FIRST BULLETIN OF WHAT, WE TRUST, WILL BE A LONG SERIES
WE SHALL TRY TO CONDUCT THE "BUSINESS™ OF OUR RECENTLY=INITIATED ORGAN-
IZATION TO THE END THAT A MAXIMUM OF PLEASURE WILL BE DERIVED BY EACH
MEMBER FROM HIS ASSOCIATION WITH THE GROUP.

THE BULLETINS SHALL BE TRANSMITTED BY RADIOTELETYPE AT B:i00 P«M.
EVERY EVENING BUT SUNDAY (ANY VOLUNTEERS FOR SUNDAY NIGHT?). FOR
MOST OF THE PRESENT MEMBERSHIP IT WILL BE NECESSARY TO MAIL THE BULLETIN
UNTIL EVERYONE [5 SET UP FOR RECEPTION. W2BFD, YOUR ACTING SECRETARY,
OFFERS TO DO THIS, AT LEAST UNTIL SOMEONE ELSE VOLUNTEERS. WE ARE
LOOKING FORWARD TO A TOTAL MEMBERSHIP OF AROUND 100 IF SUFFICIENT EQUIP-
MENT CAN BE OBTAINED.

DURING OUR LAST MEETING THE SUBJECT OF AN AUTOMATIC STARTING DEVICE,
THAT WOULD PERMIT RECEIVING PRINTED MESSAGE TRAFFIC IN THE ABSENCE OF
A RECEIVING OPERATOE, WAS DISCUSSED. A NUMBER OF METHODS WERE PROPOSED
AND TALKED OVER. THERE ARE MANY DIFFICULTIES WHICH WE WILL HAVE
TO OVERCOME BEFORE WE CAN SAFELY LEAVE SUCH AN “UNATTENDED"™ APPARATUS
RUNNING « THE THREE MODELS DEMONSTRATED BY W2BFD AT THE MEETING ALL
HAVE CERTAIN FAULTS. CIRCUIT DIAGRAMS WILL BE PROVIDED, OF THESE
THREE MODELS, AND A TAPE-PRINTED DESCRIPTION OF THE "MODUS-OPERANDI".
PERHAPS WE CAN OVERCOME THE PROBLEMS BY A BIT OF TEAM-WORK.

FOR UMNATTENDED OPERATION IN THE HOME OF A RADIO AMATEUR THE FRIME
REQUIREMENT IS FAIL-SAFE RELIABILITY. EVEN IF THE MESSAGE IS LOST
THE MACHINE MUST SHUT DOWN UNDER FIRE=HAZARD CONDITIONS. THE MACHINES
MUST START UP UPON THE RECEPTION OF ANY RADIOTELETYPE SIGNAL STRONG
ENOUGH TO PRINT INTELLIGIBLE COPY BUT, EVEN MORE IMPORTANT, IT MUST
POSITIVELY N O T START UP, WHEN UNATTENDED, UPON THE RECEPTION
OF ANY COMBINATION OF QRN, QRM, OR FAULTY OPERATION OF ITS OWN CIRCUITRY.
IT SHOULD BE EMPHASIZED THAT LITTLE OR NO FIRE-HAZARD EXISTS IN THE
MACHINES THEMSELVES, WHICH ARE DESIGNED TO OPERATE UNATTENDED ON
WIRE LINES AROUND THE CLOCK. IF ELECTRONIC EQUIPMENT IS CONSTRUCTED
WITH A GENEROUS FACTOR OF SAFETY AND FUSED INTELLIGENTLY THERE SHOULD
BE NO QUALMS ABOUT LEAVING PRINTERS CONNECTED FOR REMOTE CONTROLLED
STARTING .

ONCE STARTED BY A PROPER SIGNAL THE MACHINE MUST REMAIN ON UNTIL
A SHUT-DOWN IMPULSE IS RECEIVED AND MUST THEN, WITHOUT FAIL, CLOSE
DOWN FURTHERMORE, SOME SPECIAL CONDITION MUST BE SET UP FOR KEEPING
UMATTENDED TELETYPEWRITERS RUNNING WHEN RECEIVING A PROPER SIGNAL BUT
WHICH WILL INFALLIBLY SHUT IT DOWN AUTOMATICALLY IN THE EVENT THE
SIGNAL IS LOST (WITHOUT HAVING RECEIVED THE SHUT-DOWN IMPULSE), OR IN
THE EVENT THAT QRM OVERWHELMS THE DESIRED SIGNAL. OF THE THREE METHODS
SUGGESTED, WUMBER THREE (BY W2BFD) USING A "PAUSE®™ IN TRANSMISSION,
APPEARS TO REQUIRE THE SMALLEST AMOUNT OF ADDITIONAL EQUIPMENT. IT
IS HOPED THAT, BY THE TIME WE HAVE OUR NEXT GET-TOGETHER, AN IMPROVED
VERSION OF THAT SYSTEM WILL BE READY FOR DEMONSTRATION.

WE KNOW THAT THE "GANG™ WILL AGREE ENTHUSIASTICALLY THAT THE DISCUSSIMN
ON WIRE-LINE TELETYPE EQUIPMENT BY MR. KAVENDISH AT THE LAST MEETING
CLEARED UP A NUMBER OF POINTS ABOUT THE MACHINES THAT HAVE BEEN DIFFICULT
TO UNDERSTAND. HIS ANNOUNCEMENT, THAT HE FEELS CERTAIN THAT HE CAN
PERSUADE THE "POWERS THAT BE"™ IN HIS COMPANY TO RELEASE AT LEAST FIFTY
MORE MACHINES, WAS VERY WELCOME TO THOSE BOYS WHO HAVE BEEN WAITING FOR
AN OPPORTUNITY TO ACQUIRE A PRINTER.

CONTRIBUTIONS TO THIS BULLETIN OF TECHNICAL MATERIAL, IDEAS FOR
IMPFROVEMENT OF OUR SOCIETY AND ANY PERTINENT MATERIAL ARE WELCOME.
THIS IS YOUR BULLETIN, FELLERS! DISCUSSIONS PLANNED FOR THE NWEAR
FUTURE ARE (1) CONCERNING THE PROPOSAL FOR ALTERATION OF THE NAME OF
OUR GROUP. SO FAR MOST OF THE MEMBERS ARE IN FAVOR OF DROPPING
THE MENTION OF "VHF™ FROM THE TITLE. ANOTHER BUNCH OF YOU PREFER
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SOMETHING LIKE “"THE VHF TELETYPE (OR RADIOTELETYPE) SOCIETY™ AND THE
REMAINDER WANT US TO ADOPT THE TWO TITLES, WITH USE OF ONE OR THE
OTHER DEPENDING ON WHETHER WE ARE DEALING WITH TELEPRINTER OPERATION
IN THE LOW-FREQUENCY AMATEUR BANDS OR ON 6, 2 AND HIGHER FREQUENCIES.
NO ONE SEEMS TO KNOW, AT THE PRESENT TIME, WHETHER FeS«K« IS PERMITTED
UNDER THE EXISTING REGULATIONS ON 20, 40, AND B0 METERS. DURING THE
WAR RADIOTELETYPE HAS BEEN KNOWN AS RATT BY THE NAVY AND RTTY BY THE
ARMY. AMATEURS FAVORING OUR USE OF THE FORMER SAY THAT IT IS PRONOUN-
CABLE. OTHERS SAY THAT, SINCE COMMERCIAL ABBREVIATION FOR “TELETYPE"
HAS ALWAYS BEEN "TTY", IT FOLLOWS THAT RTTY SHOULD MEAN RADIO USE OF

A TELETYPE MACHINE. UNLESS THERE ARE ANY COMMENTS TO THE CONTRARY,
THIS BULLETIN SHALL USE R T T Y FOR SHORT. WE SHALL ALSO CALL OUR=-
SELVES "THE RTTY SOCIETY", FOR SHORT, WHEN NO AMBIGUITY IS LIKELY.

THE STANDARDS EMPLOYED BY W2BFD ARE BEING ADOPTED FOR OUR GROUP.
THESE ARE AS FOLLOWS:-

AFSK MARK FREQUENCY SHALL BE 2125 CYCLES (MODULATED AS NEARLY
100 PERCENT AS POSSIBLE).

AFSK SPACE FREQUENCY SHALL BE 2975 CYCLES (DITTO).

PLUS AND MINUS TOLERANCES WILL BE ESTABLISHED LATER, AFTER GENERAL
DISCUSSION.

FSK SHIFT SHALL BE 850 CYCLES, WITH THE MARK THE HIGHER OF THE TWO
FREQUENCIES IN ORDINARY COMMUNICATION. THIS STANDARDIZATION WILL MAKE
INTERCEFTION OF COMMERCIAL AND OTHER NON-AMATEUR TRANSMISSIONS INTELLIG-
IBLE TO OUR EQUIPMENT. IT WILL PERMIT INTEROPERATION BETWEEN AMATEURS,
MILITARY AND COMMERCIALS IN THE EVENT OF AN EMERGENCY.

ALL TRANSMISSIONS SHALL BE COMMENCED AND TERMINATED, AND EVERY LINE
OF COPY SHALL BE ENDED BY THE FOLLOWING SEQUENCE, INVARIABLY IN THIS
ORDER:=  CARRIAGE-RETURN, LINE-FEED, UNSHIFT (LTRS).

ALL MACHINES UNSHIFTING ON SPACE=-BAR OPERATION SHALL BE MODIFIED TO
ELIMINATE THIS FUNCTION, TO FOLLOW THE EXAMPLE OF THE MAJORITY OF
COMMERCIAL AND MILITARY SERVICES.

I¥ IT 15 NOT KNOW WHETHER THE DISTANT PRINTER RINGS ITS "BULLETIN BELL®
ON UPPER-CASE "S5", UPPER-CASE "J® OR UPON DEPRESSION OF THE "“BLANK"
KEY IT WILL BE FR&PER TO RING BELLS BY A SEQUENTIAL STRIKING OF ALL
THREE IN TURN.

STANDARD OPERATIONS-PER-MINUTE WILL BE 368, 375 OR 350 DEPENDING ON
THE DEGREE OF ELONGATION OF THE "STOP™ PULSE IN THE SENDING EQUIPMENT.

THE RECEIVING PRINTER BEING IDENTICAL “IN ALL THREE CASES NO IMPORTANT
DIFFERENCE IN OPERATION WILL BE ENCOUNTERED.

NO USE OF THE MOTOR “STOP FUNCTION™ ON UPPER=CASE "H™ IS CONTEMPLATED

AND AMATEUR STANDARDS INCLUDE THE ELIMINATION OF THIS. THIS IS STRICTLY
USEFUL FOR WIRE-LINE WORK.

THREE TAPS OF THE “BULLETIN BELL™ ARE TO BE SENT A FEW SECONDS PRIOR
TO CEASING TRANSMISSION, S0 DISTANT OPERATOR CAN SWITCH OVER WITHOUT
HAVING MACHINE RUN "OPEN". THIS WILL PROBABLY BE DISCONTINUED IF THE
AUTOMATIC STARTING EQUIPMENT IS SUCCESSFUL.

MACHINES PROVIDED WITH “END-QOF-LINE™ BELLS SHOULD HAVE THEM ADJUSTED
TO RING AT &3 CHARACTERS FROM THE BEGINNING OF THE LINE. A STANDARD
LINE SHOULD ACCOMODATE 72 CHARACTERS IF PRINTER IS PROPERLY ADJUSTED
50 A LINE CAN BE COMPLETED, OR A LONG FINAL WORD CAN BE HYPHENATED,
AFTER HEARING THE SOUND OF THE BELL. MICRO=-SWI TCUHES CAN BE MOUNTED
ON MACHINES NOT PROVIDED WITH E-0-L BELLS TO GIVE THE SAME FUNCTION.

