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The telegraph
was the primary com-
munication device of the
19t Century and contin-
ued to play an important
role throughout the 20*"
Century. As concepts
for teaching Morse code
evolved throughout this
period, entrepreneurs
and manufacturers in-
corporated new tech-
nologies and offered an
increasing variety of
training instruments.
This article presents a
review of American
teaching devices used
for Morse code training
after 1850. The devices
discussed include: train-
ing keys, disk and drum
devices, paper tape ma-
chines, audio visual
trainers, oscillators, and
phonograph and tape
recordings. For over 150
years, these devices pro-
vided the means to teach
and practice Morse
code. They offered a
way to replicate the code
and provided variation
in code speeds and tim-
ing for individual and
group practice. Use of
these devices enabled
thousands of telegra-
phers and wireless op-
erators to work towards
achieving greater profi-
ciency levels and stan-
dards of performance.
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The following article is based on an
ongoing research project offering the first
comprehensive survey of the devices used,
methods employed and the places where
American telegraphers received their initial
training and instruction in Morse code af-
ter 1850. This article presents a condensed
summary of the opening section of an up-
coming book on these subjects. A review of
educational toys as well as a survey of the
commercial, military and amateur training
programs and the primary teaching meth-
ods used for first time instruction in Morse
code will be published separately. Train-
ing on more advanced devices to accelerate
transmission and reception speeds, such as
the use of “bugs”, “iambic keys” or
“paddles”, and the application of automatic
transmission methods, such as the use of
teletype machines, lie outside of the in-
tended scope of this project.

TRAINING KEYS

American telegraphers have always
emphasized fast, accurate and reliable
transmission and receipt of Morse code and
demand for skilled operators grew rapidly
from the outset.! By the 1860s, entrepre-
neurs and manufacturers recognized an
enormous market opportunity and de-
signed training sets to help telegraphers
learn uniform and standardized applica-
tions of the Morse code. Thereafter, new
innovations brought increasing variation in
these training keys and eventually spawned
the development of ever more creative train-
ing devices.

Learner Sets. The earliest code training
keys were used by both commercial and

Volume 19, 2006 139



Morse Code Training Devices

private line telegraphers. The
first of these sets may date from
1849 and included a complete
telegraph key and a separate
sounder mounted onto a single
board to allow for greater port-
ability (Reid, 1879). By the mid-
1850s, small pocket sets incor-
porating a key and relay mecha-
nism came into use as linemen’s
test sets.

Soon after the Civil War,
manufacturers introduced a
new class of instruments spe-
cifically targeting aspiring teleg-
raphers. Initially termed
“Learner Sets,” “Learners Out-
fits,” or “Learners Apparatus”,
these devices consisted of an
inexpensive key and a sounder
mounted on the same base. To-
day, many of these sets are re-
ferred to more generally as key-
on-board sets, or KOBs.?

By the mid-1860s,
manufacturers began targeting
the private line telegraph mar-
ket and the number of styles and
types of Learner Sets and other

KOBs began to increase
(Prescott, 1866; Casale, 2006;
see Figs. 1, 2).

Student manuals of the
period stated that these sets
could be used by the individual

Fig. 1. Private Line Set: Patrick and Carter
circa 1870.
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telegrapher or could be wired
together for use by two or more
telegraphers at distances from
100 feet to 15 miles. Detailed in-
structions explained batteries,
wiring and practice methods for
learning the Morse code, includ-
ing the best approaches for
holding the telegraph key and
the best methods for writing
script to transcribe incoming
messages.

As Learners Sets, private
line sets and other KOBs
achieved greater acceptance,
manufacturers varied their
styles, materials, intended dura-
bility and artistic design to meet
the needs of their customers. A
wide variety of KOBs were de-
signed for use at home, in busi-
ness circuits, or in commercial
telegraph offices. The primary

Fig. 2. KOB design: Western
Co. Steiner set circa 1886.

differences can be seen
in the changing tele-
graph key designs,
sounder designs, and
the location of the key,
sounder and binding
posts on the base. In
very general terms, ma-
jor design changes of
the telegraph key lever
help to date KOBs as
follows: Straight Levers

ectric



(1844-1881), Camelback Levers
(1850-1881), Step Levers (1850-
1881) and Curved Steel Levers
(after 1881) (Moreau, 1995;
Perera, 1999).

All of these styles re-
mained in use during the late
19t Century since operators
generally owned their telegraph
equipment. But by the turn of
the century, the Curved Steel
Levers proved to be the best de-
sign and remained the generally
accepted standard. Major
manufacturers of KOBs in-
cluded Tillotson & Co., E.S.
Greeley & Co., Partrick & Carter,
Foote Pierson & Co., New Ha-
ven Clock Co., and Western
Electric Company. J.H. Bunnell
& Co. was the leading manufac-
turer of steel lever keys and pro-
duced its own highly successful
line of KOBs.® J.H. Bunnell also
produced “Giant” combination
KOBs used for training as well
as commercial applications.
Retail stores and mail order
catalogue companies sold KOBs
using both the manufacturer’s
name and the retailer’s private
label. Major catalogue houses
such as Sears Roebuck and
Company, Montgomery Ward
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Fig. 4. Learner set leaflet for The
Unique Combination Gian Key and
Sounder set circa 1895.

and other mail order merchan-
disers offered KOBs along with
technical books and other teleg-
raphy products (see Figs. 3, 4).

By the First World War,
the new wireless supply compa-
nies such as Electro-Importing
Company of New York and
Manhattan Electric Supply of-
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Fig. 3. Learner set advertlsmg by Patrick and Carter, The Electrician, Janu-

ary 1883.
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fered complete telegraph train-
ing outfits with new instruction
cards and directions explaining
how KOBs could be adapted for
wireless training.

Multiple makes and
models appeared for each
manufacturer. For example, in