END OF GENERAL BULLETIN NUMBER 1
W2BFD, SECRETARY PRO TEM
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THUE AMATEUR RADIOTELETYPE AND VHF SOCIETY
GENERAL BULLETIN NUMBER 2
OCTOBER 215T, 1946

e

R AUTOMATIC TELETYPE TAPE EQUIPMENT

THERE ARE THREE DISTINCT UNITS IN THE TAPE EQUIPMENT AS USED IN
THE “W2BFD"™ SETUP.ss

(1) THE REPERFORATOR WHICH PUNCHES HOLES IN A PAPER TAPE IN THE
TELETYPE CODE AND WHICH CAN BE READ WITH A LITTLE PRACTICE. THE RE=-
FERFORATOR RECEIVES ITS SIGNALS FROM EITHER THE LOCAL KEYBOARD, AT
THE SAME TIME THAT THE PRINTER IS GETTING A COPY IN “ENGLISH", OR
FROM THE DISTANT STATION'S SIGNAL WHILE THE DISTANT OPERATOR 1S
TYPING TO THE LOCAL PRINTER. THE REPERFORATOR IS DRIVEN BY A MOTOR
WHICH SUPPLIES THE POWER TO THE PUNCHES AND THE MECHANISM WHICH
PROVIDET THE INTERMITTANT MOTION OF THE TAPE. THIS MOTION IS SIMILAR
TO MOTZON PICTURE FILM GOING THROUGH A PROJECTOR. SPROCKET HOLES ARE
PUNCHED INTO THE TAPE AT THE SAME TIME AS THE CODE PERFGRATIONS.

(2) THE TRANSMITTER RECEIVES THE TAPE EITHER IN A CONTINUOUS LENGTH
OR IN A LOOP (WHERE CONTINUOUS RETRANSMISSION OF A CERTAIN MESSAGE IS
DESIRED) AND ADVANCES IT THROUGH THE CONTACTING MECHANISM WITH AN IN=-
TERMITTENT MOTION, THE CONTACTS REPOSITIONING THEMSELVES AFTER ZACH AD-
VANCE IN READINESS TO TRANSMIT THE NEXT CHARACTER. THE MOTIVE POWER
OF THE TRANSMITTER IS A POWERFUL ELECTROMAGNET WHICH RECEIVES IMPULSES
FROM THE DISTRIBUTOR TO REPOSITION THE TAPE IN TIME FOR THE TRAN-
SMISSION OF THE FOLLOWING LETTER. MNORMALLY A COPY OF WHAT IS BEING
AUTOMATICALLY TRANSMITTED TO THE DISTANT STATION IS ALSO HAD ON THE
LOCAL PRINTER.

(3) THE DISTRIBUTOR PERFORMS TWO FUNCTIONS. THE RECEIVING HALF
DISTRIBUTES THE INCOMING IMP JLSES OF EACH CHARACTER, WHICH FOLLOW
ONE ANOTHER IN TIME, TO THE FIVE PUNCH MAGNETS. AT THE END OF EACH ROTA-
TION OF THE RECEIVING HALF OF THE DISTRIBUTOR A CONTACT IS CLOSED TO
THE &TH PULSE MAGNET ON THE REPERFORATOR, WHICH ENGAGES A CLUTCH AND
PERMITS THE MOTOR TO DRIVE THE PUNCHES THROUGH THE TAPE, PUNCHING OUT
THE CODE COMBINATION PREVIOUSLY SET UP IN THE FIVE PUNCH MAGNETS.

THE TRANSMITTING HALF OF THE DISTRIBUTOR SENDS A PULSE AT THE
BEGINNING OF EACH REVOLUTION WHICH REPOSITIONS THE TAFPE AND THEN, AS THE
DISTRIBUTOR TRANSMITTING BRUSH PASSES SUCCESSIVELY OVER THE SEGMENTED
COMMUTATOR~LIKE DISTRIBUTOR, IT TRANSMITS, OWNE AFTER ANOTHER, THE CQDE
WHICH HAS BEEN PERFORATED IN THE TAPE.

THE TRANSMITTING AND RECEIVING DISTRIBUTOR BRUSH ARMS WOULD
NORMALLY ROTATE WITH THE SHAFT, WHICH IS CONTINUOUSLY TURNING, BUT ARE
RESTRAINED FROM SO DOING BY A LATCH. A FRICTION CLUTCH BETWEEN THE
SHAFT AND THE BRUSH ARM PERMITS THIS. AT THE BEGINNING OF EACH REVOL~-
UTION A MAGNET PULLS OUT THE LATCH, WHICH INSTANTLY ALLOWS THE EBRUSE ARM
TO ROTATE WITH THE SHAFT FOR JUST ONE REVOLUTION, WHEREZUFON IT IS AGAIN
STOPPED BY THE LATCH. IN NORMAL OPERATION THE INCOMING IMPULSES RELEASE
THE LATCH AGAIN WHEN THE BRUSH ARM HAS BEEN AT REST A VERY SMALL FRAC-
TION OF A SECOND. THIS ALLOWS THE EQUIPMENT TO MAINTAIN SYNCHRONISM.

COPIES OF THE TAPE CAN BE MADE BY RUNNING A TAPE THROUGH THE
TRANSMITTER AND SWITCHING ON THE REPERFORATOR SO THAT A NEW TAPE IS
MADE WHICH WILL BE IDLNTICAL TO THE ORIGINAL.

THE DISTRIBUTOR MOTOR IS OF THE GOVERNOR TYPE SO THAT MESSAGES
MAY BE RECEIVED OR SENT AT OTHER THAN THE STANDARD 368 CHARACTERS PER
MINUTE (65 WORDS FER MINUTE) BY MERELY READJUSTING THE GOVERNOR. ON
MANY TYPES OF DISTRIBUTORS SYNCHRONOUS MOTORS ARE ALSO USED.

A number of interesting applications of teleprinter tape equipment
have been tried out at RTTY headquarters which are not strictly in the
realm of communication. Ome of these is the "character recognition"
circuit, which will close an external circuit to perform some function
whenever a chosen character shows up at the tape-senging "head'. By
means of this eircuit one can also control a "word recognizer", giving
an output signal only whena given combination of characters have pass-
ed through the tape reader, The output signal can be arranged to halt
further advance of the tape or any other desired automatic control stunt,
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AMATEUR RADIOTELETYPE SOCIETY
GENERAL BULLETIN NUMBER 3
OCTOBER 30TH, 1946

R R R R

HISTORY OF THE PRINTING MULTIFLEX

THE RUNGER FOR ADDITIONAL "CHANNELS®™, DERIVED FROM EXISTING CIRCUITS,
SEEMS TO HAVE BOTHERED THE OLD WIRE MORSE PEOPLE ALMOST SINCE THE ADVENT
OF TELEGRAPHY. THAT HUNGER HAS GONE UNAFPEASED UFP TO0 THE PRESENT DAY
AND IS THE STIMULUS FOR MANY INVENTIONS IN BOTH WIRE AND RADIOTELE-
GRAFH COMMUNICATION.

FPERHAPS THE VERY FIRST ADDITION TO THE MESSAGE-CARRYING ABILITY OF A j
TELEGRAFH WIRE WAS THE INTRODUCTION OF THE SINGLE-CURRENT DUPLEX. THIS

MADE USE OF A WHEATSTONE BRIDGE, OR ITS EQUIVALENT, ON EACH END OF THE
LINE TO BALANCE-OUT IMPULSES FROM THE LOCAL SENDING TELEGRAPH MORESE KEY
AND PERMIT THE LOCAL RELAY TO RESPOND ONLY TO SIGNALS FROM TKE DISTANT
END, EVEN WHILE MESSAGES WERE BEING TRANSMITTED. THE SINGLE-CURRENT
(WE WOULD CALL THEM MAKE-BREAK CIRCUITS) WERE ADVERSELY AFFECTED IN
RAINY WEATFER, WHEN LEAKAGE RESISTANCE WOULD SHUNT THE LINE WITH A
VARIABLE LOSS. LATER ON A DOUBLE=CURRENT DUPLEX CIRCUIT WAS DEVELOFPED
WHICE USED POLARIZED RECEIVING INSTRUMENTS AND POLE-CHANGING KEYS.

ONE MIGHT COMPARE SINGLE-CURRENT MORSE CIRCUITS TO AMPLITUDE MODULATION
AND COUBLE~-CURRENT TO FREQUENCY MODULATION.

THE NEXT MILESTONE IN THE MORE-MESSAGES-PER=-WIRE SCHEME WAS THE
QUADKUPLEX, A SYSTEM MAKING USE OF BOTF THE MAKE-BREAK AND POLAR DUFLEX
TELEGRAPE CIRCUITE. WITh THE QUADRUPLEX EACH TERMINAL OF THE TELEGRAFH
LINE HAD TWO SENDING AND TWO RECEIVING OPERATORS. IN WET WEATHER TFHE
POLAE SIDE WOULD CONTIMNUE TO FUNCTION WHILE TROUBLE WOULD DEVELOF ON
THE NEUTRAL SIDE.

IT WAS RECOGNIZED, EVEN AS EARLY AS CIVIL WAR DAYS, THAT HAND-KEYED
MORSE CODE DID NOT NEARLY UTILIZE TEE FULL SIGNALING CAPABILITIES OF
THE WIRE CIFCUIT. KIGH SFEED AUTOMATIC SENDING WAS NOT A COMFLETE
AGSWER TO THEE PROBLENM. THE DELANEY MULTIPLEX WAS A HUGE STEP FORVWARD.
EXFERIMENTS SHOWED TEAT INTELLIGIBLE SIGNALS COULD BE RECEIVEDL EVEN
THOUGH THKE RECEIVING EQUIPMENT WAS CONNECTED TO THE TELEGRAPH LINE
OMLY FOR BRIEF "“SANPLES"™. IN THE TIME-DIVISION MULTIPLEX, AS THIS
1ETHOD HAS COME TO BE KMOWN, A ROTARY MOTOR-DRIVEN SWITCH OR COMMUTATOR,
KNOWM AS A “"DISTRFIBUTOR®™, IS5 CONNECTED AT EACH END OF THE LINE. THE
LINE IS5 CONNECTED TO THE BRUSH OR ROTOR OF THE SWITCH AND EACH OF TFE
"CHANNEL®™ CONTACTS OR SEGMENTS IS5 WIKED TO A SEPARATE SET OF MORSE
SENDING AND RECEIVING INSTRUMENTS.

IF THE DISTRIBUTCRS AT BOTH ENDS OF THE LINE ARE DRIVEN AT TFE i
EXACT SAME SPEED AND TEE BRUSHES ARE “PHASED™ S0 THAT BOTK DISTRIEUTOR
BRUSHES ARE CROSSING THFEIR “CHANNEL 1™ SEGMENTS AT THE SAME INSTANT é

SIGNALING IS POSS]BLE. BY ! JTATING :KE BRUSKES AT HIGH ENOUGK SPEED -
EVEN THE SHORTEST MORSe SIGNAL (THE DOT) WILL RECEIVE SEVERAL IMPULSES.

ThE PULSATING CURRENTS ARE RENDERED UNDERSTANDABLE BY A "MEMORY®™ DEVICE,

TEE FPOLAR RELAY. EACH SENDING KEY WHEN UP SENDS CURRENT IMPULSES OF

ONE POLARITY TO THE LINE (POSITIVE) AND OFPOSITE POLARITY WHEN DOUN. ‘
AT THE OFPOSITE END OF THE CIRCUIT THE RECEIVING POLARIZED RELAY ASEQCIA- !
TED WITH THE SAME CHANHWEL SEGMENT RECEIVES DOTE, DASHES AND SPACES COM-

FOSED OF INTERRUPTED CURRENT IMPULSES OF BOTH POLARITIES. THE POLAR

RELAYS ARE ADJUSTED TO THE "MENORY™ CONDITION}; THIS IS THFE ARRANGEMENT

WHERE THE ARMATURE REMAINS ON EITFER ITS MARKING OR SPACING CONTACT,
WHICHEVER THE FINAL CURRENT FULSE MOVES IT TO.

TRUS IT IS SEEN THAT A LINE MIGHT BE COMMUTATED TO TEW DIFFERENT
OFEKATORS, OR FAIRS OF OPERATORS FOR THE MULTIPLEX CHANNELS CAN ALS0
BE RUN IN ™DUPLEX™ AS MENTIONED EARLIFR FOR TEE SIMPLE MORSE CIRCUIT.
EACH OPERATOR MAY HAVE THE EXCLUSIVE USE OF THE LINE FIVE TIMES DURING
THE SEMDIKG OF A SINGLE MORSE DOTa NINE TENTHS OF THE TIME HE WILL
HAVE NO CONTACT WITH TRE LINE AT ALL.

THE SIGNALING CAPABILITIES OF A LINE USED IN A "MUX®™ CIRCUIT MUST
BE AT LEAST GOOD ENOUZH TO HANDLE TEE INDIVIDUAL CHANNEL SPEED, MULTI-
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PLIED BY THE NUMBER OF CHANNELS. THE MAJOR OBSTACLE TO EARLY MUX
OPERATIONS WAS SECURING AND MAINTAINING UNISON BETWEEN Thc LOCAL AND
DISTANT DXTR (DISTRIBUTCR). IN THE DELANEY MULTIPLEX THIS WAS ACCOM-
PLISHED BY THE USE OF A "PHONIC WHEEL"™, A CRUDE FORM OF SYNCHRONOUS
MOTOR. TO MAINTAIN THE SPEEDS AND PHASING A CORRECTION PULSE WAS
TRANSMITTED OVER THE LINE ONCE IN EACH REVOLUTION OF THE DISTRIBUTOR.

BY INGENIOUS METHODS THIS PULSE CAUSED THE DISTANT MOTOR TO CONTINUOUSLY
CORRECT ITS SPEED.

) IT WOULD BE THEORETICALLY POSSIBLE FOR CW RADIO AMATEURS TO INCREASE
THE NUMBER OF STATIONS OPERATING ON A GIVEN RADIO FREQUENCY BY RESORTING
TO TIME-DIVISION MULTIPLEX (USING EITHER MECHANICAL DISTRIBUTORS OR
THEIR ELECTRONIC COUNTERPARTS). BY CONNECTING A CW SENDING-KEY, FOR
EXAMPLE, TO THE CHANNEL 1 SEGMENT SIGNALS WOULD BE TRANSMITTED THAT

’ WOULD ONLY BE RECEIVED BY OPERATORS WHOSE EARPHONES WERE CONNECTED TO
THE CHANNEL 1 SEGMENT OF THE RECEIVING DISTRIBUTOR. NO PRACTICAL USE
HAS BEEN MADE OF TIME-DIVISION CW BECAUSE OF THE VERY REAL FROBLEM OF
MAINTAINING ALL AMATEUR DISTRIBUTORS IN UNISON.

BEFORE THE DELANEY MULTIPLEX REALLY HAD A GOOD WORKOUT THE PRIN-
TING MULTIPLEX APPEARED ON THE SCENE. THE MURRAY PRINTING MULTIPLEX
REFLACED THE SENDING AND RECEIVING MORSE INSTRUMENTS OF THE DELANEY
SYSTEM WITH MECHANICAL PRINTERSe. EACH PRINTER MADE USE OF FIVE OF THE
SEGMENTS ON THE RECEIVING DISTRIBUTORs PRINTING MULTIPLEX DISTRIBUTORS
COULD HAVE, SAY, 20 SEGMENTS, 5 APIECE TO EACH OF THE FOUR CHANNELS.
SYSTEMS WERE IN USE HAVING AS MANY AS EIGHT CHANNELS DUPLEXED, MAKING
IT POSSIBLE TO SEND EIGHT PRINTED MESSAGES IN EACH DIRECTION SIMULTAN-
EOQUSLY ON A SINGLE COFPER WIRE (AND RETURN VIA GROUND).

OVER THE FIVE SEGMENTS ASSIGNED TO ONE PRINTER CHANNEL WERE RECEIVED
COMBINATIONS OF CURRENT OR NO-CURRENT, IN THE PERMUTATIONS OF THE
*BAUDOT™ CODE. THERE ARE 32 COMBINATIONS POSSIBLE, OF CURRENT OR
NO-CURRENT, ON FIVE WIRES. BY USING ONE OF THESE COMBINATIONS AS A
SHIFT SIEH;L AN "UPPER=CASE"™ GROUP OF CHARACTERS COULD BE PRINTED, JUST
AS IN A TYPEWRITERs. STILL ANOTHER IMPULSE WAS USED TO LOWER THE TYPE
FROM UPPER-CASE.

MULTIPLEX SENDING IS ALWAYS DONE BY PERFORATED TAPEj THERE ARE NO
KEYBOARDSs THE TAPE TRANSMITTERS ADVANCE THEIR TAPES DURING THE TIME
THE BRUSH ON THE ASSOCIATED DISTRIBUTOR IS PASSING OVER THE SEGMENTS
OF OTHER CHANNELS. THE DISTRIBUTOR HAS A "LOCAL RING™ OF SEGMENTS
WITH A "LOCAL BRUSH™ TO PASS CURRENT TO THE MAGNETS OF THE GROUP OF
TAPE TRANSMITTERS IN THE PROPER SEQUENCE AND AT THE PROPER TIME. TAPES
ARE PREPARED ON KEYBOARD-PERFORATORS.

ALL OF THE ORIGINAL PRINTING MULTIPLEX TYPING UNITS HAD SELECTION
OF THEIR TYPE-BARS ACCOMPLISHED BY A SERIES OF BANKS OF LOCKING RELAYS.
63 OF THESE WERE REQUIRED TO CONVERT THE BAUDOT CODE INTC CLOSURE OF
. ONE OF 32 CIRCUITS GOING TO SOLENOIDS OPERATING TYPEBARS. A GREAT
DEAL OF TROUBLE WAS ENCOUNTERED WITH THIS SYSTEM, AS MIGHT BE EXPECTED.
MECHANICAL DECODING SYSTEMS WERE DEVELOPED WHICH ELIMINATED THE RELAYS
AND CONNECTED THE FIVE SEGMENTS TO FIVE “SELECTOR-MAGNETS".

’ PRACTICALLY ALL MULTIPLEX RECEIVING FRINTERS PRINTED ON NARROW STRIPS
OF PAPER LIKE STOCK TICKERS BUT A FEW PAGE PRINTERS WERE IN OPERATION
EVEN AS EARLY AS 1500.

SINCE THE ADVENT OF FREQUENCY-SHIFT KEYING SOME USE OF PRINTING
MULTIPLEX HAS BEEN HAD OVER RADIO TRANSOCEANIC CIRCUITS WHERE A LARGE
VOLUME OF TRAFFIC IS HANDLED. 3, 4, AND & CHANNEL SYSTEMS HAVE BEEN
OPERATING IN THE PAST SEVERAL YEARS« VERY ELABORATE MEANS ARE EMPLOYED
TO MAINTAIN UNISON BETWEEN SENDING AND RECEIVING DISTRIBUTORS. IT CAN
READILY BE SEEN THAT MULTIPLEX IS BOUND TO FIND ITS BEST APPLICATION
IN COMMUNICATIONS SITUATIONS WHERE AN EXTREMELY HEAVY VOLUME OF TRAFFIC
MUST BE HANDLED BETWEEN WIDELY-SEPARATED POINTS OVER LIMITED RADIO
FACILITIESs THE EXPENSE AND MAINTENACE OF MUX OVER SHORT=-HAUL CIRCUITS
HAS NOT PROVEN WORTHWHILE. A NUMBER OF COMPANIES ARE ENGAGED IN THE

DEVELOPMENT OF ELECTRONIC MULTIPLEX METHODS WHICH MAY ALTER THIS SITUA-
TION.
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AMATEUR RADIOTELETYPE SOCIETY MEMBER-STATION W@IQC

Robert Atkeisson, WPIQC, picturedabove, has a typical well-equipped
Amateur Radioteletype station. His installation consists of a BC-610
for working the 80, 40, 20 and 10-meter bandsand a VHF ARC-5 to cov-
er 2 meters. Receivers are a Collinse 75A3 and a Super Pro. The
radioteletype converter is the Society's standard terminal unit ARTT-
6034 (designed by W2ZBFD), using both FSK and AFSK keyers. Bob's
teletypewriter is a "TWX" machine, obtained for him by the national
headquarters of the Society. He wasalso equipped with a Model 14 per-
forated-tape transmitter forhigh speed automaticmessage transmission.

WZMYL-W4HYE, whose station appears as the first illustration in
this booklet, is an experimenter-type of radio amateur and derives a
great deal of pleasure from constructing his own equipment. In RTTY
since 1949, Graham Claytor has several converter units in operation
and has the following teleprinters:- Model 14, Model 26, Model 400,
Model 100 and two Model 128, Graham has expressed preference for
the 12-type machines over the later Model 26s. Operation is on bbth
VHF (with auto-start) and all the popular "DC" bands. He secured his
elaborate collection of machines and tape equipment through the Society.
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THE STANDARD FSK-AFSK AMATEUR RADIOTELETYPE TERMINAL UNIT

THIS MONTH'S ISSUE OF “CQ™ MAGAZINE SHOULD BE OF INTEREST TO MEMBERS
OF THE RTTY ®GANG™ BECAUSE IN IT IS PUBLISHED A DESCRIPTION OF THE PRO-
OTYFE OF OUR "“STANDARDIZED™ TRANSMITTING=RECEIVING ELECTRONIC UNIT.
THIS ADAPTOR OR CONVERTER UNIT WAS DESIGNED BY YOUR BULLETIN-EDITOR,
W2BFD, DURING WORLD-WAR II AND WAS INITIALLY INTENDED FOR A COMPLETELY
DIFFERENT PURFOSE. THE ARTICLE WAS WRITTEN UF DURING THE WAR AND SuUB-
MITTED FOR PUBLICATION LAST YEAR, BEFORE THE EXCITEMENT OF RTTY GOT UNDER
WAY .

THE SIMPLE UNIT DESCRIBED IN "CQ" IS THE RESULT OF SOME TWO YEARS
OF EXPERIMENTATION TO PERFECT A SYSTEM FOR FREQUENCY=SHIFT RECEPTION
HAVING AT LEAST S0 DB OF LIMITING ACTION IN AUDIO CHANNELS WITH A BAND-
WIDTH OF APPROXIMATELY 100 CYCLES. NO PARTICULAR DIFFICULTY WOULD BE
ENCOUNTERED IF STANDARD COMMERCIAL PRACTICE WERE FOLLOWED, WHERE WAVE
FILTERS EMPLOYING EXPENSIVE TOROIDALLY=-WOUND INDUCTORS ARE WUSED, IN
WHICH THE INDUCTORS AND CAPACITORS REQUIRE PRECISION ADJUSTMENT WITH
LABORATORY MEASURING EQUIPMENT TO MUCH CLOSER TOLERANCES THAN 1 PERCENT.

IT SHOULD BE EMPHASIZED THAT SUCH COMMERCIAL METHODS CAN BE DUPLICATED
BY MANY AMATEURS WHO HAVE THE SKILL AND WHO HAVE ACCESS TO THE REQUIRED
LABORATORY-TYPE MEASURING EQUIPMENT. FOR THE MAJORITY OF US THE COM=-
PONENTS OF SUCH FILTERS ARE TOO COSTLY AND THE ACCURACY OF ADJUSTMENT
BEYOND QUR MEASURING INSTRUMENTS. THE UNIT THAT WAS DEVELOPED MAKES A
COMPLETE DEPARTURE FROM ESTABLISHED PRACTICE IN THE RADIOTELETYPE FIELD
BY SIDESTEPPING THE BAND-FASS WAVE FILTER SYSTEM AND EMPLOYING INSTEAD
A TUNED AUDIO AMPLIFIER RESEMBLING OUR OLD FRIEND, THE DOUBLE=-TUNED
INTERMEDIATE~FREQUENCY AMPLIFIER SUCH AS USED IN EVERY RADIO RECEIVER.
NOTICE THAT EMPLOYMENT OF THE EXPENSIVE TOROIDS IN TUMED=-AMPLIFIERS (AS
DISTINCT FROM WAVE FILTERS) IS NOT AS SUCCESSFUL AS THE CHEAP INDUCTORS
USED IN THE W2BFD UNIT. SINGLE-TUNED TOROIDS PRODUCE “NEEDLE-NOSE"
SELECTIVITY CURVES WHICH ARE UNDESIRABLE. EVEN THE LOW~-"Q™ COILS CAN
FRODUCE TEN TIMES THE NECESSARY SELECTIVITY IF UNDER-COUPLED AND TUNED
"ON THE NOSE".

THIS MONTH'S "CQ™ ARTICLE SHOWS THE RECEIVING TUNED CIRCUITS RESONATED
TC 2000 AND 3000 CYCLES FOR "MARK™ AND “SPACE"™, INSTEAD OF THE 2125
AND 2975 CYCLES USED FOR RTTY. ALS0, ALTHOUGH NOT AFPARENT FROM THE
PUBLISHED DIAGRAM, SINCE THE ARTICLE WAS SUBMITTED OVER A YEAR AGO BEFORE
RADIOTELETYPE EXISTED FOR US, THE SELECTIVITY IS NOT MAXIMIZED AS IT
WOULD MAKE TUNING=-IN OF COMMERCIAL, GOVERNMENT AND AMATEUR FSK SIGMALS
TOO CRITICAL. AS ORIGINALLY DESIGNED, AND AS IT APPEARS IN 'Eﬂ'i THE
PAIRS OF INDUCTORS FORMING THE PRIMARIES AND SECONDARIES OF THE "FILTERS™
WERE ADJUSTED FOR SLIGHTLY LESS THAN "CRITICAL™ COUPLING WHICH YIELDS &
SINGLE-FEAKED RESFONSE. FOR RTTY SERVICE THE PRIMARIES AND SECOMDARIES
ARE BROUGKT SLIGHTLY CLOSER UNTIL THEY ARE OVER-COUPLED TO A DEGREE
SUFFICIENT TO PRODUCE A DQUELE-HUMPED RESPONSE WITH PEAKS ABOUT 50 CYCLES
APART « WHEN THE "DIP"™ QR "VALLEY™ BETWEEN THE HUMPS IS ABOUT 2 OR 3 DB
THE SELECTIVITY IS OPTIMUM AND PERMITS THE LOCAL RECEIVER OR THE INCOMING
SIGNAL TO DRIFT PLUS OR MINUS 50 CYCLES OR 50. THE "SKIRTS™ OF THE
RESPONSE CURVE, OUTSIDE OF THE PASS-BAND, ARE VERY STEEP AND POSSESS NONE
OF THE "RINGING™ THAT IS CHARACTERISTIC OF SHARP WAVE FILTERS.

TUNE=-UF IS NO MORE DIFFICULT THAN ALIGNMENT OF A RADIO RECEIVER I.F.
AMFLIFIER AND CAN BE ACCOMPLISHED WITH A TUNAELE AUDIO OSCILLATOR ONM
WHOSE DIAL ONLY THE MARK AND SPACE FREQUENCIES NEED BE ACCURATELY KNOWN.
IF NO VARIABLE AUDIO OSCILLATOR IS AVAILABLE A SATISFACTORY JOB OF ALIGN-
MENT MAY BE HAD BY UTILIZING THE BUILT-IN AFSK OSCILLATOR. JUST ABOUT
EVERYONE WHC HAS CONSTRUCTED THIS TERMINAL UNIT HAS COMMENTED ON THE
SLIGHT AMOUNT OF "SHIMMING-UP™ BETWEEN THE PRIMARIES AND SECONDARIES
REQUIRED TO VARY THE MUTUAL COUPLING THROUGH THE POINT OF DOUBLE-

FEAKED RESPONSE THAT WE REQUIRE. THIS, NATURALLY, MAKES IT AFPARENT
WHY NO SCHEME MAKING USE OF VARYING THE DISTANCE BETWEEN PRIMARY

AND SECONDARY FOR TUNING PURPOSES CAN PRODUCE SELECTIVITY OF THE KIND WE
DESIRE. PLEASE NOTE THAT LESS-THAN-CRITICAL COUPLING ADJUSTMENTS

WILL WORK WELL FOR AFSK, WHERE WE CAN CONTROL THE FREQUENCIES OF THE
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SIGNAL WITHIN A FEW CYCLES, AND WILL DELIVER GOOD PRINTED COPY ON FSK IF
THE OPERATOR DOES NOT MIND CONTINUOUSLY MONITORING THE TUNING OF THE {
RADIO RECEIVER (OR EMPLOYS CRYSTAL CONTROL OF THE OSCILLATOR IN THE

RECEIVER),. (HOW ABOUT AN “A+F+Cs™ SYSTEM TO KEEP RECEIVER IN TUNE 1)

—.r

WITH LESS-THAN=CRITICAL COUPLING IN THE “"FILTER®™ TRANSFORMERS THE
RECEIVING POLAR RELAY WILL EASILY RESPOND TO SHIFTS AS LITTLE AS 50
CYCLES AND SOME OF OUR BOYS HAVE COMMENTED, WHEN SEEING THIS, THAT WE
COULD HAVE STANDARDIZED ON MUCH LESS THAN THE 850 CYCLES WE ADOPTED. 4
THIS 15 PERFECTLY TRUE BUT ONE OF THE MOST EFFECTIVE MEANS OF “INDOCTRIN- i
ATING™ NEW MEMBERS THUS FAR HAS BEEN THE DEMONSTRATION OF THE GEAR OPERA-
TING FROM COMMERCIAL SIGNALS. THERE IS ALSO THE POSSIBILITY THAT
INTERCOMMUNICATION WITH COMMERCIALS, RED CROSS, ETC MIGHT SOMEDAY BE _
REQUIRED UNDER AN EMERGENCY SITUATION. WOULD WE WANT TO FIND OURSELVES 4
"SPEAKING A DIFFERENT LANGUAGE™ IN THAT EVENTT WE SHOULD, BY ALL MEANS,
KEEP AN OPEN MIND ABOUT THE USE OF SMALL DEGREES OF SHIFT, HOWEVER, SINCE
SOME ADVANTAGES NOT YET RECOGNIZED MAY INDICATE THE DESIRABILITY OF
CHANGING EXISTING STANDARDS.

SOME €0 DB OF OVERALL LIMITING IS AVAILABLE IN THIS UNIT, COUNTING
THAT WHICH OCCURS FROM OVERDRIVING OF THE TWO SELECTIVE AMPLIFIER STAGES
IN EACH CHANNEL AND THE FACT WE ARE APPLYING ABOUT 200 VOLTS POSITIVE
AND NEGATIVE TO THE DC KEYER OUTPUT STAGE WHERE 16 VOLTS OR SO WOULD
BE SUFFICIENT TO CARRY THE GRIDS FROM BEYOND CUTOFF TO SATURATIONs THE
CONVERTER WILL ACTUALLY PRINT INTELLIGIBLE COPY WITH SIGNALS FADING
MORE THAN THIS 60 DB INDICATED. ON VERY WEAK SIGNALS, WHERE NO LIMITING
1S TAKING PLACE, THE GAIN OF THE TWO CHANNELS CAN BE CRITICALLY BALANCED :
AGAINST NOISE, YIELDING ANOTHER 6 TO 10 DB INDIFFERENCE TO AMPLITUDE LEV-
EL.  BY DELIBERATELY REDUCING THE AUDIO INPUT TO TKE "PANEL™, THE INDIV-
IDUAL CHANNEL GAIN CONTROLS CAN BE MANIPULATED FOR CLEAN PRINTING FROM
ALMOST "NON-EXISTENT® SIGNALS. THE EFFECT IS PRETTY SPINE-TINGLING ON THE
UNINITIATED. A POTENTIOMETER CAN BE SUBSTITUTED FOR THE PAIR OF FIXED
RESISTORS IN THE DIODE *DISCRIMINATOR®™ WHICH CAN BE ADJUSTED TO EQUALIZE
THE LEVEL AT WHICH THE INDIVIDUAL CHANNELS "LIMIT".  SUCH EQUALIZATION
 SHOULD BE ACCOMPLISHED WITH LARGE-SIGNAL INPUT OF ALTERNATELY MARK AND
. SPACE FREQUENCY.

I

OUR PRESENT MEMBERSHIP KNOWS THAT A SET OF PENCIL-DRAWN DIAGRAMS AND
TYPEWRITTEN NOTES ARE AVAILABLE FROM YOUR CORRESPONDENT, WZ2BFD, THAT ARE
LOANED TO EACH NEWCOMER TO THE SOCIETY. AT PRESENT IT IS NECESSARY THAT
THE NOTES BE COPIED BY HAND BY EACH RTTY MEMBER BUT WE HOPE TO BE ABLE
TO HAVE THEM MIMEOGRAPHED SOME FINE DAY AS IT IS AN ALL-DAY JOB TO REFRO-
DUCE THEM BY HAND. DOES ANYONE HAVE MIMEO FACILITIES AT KIS DISPOSALY
IT IS NOT QUR INTENTION TOQ STIFLE INDIVIDUAL VARIATION OF RADIO PRINTER
INSTALLATIONS. THE ONLY REQUIREMENT, AS WE SEE IT, IS THAT SUFFICIENT
"STANDARDIZATION™ BE FOLLOWED S50 THAT, IN A PINCH, WE CAN INTERCHANGABLY
OFERATE ONE AMATEUR'S PRINTER ON ANOTHER'S TERMINAL UNIT ETCe ETCe

THE EXPLANATION FOR WHY THE RECEIVING CONVERTER, WHICH SERVES FOR BOTH
AFSK AND FSK, IS ASSOCIATED WITH OHLY AN AFSK SENDING UNIT IS A SIMPLE

ONE. MOST OF QUR FSK TRANSMISSION IS PRODUCED, AT THE PRESENT TIME, :
WITH REACTANCE=-TUBE AND SIMILAR DEVICES. NECESSITY FOR SHORT LEADS i
DICTATES THAT THE TRANSMITTING SHIFTER, THEREFORE, BE CONNECTED

DIRECTLY TO ITS RF OSCILLATOR (CRYSTAL OR SELF-EXCITED). FOR THIS

REASON WE FIND IT EASIER TO RUN A DC KEYING PAIR OVER TO THE FSK KEYER,
INSTALLED IN THE RADIO TRANSMITTER, AND TO KEY THIS DC BY MEANS OF A RELAY
INCORPORATED IN THE AFSK-=FSK “PANEL. IN ORDER TO HAVE "LOCAL COPY"

THE "“SEND-STANDBY-RECEIVE™ SWITCH ON THE CONVERTER IS OPERATED EXACTLY

AS FOR AFSK, SO THAT THE LOCAL PRINTER TYPES FROM AUDIO SIGNALS GENERATED

IN THE KEYBOARD CIRCUIT. IN SERIES WITH THE POLAR RELAY FOR THE PRINTER

IS INSERTED AN ADDITIONAL RELAY, WHOSE CONTACTS KEY THE DC TO THE FSK

EXCITER OR REACTANCE SHIFTER. INCIDENTALLY, THE RF FREQUENCY~SHIFTER

CAN BE BUILT IN THE FORM OF AN "OUTBOARD®™ ADAPTOR 50 THAT THOSE FELLOWS

NOT CARING TO DRILL HOLES IN THEIR COMMERCIAL TRANSMITTERS CAN ADD FSK

THE "FAINLESS™ WAY. INSTEAD OF SHIFTING THE FREQUENCY OF YOUR EXISTING
OSCILLATOR IT IS ALSO POSSIBLE TO ADD AN OUTBOARD "EXCITER"™ UNIT, CON-
TAINING A SEPARATE OSCILLATOR AND SHIFTER, WHICH IS THEN FED INTQ THE
EXISTING CRYSTAL OSCILLATOR AS AN AMPLIFIER OR DOUBLER.
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THE SIMPLEX PRINTER

THE SIMPLEX PRINTER IS KNOWN UNDER VARIOUS OTHER NAMES, SUCH AS THE
"START-STOP"™ PRINTER AND THE TELETYPE. THIS LATTER, HOWEVER, IS REALLY
A TRADE NAME FOR SIMPLEX PRINTERS MANUFACTURED BY ONE COMPANY, THE TELE-
TYPE CORPORATION OF CHICAGO AND, RIGHTFULLY, SHOULD NOT BE EMPLOYED TO

MEAN “"TELEPRINTER". COMMON USAGE SEEMS TO HAVE MADE THE WORDS SYNONY-
MOUS.

IT WILL BE EASIER TO GRASP THE OPERATION OF THE SIMPLEX MACHINE BY CON-
SIDERING WHAT WOULD HAPFEN IF WE REMOVED THE STOP-LATCH FROM THE &60-TO-
65 WORD-PER-MINUTE (S0-CALLED “<£0-SPEED™) MACHINES. THE EQUIPMENT IN
THIS STATE IS ESSENTIALLY A SINGLE-CHANNEL MULTIPLEX PRINTER OPERATING
AT 420 OPERATIONS-PER-MINUTE (ABOUT 70 W.P.M.). A TAPE TRANSMITTER
COULD SEND AT 70 W.P.M. TO OUR SIMPLEX PRINTER IF WE USED A BRUSH
ROTATING AT 420 R.P.M., ON A SIX-SEGMENT TRANSMITTING FACEPLATE. IF
THE MOTOR SPEEDS ARE IDENTICAL AT TRANSMITTER AND RECEIVER NO TROUBLE
WILL BE ENCOUNTERED. THERE IS NO SIMPLE WAY TO DO THIS BECAUSE, EVEN
WITH SYNCHRONOUS MOTORS AT BOTH ENDS OF THE CIRCUIT RUN FROM THE SAME
SOURCE OF AC THERE IS BOUND TO BE A SLIGHTLY DIFFER=NT "SLIP™ AT ONE OF
THE OTHER WHICH IS CUMULATIVE. PRETTY SOON WE WOULD FIND THE TRANSMIT-
TER SENDING, SAY, THE THIRD SELECTING PULSE WHILE THE RECEIVING SELECTOR
IS IN THE PROPER POSITION TO RECEIVE THE SECOND OR FOURTH.

IN THE DESCRIPTION OF THE PRINTING MULTIFLEX (SEE NUMBERED BULLETIN 3)
WE "GLOSSED OVER™ THE MEANS EMPLOYED TO MAINTAIN THE SENDING AND RECEIV-
ING DISTRIBUTORS NOT ONLY AT IDENTICAL SPEEDS BUT IN IDENTICAL PHASE.
WITH THE EARLY DELANEY MULTIPLEX SETS & "PHONIC WHEEL™ WAS USED. A

VERY LARGE TUNING-FORK, WITH SLIDING WEIGHTS FOR FREUUENCY-ADJUSTMENT,
AND EQUIFPED WITH A PAIR OF VIBRATING CONTACTS, PRODUCED A PULSATING
DIRECT CURRENT IN A SET OF COILS SURROUNDING A TOOTHED, GEAR-LIKE, WHEEL.
THE MURRAY PRINTING "MUX™ CONNECTED A CONSTANT-SPEED MOTOR TO THE
DISTRIBUTOR BRUSH SHAFT THROUGH A RATCHET DEVICE. A MAGNET ON THIS
RATCHET WAS PULSED BY CURRENT CONTROLLED BY A SYNCHRONIZING SEGMENT ON
THE FACEPLATE. IF THE BRUSH ARRIVED SLIGHTLY TOO EARLY THE RATCHET
DEVICE WOULD CLICK ONE STEFP AND ALTER THE PHASE-RELATIONS BETWEEN THE
MOTOR AND DISTRIBUTOR SHAFTS. BY MAKING THE RECEIVING MOTOR RUN ABOUT
1 PERCENT FASTER THE RECEIVER WOULD CONTINUQUSLY "CORRECT™. A HOLLOW
MERCURY-FILLED FLYWHEEL ON THE BRUSH SHAFT STABILIZED THE OPERATION AND
FREVENTED SERIOUS CHANGES IN SPEED DURING ANY ONE REVOLUTION.

IT WAS THE DIFFICULTY OF GETTING MULTIPLEX SETS IN STEFP IN TELEGRAFH
STRTIONS SEPARATED HUNDREDS OR THOUSANDS OF MILES APART AND THE DESIRE
FOR A SYSTEM TO PROVIDE A SINGLE COMMUNICATION CHANNEL UNDER THE CONTEOL
OF ONE OPERATOR THAT LED TO THE DEVELOPMENT OF THE SIMPLEX. THE
MULTIPLEX USED A BINARY CODE DEVISED BY EMILE BAUDOT, A FRENCHMAN, IN
THE 15TH CENTURY. IT CONSISTED OF FIVE TIME INTERVALS DURING WHICH

THE TRANSMITTED CURRENT COULD HAVE ONE OF TWO POSSIBLE CONDITIONS; THAT
I5s, ON OR OFF, OR POSITIVE OR NEGATIVE (MOST MULTIPLEXES SENT POLAR
CURRENT IMPULSES). SUCH A CODE WILL YIELD 32 "LOWER-CASE™ CHARACTER
COMEINATIONS, WHICH MAY BE INCREASED BY MEANS OF A SHIFT (A> IN A ®PE-
WRITERD}. A 4-CHANNEL MULTIPLEX WOULD HAVE 21 SEGMENTS (ONE FOR SYNCHe)s

THE ADVENT OF THE MORKRUM FRINTER STARTED A REVOLUTION IN THE THINKING

OF TELEGRAFH ENGIMEERS. BY ADDING A “START"™ PULSE BEFORE EACH CHARACTER
OF THE MULTIPLEX CODE AND A "STOP®™ PULSE AFTER THE CHARACTER, A SIMPLE
AND NOVEL MEANS OF SFEED AND PHASE CORRECTION WAS MADE POSEZIELE. TEE
RECEIVING DISTRIBUTOR WAS REARRANGED TO BE FRICTION-DRIVEN FROM THE

SHAFT OF A MOTOR OF NO EXCEPTIONAL ROTATIONAL ACCURACY. A MAGNET-
OPERATED "TRIF=-LATCH™ WAS ARRANGED TO HALT TFE DISTRIBUTOR MECHANISM

FOR A& SMALL PART OF EACH CYCLE AND HOLD IT UNTIL THE "START"™ PULSE WAS
RECEIVED, & SEVEN=-SEGMENT SEMDING FACEFLATE WAS PROVIDED AND WIRED

TO MAKE THE START SEGMENT ALWAYS "SPACING™ AND THE STOP SEGMENT ALWAYS
"MARKING™. THE FIVE "CODE™ SEGMENTS ARE EITFER MARKING OR SPACING,
ACCOEDING TO TEE CHARACTER BEING TRANSMITTED. THE PROVISION OF THE
“STOP™ PULSE AND THE "TRIP-LATCH™ MADE DIRECT KEYBOARC SENMDING PRACTICAL,
WHERE THE MULTIPLEX COULD ONLY SEND FROM TAPE. TFE TRANSMITTING DIS=
TRIBUTOR ALWAYS COMES TO REST ON THE STOP SEGMENT S0, IF TYPING IS SUS-

ClibppE - PEMDED, THE RECEIVER WILL IDLE WITH ITS DISTRIBUTOR LATCHED.



8Y SLOWING DOWN THE SENDING DISTRIBUTOR FROM 420 R.P.M. TO 350 A MAJOR l
IMFROVEMENT IS MADE. THE RECEIVER ALWAYS COMES TO REST IN THE EXACT
CENTER OF THE 22 MILLISECOND TRAMSMITTED STOP PULSE. IN OTHER WORDS;
ALTHOUGH THE TRANSMITTER REQUIRES 7 X 22 MILLISECONDS (154 MS) TO SEND
A CHARACTER, THE RECEIVER, AT 420 REVOLUTIONS PER MINUTE, ONLY REQUIRES
143 MILLISECONDS. THIS IDEA IS BASIC TO THE INVENTION. MOW, IF THE
TRENSMITTING AND RECEIVING DRIVING MOTORS DIFFER SLIGKTLY IN SPEED, NOT i
MUCH ERROR CAN ACCUMULATE IN JUST ONE REVOLUTION. THUS, IF THE RECEIV- §
ER IS THE FASTER OF THE TWO, IT ARRIVES SLIGHTLY EARLY AT ITS TRIP-LATCH !
AND KAS TO WAIT SLIGHTLY LONGER TO BE TRIFPED OFF BY THE NEXT START IK- |
PULSE. THEORETICALLY THE SPEEDS COULD DIFFER AS MUCH AS PLUS=-OR-MINUS i
T FERCENT. TO CORRECT FALLACIOUS THINKING AMONG RADIO AMATEURS CAND J
EVEN TELEGRAPH MEN HAVE BEEN GUILTY) TEERE IS NO SUCH ANIMAL AS A
"SEVEN=-AND=-A~HALF UNIT®™ RECEIVING PRINTER. ONE READS AND HEARS SUCKH
GLIE STATEMENTS AS "THERE ARE SIX 22 MILLISECOND PULSES AND ONE OF

31 MILLISECONDS™. ALL RECEIVING PRINTERS, WITHOUT EXCEPTION, RUNNING

AT THE AMATEUR AND COMMERCIAL “&¢0-SPEED", ARE BASICALLY DESIGNED FOR

THE RECEPTION OF SEVEN 22 MILLISECOND IMPULSES PER CHARACTER. TEIS IS
EQUIVALENT TO 390 CHARACTERS AND FUNCTIONS PER MINUTE. FOR SPECIAL
PURPOSES SEVERAL OF THE COMPANIES MANUFACTURE AND USE TR ANSMIT =
TERS WHERE THE STOP SEGMENT IS ELONGATED TO SEND LONGER

STOP PULSES. TELETYPE CORPORATION MAS STANDARDIZED ON A TRANSMITTER
SENDING A 31 M5 STOP INTERVAL, ALTHOUGH IT ALSO MANUFACTURES EQUIFMENT
SENDING SEVEN EQUAL-LENGTH IMPULSES. MOST OF TKIS EQUIPMENT IS FOR USE
BY THE EXTENSIVE BELL SYSTEM. ELONGATION OF THE TRANSMITTED STOP IM-
PULSE IS5 BENEFICIAL WHERE PRINTER SIGNALS ARE BOOSTED BY NUMEROUS "REFEA
ERS™, SUCK AS ON A TRANSCONTINENTAL WIRE CIRCUIT. IT MAKES RECOVERY
FROM A PRINTER "STUMBLE™ SOMEWHAT FASTER. ITS DISADVANTAGE IS A LOSS

OF SPEED FROM THE MAXIMUM POSSIBLE. WESTERN UNION AND MANY OTHER COM-
PANIES MAKE USE OF A 28 M5 TRANSMITTED STOFP PULSE LENGTK, CORRESPONDING
TO A SPEED OF 375 OPERATIONS PER MINUTE. IN ALL OF THES SE
CASES THE RECEIVING PRINTER I5 THE
SAME AS THE PRINTER FOR SEVEN EQUAL UNITS. A BIT OF THOUGHT WILL
SHOW YOU THAT NO ALTERATION NEED BE MADE TO THE RECEIVER WHEN LENGTHEN-
ING THE STOP PULSE SINCE THE PRINTER IS AT REST ANYWAY! YOU CAN AFFORD
A SMILE THE NEXT TIME YOU HEAR SOMEONE STATE THAT THE PRINTER 1S "MADE

TO OPERATE WITKE A 31 MS STOP PULSE"™, WE KNOW BETTER, DON'T WE?

I¥ THE MOTOR SPEEDS ARE VERY NEARLY ALIKE IT IS ENTIRELY POSSIBLE TO
UTILIZE MUCH SHORTER STOP PULSES, WHERE THE PRINTER SELECTOR IS ONLY AT
REST A VERY FEW MILLISECONDS. SUCH OPERATION WILL YIELD NEARLY 70 W.P.Ms
FROM 60-SPEED MACHINES BUT WILL NOT BE SUCCESSFUL WITE POOR RADIO CONDI=-
TIONS. ESSENTIALLY EQUAL PERFORMANCES ARE HAD FROM TELEPRINTERS

OF 368, 375 AND 350 O.P.M. MOST OF THE RADIOTELETYPE SIGNALS COPIED
FROM FOREIGN SHORT-WAVE STATIONS ARE 7-UNIT VARIETY. -RADIOC AMATEURS

MAY USE 368, 375 AND 350 OPERATION MACHINES INTERCHANGABLY. THE MODEL
2-B MACHINE, FOR EXAMFLE, IS A MODEL 14 WITH A KEYBOARD SENDING CAM

CUT FOR A 22 MILLISECOND STOP PULSE.

SEVERAL MONTHS AGO WE “TIPPED-OFF™ THE EDITOR OF "CQ"™ MAGAZINE OF THE
! INTRODUCTION OF MECHANIZED TELEGRAPHY INTO THE AMATEURS' "BAG OF TRICKS®™. |
' THE RESULT WAS THE ARTICLE ON TELEPRINTER CODES IN THE AUGUST ISSUE,
WHICH IS RECOMMENDED READING MATTER FOR ANY SERIOUS RTTY AMATEUR. THE
HEADING OF THE ARTICLE INDICATES THAT THE MAGAZINE STAFF IS5 AWARE OF THE
TECHNICAL POSSIBILITIES OF RADIOTELETYPE IN AMATEUR COMMUNICATIONS.

L B o 3 L § T

THESE BULLETINS AND NEWSLETTERS ARE "PUBLISHED®™ AT RANDOM TIMES AND ARE
MAILED TO YOU GRATIS. IT WOULD BE OF GREAT ASSISTANCE IF MEMBERS WILL
FURNISH STAMPED, SEL¥-ADDRESSED BUSINESS ENVELOPES WITK THEIR CALL-
LETTERS MARKED DISTINCTLY IN THE UPPER LEFT CORNER. THE MAIN "CHORE®
WITHOUT THE SELF-ADDRESSED ENVELOPES IS THE ADDRESSING JOB, ALTHOUGH
THE EXFENSE OF STATIONERY AND POSTAGE IS NOT NEGLIGIBLE.  WHEN ONE
CONSIDERS THAT, SOME WEEKS, SEVERAL BULLETINS ARE PRINTED AND MAILED

IT WILL BE SEEN THAT CONSIDERABLE WORK IS INVOLVED. AFTER JANUARY
FIRST BULLETINS WILL O N L Y BE MAILED TO MEMBERS KAVING ENVELOFES
ON FILE AT RADIOPRINTER HEADQUARTERS. WE WILL NOTIFY YOU WHEN YOUR
SUPPLY OF ENVELCPES IS ABOUT EXHAUSTED.
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MULTIPLEX PRINTERS FOR START-STOP OPERATION ON RADIO

An interesting discovery showed that practically any Multiplex prin-
ter can be used as a Start-Stop machine and will give very fine opera-
tion. Telegraph company teleprinter men argued that it could not be
done but several convincing demonstrations have subdued them. Most
Multiplex printers are used in groups of 4 to 6, associated with a huge
common distributor.  Practically all of these machines are magnet-
operated and contain no motors. Their tiny dimensions, compared to
other printers, make them useful for mobile RTTY, portable equipment
for Civil Defense and Red Cross work, etc. They will easily fit under
the dashboard of an automobile and, with auto-start, will receive mes-
sages even when the car is unoccupied. They can also be operated as
"Slave' printers, reproducing the messages appearing on the regular
station printer when the ham-shack is at some distance, such as attic
or basement, This eliminates the need to run out to the shack to see if
any of the "gang' have left you a message by unattended Auto-Start.

ONE OF MANY TYPES OF START-STOP PRINTERS
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SAMPLING=---RANGING

IN SPITE OF THE FACT THAT THE SIMPLEX PRINTER GOT AROUND THE MULTIPLEX'S
SYNCHRONIZATION PROBLEMS BY BRINGING THE RECEIVING DISTRIBUTOR TO A

COMPLETE STOP AT THE END OF EACH CHARACTER (SEE BULLETIN 7) THERE CAN

EXIST A SMALL ERROR IN THE PHASING OF THE SENDING AND RECEIVING BRUSHES.
THESE ERRORS ARE CORRECTED AT THE END OF EACH REVOLUTION 50 THAT THE NEXT
REVOLUTION STARTS IN PERFECT SYNCH. HOWEVER THE SMALL ERROR 4
OF A FEW PERCENT IN MOTOR SPEED COULD STILL CAUSE GARBLED COPY IF NOTHING

IN THE DESIGN OF THE PRINTER TOOK CARE OF THE SITUATION. THE PRINTER
SELECTOR MAGNETS ARE CAPABLE OF OPERATING IN LESS THAN 1/1000 OF A SECOND

50, DURING THE RECEPTION LET US SAY, OF THE 3RD CODE IMPULSE, A SLIGHTLY-
FAST RECEIVER MIGHT ALREADY BE “LISTENING® TO THE ATH IMPULSE. THUS, 4
IF THE TRANSMITTED THIRD PULSE WAS "MARKING™ AND THE FOURTH PULSE "SPAC-

ING™ THE RECEIVER MAY ACTUALLY CALL BOTH PULSES "MARKING".

THE PATENT DISCLOSURE ON THE START-STOP PRINTER, WHICH INGENIQUSLY GOT
AROUND THIS SOURCE OF ERROR, WAS TO INTRODUCE THE IDEA OF "SAMPLING".
SAMPLING IS NOTHING MORE THAN DELIBERATELY MAKING THE RECEIVING PRINTER
UNAFFECTED BY INCOMING IMPULSES FOR ALL BUT THE VERY CENTRAL PORTION OF
THE TRANSMITTED 22-MILLISECOND PULSES. IN THE CASE OF MODEL 12 PRINTERS
THIS “SAMPLING INTERVAL®™ AMOUNTS TO ABOUT & TO 4=-1/2 MILLISECONDS. WITH
A 4=MILLISECOND "INSPECTION® OF THE INCOMING 22-MILLISECOND PULSE THE
SAMPLING CAN TAKE PLACE AS MUCH AS 9 MILLISECONDS EARLIER OR LATER THAN
THE EXACT CENTER OF THE SENT PULSE AND YET "SEE"™ THE CORRECT SIGNAL. THE
USE OF A NARROWER SAMPLING SEGMENT IS A CARRY-OVER FROM MULTIPLEX PRAC-
TICE, WHERE IT SERVED THE SAME PURPOSE. IT MAY BE INTERESTING TO NOTE
THAT WHEN THE TELETYPEWRITER IS USED ON RADIO CIRCUITS THE PRINCIFLE OF
"SAMPLING® ALSO GIVES AN ADDITIONAL FREEDOM FROM NOISE OF THE “CLICK"
VARIETY. NO NOISE IMPULSE WHICH OCCURS DURING THE &/5 OF THE OPERATING
CYCLE IN WHICH SAMPLING IS NOT TAKING PLACE CAN HAVE THE SLIGHTEST EFFECT
ON THE ACCURACY OF COPY! 1IT THEREFORE STANDS TO REASON THAT THE SHORTER
THE SAMPLING INTERVAL IS MADE THE GREATER FREEDOM FROM IMPULSE-TYFE NOIGE
IS5 SECURED. ADD THIS TO THE ALREADY SIGNIFICANT NOISE-SUPPRESSING EFFECT
OBTAINED BY THE USE OF FREQUENCY-SHIFT AND YOU CAN SEE WHY THE COMMEER-
CIALS ARE SWITCHING OVER TO RTTY IN EVER-INCREASING NUMBERS. THERE IS

| A PRACTICAL LIMIT TO THE BRIEFNESS WHICH CAN BE ALLOWED FOR THE SAMPLING,

| FOR STRICTLY MECHANICAL REASONS. SELECTOR-MAGNET ARMATURES CAN BE AR~
ARANGED TO MOVE JUST SO FAST. RESORTING TO ELECTRONIC TECHNIQUES THE
INCOMING TELETYPE SIGNAL CAN BE "SCANNED"™ PULSE-FOR-PULSE BY A VACUUM-TUEE
DISTRIBUTOR, IN SAMPLES AS NARROW AS ONE MILLIONT OF A SECOND. INSTEAD
OF OPERATING MECHANICAL LATCHES THE SCANNING CAN FIRE GAS THYRATRONS, OF
OTHER TWO-CONDITION ELECTRONIC DEVICES, TO "STORE®™ THE IMPULSES LONG
ENOUGH FOR A MECHANICAL SELECTOR TO OPERATE. THE NOISE FREEDOM WITH
ELECTRONIC "NARROW-SAMPLING®™ WOULD, OF COURSE, BE INFINITELY GREATER
THAN WITH THE MECHANICAL SYSTEM. COMMERCIAL COMPANIES HAVE ALREADY
INTRODUCED SUCH ELECTRONIC DEVICES ON IMPORTANT RADIOTELETYPE CIRCUITS,

BOTH IN THE UNITED STATES AND GREAT BRITAIN. AT PRESENT THE NUMBER OF T
TUBES INVOLVED MAKE THE SCHEME PROHIBITIVE FOR ANY BUT A MOST ENTHUSIAS~ p
TIC RTTY'ER. IT IS5 A FERTILE TERRITORY FOR OUR MEMBERS TO WORK IN. !
S0 FAR WE HAVE NOT MENTIONED "RANGING™ (ALSO KNOWN AS "ORIENTATION"). 4

ALL MULTIPLEX AND START-STOP PRINTERS HAVE A MECHANICAL MEANS OF ADJUST-
ING THE SELECTOR CAM ON THE RECEIVER SO THAT THE “INSPECTION INTERVAL®
OCCURS EARLIER OR LATER IN THE RECEIVED PULSES. FOR ANY GIVEN SPEED
ERROR THIS PERMITS THE SAMPLING TO TAKE PLACE DURING THE “BEST" PART OF
THE INCOMING PULSE, WHICH WOULD ORDINARILY BE THE EXACT CENTER. IN WIRE
LINE OPERATION OF TELEGRAPH PRINTERS THE EFFECT OF DISTRIBUTED INDUCTANCE
AND CAPACITANCE CAN MAKE OTHER ADJUSTMENTS MORE DESIRABLE. THERE 1S
ONE BEST SPOT ONLY FOR RADIOTELETYPE RECEPTION (ASSUMING THE
TRANSMITTING STATION IS SENDING PERFECTLY-FORMED SIGNALS). WE SHOULD
ADOFT A FAGE FROM COMMERCIAL RTTY PRACTICES. THE RECEIVING STATION
SHOULD NOT BE REQUIRED TO COMPENSATE FOR IRREGULARITIES INTRODUCED

AT THE SENDING STATION OR WE WILL END UP IN A "RAT-RACE™ WHERE WE RE-
QUIRE A DIFFERENT SETTING FOR EACH STATION WE WORK. THE OBLIGATION IS
UPON THE SENDING OPERATOR TO SEE THAT HIS CUTGOING SIGNALS ARE AS PER-
FECTLY FORMED AS POSSIBLE. THIS MEANS KEEPING THE BRUSHES TRIMMED AND
PROPERLY SEATED ON A "FACE-PLATE" STYLE OF DISTRIBUTOR, OR THE

CONTACTS CLEAN AND PROPERLY SPACED ON A CAM=STYLE DISTRIBUTOR. THE
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GROOVES brTWEEN FACE-PLATE SEGMENTS SHOULD NOT BE ALLOWED TO FILL UP
WITH CONDUCTING DEBRIS.

THE TRADITIONAL TELEGRAPH PRACTICE OF RANGING A MUX OR PRINTER IS AS
FOLLOWSt~- A PERFORATED TAPE OF A SENTENCE CONTAINING ALL THE LETTERS
OF THE ALPHABET AND THE NUMBERS, SUCH AS, "THE QUICK BROWN FOX JUMPS
OVER THE LAZY DOG 123456T7890" IS TRANSMITTED TO YOUR RECEIVING PRIN-
TER FROM YOUR LOCAL EQUIPMENT. BY CEMENTING THE START AND FINISH OF
THE TAPE IT WILL SEND ENDLESSLY. THE TAPE COULD ALSO BEAR THE LETTERS,
"RYRYRYRYRYRYRY™ INSTEAD. THE RANGE ADJUSTMENT ON THE PRINTER IS5 THEN
VERY CAREFULLY MOVED IN ONE DIRECTION FROM THE CENTRAL POINT UNTIL
MISTAKES APPEAR IN THE PRINTED COPY. AT THE POINT WHERE COPY IS JUST
SOLID A READING IS TAKEN OF THE RANGE SCALE. THEN THE UNIT IS RANGED
IN THE OPPOSITE DIRECTION FROM CENTER AND ANOTHER READING TAKEN OF THE
OTHER LIMIT OF CORRECT PRINTING. THE CORRECT FINAL ADJUSTMENT IS
CUSTOMARILY TO THE MIDPOINT BETWEEN THESE TWO EXTREMES, ALTHOUGH IN
SPECIAL CASES THERE MAY BE A DIFFERENT FINAL SETTING. IN SOME MODELS
OF PRINTERS IT IS NECESSARY TO STOP THE MACHINE TO CHANGE ADJUSTMENTS
AND IN OTHERS IT CAN BE DONE WHILE THE UNIT I5 IN MOTION. SINCE THE
ADJUSTMENT IS MORE-OR-LESS PERMANENT IT MAKES LITTLE DIFFERENCE WHICH
STYLE IS HAD. THE TWO CLUTCH FELTS SHOULD BE THOROUGHLY OILED BEFORE
ORIENTATION AS THE STARTING "SLIP®™ 15 ALTERED WITH A DRY FELT. THE
FELTS WILL NOT ACCEPT OIL PROPERLY UNLESS A SCREWDRIVER BLADE IS PLACED
BETWEEN THME CLUTCH DISCS TO REMOVE PRESSURE WHILE THE OIL IS ABSORBED.
IF A GOOD RADIO SIGNAL IS HAD AND THE POLARIZED RELAYS ARE KNOWN TO BE
IN GOOD ADJUSTMENT IT IS SATISFACTORY TO RANGE A PRINTER ON A TAPE

SZNT FROM A DISTANT STATION.

MACHINES USING ELECTRICAL SELECTION OF THE INCOMING PULSES ARE FREE FROM
AN EFFECT KNOWN AS "INTERNAL BIAS". ALL OF THE PRINTERS EMPLOYING
MECHANICAL SELECTORS, SUCH AS THE MODELS 14, 153, 19, 24, 26, 2-B, CREED
ETCsy CAN HAVE SUCH INTERNAL BIAS. A BIASED MACHINE WILL YIELD A MUCH
NARROWER RANGE THAN ONE WITHOUT BIAS. TO REMOVE BIAS OF THIS TYPE THE
"FOX™ TAPE SHOULD BE RUN AND A "PRELIMINARY"™ RANGE ADJUSTMENT MADE
(WHICH WILL BE APPROXIMATE). THE SECOND STEP WILL BE TO TIGHTEN AND
LOOSEN THE SELECTOR-MAGNET RETRACTING SPRING UNTIL ERRORS APPEAR, WHILE
COUNTING THE NUMBER OF REVOLUTIONS OF THE KNURLED SPRING=-ADJUSTING SCREW.
THE SPRING TENSION SHOULD THEN BE SET AT THE MIDPOINT OF THESE DETERMINW=
ATIONS. WITH THIS SPRIN: ADJUSTMENT THE RANGING SHOULD BE PERFORMED
ONCE MORE, FOLLOWED BY A FINAL ADJUSTMENT OF SPRING TENSION. THE CUR~-
RENT THROUGH THE SELECTOR-MAGNET COILS SHOULD BE THE SPECIFIED CURRENT,
WHICH HAS BEEN STANDARDIZED BY THE BELL SYSTEM AS 60 M.A.

SOME WESTERN UNION MACHINES WHICH HAVE FOUND THEIR WAY INTO OUR HANDS
DID NOT WORK PROPERLY AND READING OVER THE SPECIFICATIONS IT WAS DISCOV-
ERED THAT W.Us SETS UP THEIR MACHINES WITH A TIGHTER SPRING TENSION FOR
70 M.A« OPERATION. (SOME OF THEIR EQUIPMENT IS 60 HaA.) IN THE INTER-
EST OF AMATEUR STANDARDIZATION WE RECOMMEND RECALIBRATING ANY SUCH W.U.
MACHINES (OR FOREIGN-MADE PRINTERS) FOR STANDARD 60 MsA. "LINE® CURRENT.
THIS WILL ENSURE INTERCHANGABILITY IN AN EMERGENCY. MOST PRINTERS CAN
BE RECALIBRATED TO WORK ON ANYTHING FROM 40 TO 100 M«As ALTHOUGH IT IS
NOT RECOMMENDED.

AN INTERESTING WESTERN UNION PRACTICE IS TO SEND "A«C«"™ FOR RANGING

AND ADJUSTING PRINTERS AND CIRCUITS. THIS, IN AMATEUR NOMENCLATURE,
WOULD BE KNOWN AS "SQUARE WAVES", AT THE BASIC PULSE-RATE OF THE PRINTER.
THEY COMMONLY ACCOMPLISH THIS BY SENDING FROM AN EIGHT-SEGMENT FACE-PLATE
MADE AS PART OF THEIR REGULAR SEVEN-SEGMENT TAPE DISTRIBUTORS. THE

1ST, 3RD, S5TH AND 7TH SEGMENTS ARE LEFT OPEN, "SPACING", WHILE THE RE-
MAINING FOUR SEGMENTS ARE MADE "MARKING". A SIMILAR TYPE OF SIGNAL
COULD BE HAD FROM THE CONTACTS OF A POLARIZED RELAY WHOSE COIL IS FED

20 TO 25 CYCLE ALTERNATING CURRENT (FROM A VACUUM-TUBE OSCILLATORT)J.

THE IDEA IS MOSTLY EMPLOYED FOR "BIAS™ ADJUSTMENTS HOWEVER. TO CHECK
THE INCOMING SIGNALS THEY EMPLOY A DEVICE KNOWN AS AN "UNDULATOR®™ WHICH
DISPLAYS THE PULSES ON A PAPER TAPE OSCILLOGRAPH-FASHION.  SINCE THE
AVERAGE RTTY AMATEUR MIGHT HAVE ONMLY VERY OCCASIONAL USE OF SUCH TESTING
EQUIPMENT IT WOULD PROBABLY BE BETTER FOR OUR MEMBERS IN EACH GEOGRAPH-
ICAL LOCATION TO BUILD SUCH APPARATUS AS A CLUB OR "GROUP™ PROJECT.

END OF BULLETIN & BY JOHN WILLIAMS, W2BFD, EDITOR-PUBLISHER. 73 FOR NOW.
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SINCE THE RECENT PUBLIC DEMONSTRATIONS OF THE SOCIETY'S NEW RADIOTELETYPE
INSTALLATION AT A NUMBER OF RADIO CLUB MEETINGS IT IS EVIDENT THAT THE
HIGH-SPEED TAPE-PERFORATING AMD TRANSMITTING GEAR HAS FIRED THE IMACINA-
TION OF MANY WHO HAVE WITNESSED THE EXHIBITION. THE SETUP IS THE
DESIGN AND CONSTRUCTION OF W2BFD AND IS PRACTICALLY THE SAME AS THE

RTTY HEADQUARTERS INSTALLATION, EXCEPT THAT IT HAS BEEN "PRETTIED UP" -
FOR THE PUBLIC EYE, WITH ALL WIRING NEATLY LACED AND EVERYTHING IN
"RACK=AND-PANEL"™ MOUNTING. FOR THE ASKING, THIS INSTALLATION IS
AVAILABLE TO ANY RADIO CLUB WITHOUT CHARGE. BY PREARRANGEMENT WE

CAN FURNISH A SPEAKER AND THIS EQUIPMENT AND CAN GUARANTEE THAT NOBODY
WILL FEEL THE EVENING WASTED.

THE RESULT OF ALL THE PUBLICITY HAS BEEN THAT WE HAVE BEEN OVERWHELMED
WITH REQUESTS FOR TAPE PERFORATING AND TRANSMITTING GEAR. BECAUSE THE
QUANTITY OF THIS MATERIAL BEING RELEASED TO THE SOCIETY IS LIMITED WE
DOUBT THAT WE CAN EQUIP MORE THAN 1/3 OF THESE AMATEURS WITH THE MACHINES
THEY DESIRE.

THE TAPE TRANSMITTERS ARE SOMEWHAT EASIER TO COME BY THAN THE DISTRIBU-
TORS AND, BECAUSE OF THIS FACT, WE HAVE BEEN PETITIONED TO ADVISE WAYS

IN WHICH TEMPORARY SUBSTITUTION OF OTHER EQUIPMENT WILL GET.THESE FELLOWS
ON TAPE. LOOKING OVER THE MODEL 12 PRINTER KEYBOARD WE FOUND TWO
PRINCIPAL METHODS OF MODIFICATION POSSIBLE WHICH WILL PERMIT USE FOR

TAPE DISTRIBUTION,

THE SENDING CONTACTS ON THE VARIOUS KEYBOARDS AVAILABLE TO AMATEURS |
ARE ESSENTIALLY IDENTICAL, CONSISTING OF A GROUP OF SIX CONTACTS OPERA- ~
TED BY A CYLINDRICAL CAM. THE REARMOST PAIR DOES DOUBLE=DUTY BY SERVING
TO TRANSMIT BOTH THE OPEN-CIRCUIT "START" PULSE AND THE CLOSED-CIRCUIT
"STOP™ PULSE. COUNTING FROM REAR TO FRONT THE REMAINING CONTACT PAIRS
ARE THE NUMBERS 1, 2, 3, 4 AND 5 CODE-ELEMENT TRANSMITTERS. ALL OF
THESE PAIRS ARE IN PARALLEL AMD CODING TAKES PLACE MECHANICALLY BY

EITHER PERMITTING THE CONTACTS TO CLOSE WHEN A DEPRESSION IN THE CAM
SURFACE COMES OPPOSITE A PROJECTION ON THE CONTACT LEVER OR PREVENTING
CLGEEﬁE g? THE INTERVENTION OF A "LOCKING LEVER™ OPERATED BY THE
KEYLEVERS. :

e TR R

THE KEYBOARD CONTACTS CAN BE USED AS A TAPE DISTRIBUTOR BY SATISFYING
THREE REQUIREMENTS AS FOLLOWS:-

(1) PRELIMINARY TO TAPE OPERATION THE "LTRS™ OR UNSHIFT KEY MUST BE
DEPRESSED IN ORDER THAT NO LOCKING LEVER INTERFERES WITH CONTACT !
CLOSURE.,

(2) A METHOD IS EMPLOYED TO KEEP THE SENDING CLUTCH CONTINUOUSLY ACTUA-
TED WITHOUT MANIPULATING THE KEYBOARD. THIS CAN BE DONE BY DEPRES- ?
SING THE “"TRIP=LATCH"™ ON THE CLUTCH EITHER MECHANICALLY OR WITH AN 1
ELECTROMAGNET .

(3) BREAKING THE PARALLEL CONNECTION OF THE CONTACT GROUP ON ONE SIDE i

THE CIRCUIT. THIS IS MOST EASILY DONE ON THE OUTSIDE OR LEFTHAND
CONTACTS.

UNFORTUNATELY THESE CONTACT GROUPS ARE NOT FORMED OF INDIVIDUAL CONTACTS

WITH WIRE JUMPERS BUT ARE ACTUALLY STAMPED OUT OF A SOLID SHEET OF

SPRINGY METAL WHICH, WHEN REMOVED, RESEMBLES A COMB IN APPEARANCE.

TO OPEN THE CONNECTION BETWEEN THE "TEETH® OF THE COMB REQUIRES HACK-

SAWING BETWEEN THE CONTACTS AT THE BASE. THERE WOULD BE NOTHING AT

ALL TO THIS JOB EXCEPT THAT THE SEPARATED CONTACTS HAVE NOTHING TO

LOCK THEM IN PLACE TO PREVENT THEIR TURNING EXCEPT A SINGLE SCREW PER
CONTACT. THE RESULT OF THIS MODIFICATION IS NOT ALWAYS SATISFACTORY
BECAUSE THE CONTACT POSITION, WHICH NEEDS TO BE CRITICALLY SPACED, HAS

A TENDENCY TO BE "SLOPPY". A MULTIPOLE SWITCHHIS REQUIRED TO RESTORE

THE DISTRIBUTOR TO KEYBOARD OPERATION AFTER TAPE SENDING. THIS PARTIC-
ULAR CONVERSION JOB IS NOT RECOMMENDED SINCE YOU TAKE THE RISK OF BEING ;
OFF THE AIR IF YOU MESS UP THE CONTACT GROUP. THE IDEA IS APPLICABLE :
TO ANY MODEL OF KEYBOARD.
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A VERY GOOD SUBSTITUTE IS A DISTRIBUTOR INTENDED FOR USE WITH THE =IX

OR SEVEN-UNIT CODE. A NUMBER OF THE SIX-UNIT DISTRIBUTORS HAVE

BEEN RELEASED. BY STRAPPING THE SEGMENT FOR CODE-PULSE NUMBER SIX

WITH THE "STOP*™ SEGMENT WE, IN EFFECT, LENGTHEN THE "STOP" PULSE. THIS
INCREASES THE TIME THE RECEIVING PRINTER IS AT REST BETWEEN CHARACTERS
BY 22 MILLISECONDS. A SLIGHTLY REDUCED SENDING SPEED IS THE RESULT

BUT IS HARDLY NOTICABLE.

TWO-CHANNEL DIPLEX DISTRIBUTORS CAN BE CONVERTED TO STANDARD-SPEED TELE-

+ TYPE CODE SENDING IN A MATTER OF MINUTES. THE DIPLEX DISTRIBUTORS,
WHICH SENDS TWO MESSAGES SIMULTANEOUSLY WITH THE PULSES INTERLACED, HAS
STANDARD WIDTH START AND STOP SEGMENTS BUT THE FIVE "INTELLIGENCE® SEG-
MENTS ARE SPLIT IN HALF. THE BRUSH, AFTER LEAVING THE START SEGMENT,
TRAVELS FOR 11 MILLISECONDS ACROSS THE FIRST-PULSE SEGMENT FOR CHANNEL 1.

4 THEN IT CROSSES THE FIRST-PULSE SEGMENT FOR CHANNEL 2 ETC. ETC. CONVER-
SION TO OUR STANDARDS MERELY REQUIRES THE STRAPPING OF THE 10 "INTELLI-
GENCE®™ SEGMENTS IN PAIRS. IF THE BRUSH IS PROPERLY TRIMMED AND PLACED
IT WILL CONTACT ONE SEGMENT BEFORE BREAKING WITH THE PREVIOUS ONE AND
THERE WILL BE NO SIGNAL MUTILATION.

PLEASE NOTE THAT DISTRIBUTOR FACEPLATES ARE NOW AVAILABLE INEXPENSIVELY,
WHICH PERMIT HOME-CONSTRUCTION BY OUR AMATEUR MEMBERS. A VERY LOGICAL
PLACE TO TAKE OFF POWER FOR THE BRUSH ON THIS DISTRIBUTOR-FACE WOULD BE
THE MOUNTING OF A GEAR, PULLEY-AND=-BELT, OR CHAIN DRIVE FROM THE REAR

2 END OF THE KEYBOARD SENDING SHAFT WHICH IS TURNING AT THE CORRECT

1 SPEED. THE DRIVE WEEDS TO BE ONE=-TO-ONE RATIO. IF POSSIBLE THE
FACEPLATE MIGHT CONCEIVABLY BE MOUNTED SO THAT ITS BRUSH COULD BE SOLID-
LY MOUNTED ON AN EXTENSION OF THE KEYBOARD SHAFT. THERE MAY NOT BE
ENOUGH ROOM FOR THIS IN THE PRINTERS PRESENTLY AVAILABLE.

NON-ROTARY ELECTRONIC DISTRIBUTORS HAVE SEEN SOME SERVICE COMMERCIALLY,
PARTICULARLY IN EUROPE, BUT THE BLUEPRINTS OF ALL THOSE INVESTIGATED
THUS FAR HAVE CALLED FOR VERY COMPLICATED CIRCUITS USING MANY VACUUM
TUBES. THE UTTER SIMPLICITY OF MECHANICAL TELETYPE DISTRIBUTORS MAKES
EEHE£;EIEUET FOR EVEN THE LEAST COMPLICATED OF ELECTRONIC CIRCUITS TO

L

A WORKING MODEL OF A NON-ROTARY TAPE DISTRIBUTOR WAS CONSTRUCTED AT RTTY
HEADQUARTERS USING A "CHAIN™ OF 14 TELEPHONE-TYPE RELAYS, DRIVEN IN
SEQUENTIAL ACTION BY PULSES FROM A "PULSE-GENERATOR™ RELAY. THIS LATTER
CONSISTED OF A PIECE OF CLOCKSPRING, SOLDERED AT ONE END TO THE ARMATURE
OF A RELAY AND BEARING AN ADJUSTABLE WEIGHT AND CONTACT POINTS ON THE
OTHER . THE RELAY OPERATES, LIKE A DOOR-BELL, BUT AT THE PERIOD OF
VIBRATION OF THE PENDULUM-ARM, WHICH CAN BE ADJUSTED (LIKE A "BUG"
TELEGRAPH KEY) WITH THE SLIDING WEIGHT. THE UNIT IS A MESS BUT HAS

THE CONSOLING VIRTUE THAT WAR-SURPLUS TELEPHONE-TYPE RELAYS CAN BE HAD
FOR A FEW PENNIES EACH THESE DAYS.

Lt 1 B I X & X X _J

* RADIOTELETYPE BULLETIN-LETTER

A NUMBER OF RADIOTELETYPE STATIONS HAVE SECURED 0.B.S. APPOINTMENTS
(OFFICIAL BROADCAST STATION) FROM A.R«R.L. AND RELAY THE OFFICIAL
AsReREelLs BULLETINS VIA PRINTER.

IT HAS BEEN FOUND THAT THE BROADCASTS FROM HARTFORD CAN BE GOTTEN
TO AMATEURS MUCH MORE RAPIDLY BY USING THE TELEPRINTER METHOD. THE
USUAL PROCEDURE IS TO COPY W1AW ON CW WHILE TYPING DIRECTLY ON THE
TELEPRINTER KEYBOARD OR A KEYBOARD TAPE PERFORATOR. THE FIRST METHOD
15 SOMEWHAT SUPERIOR BECAUSE PERFORATED TAPE CAN BE MADE ON A
REPERFORATOR IMSTRUMENT WHILE STANDARD PAGE-STYLE COPY IN INK IS
TYPED ON THE PRINTER. AFTER THE PERFORATED TAPE HAS BEEN PREFARED IN
THIS MANNER, WITH NO MORE EFFORT THAN TYPING, THE TAPE CAN BE RERUN
ANY NUMBER OF TIMES TO RADIOTELETYPE STATIONS. IF YOUR COMMUNITY
AND VICINITY HAVE AN “AUTO=-START™ RTTY NET IN OPERATION, AS MANY CITIES
HAVE, YOU NEED NOT RUN THE BROADCAST MORE THAN ONCE SINCE ALL
MACHINES ON THE NET WILL START UP AUTOMATICALLY AND TYPE OQUT TME
BROADCAST WITHOUT REQUIRING THE OPERATORS'" PRESENCE IN THE “SHACK™.

WHEN APPLYING TO THE A«ReRsle FOR OuBeSe APPOINTMENT MAKE SURE YOU
INFORM THEM YOU ARE A MEMBER OF THE NATIONAL RTTY ORGAMIZATION.
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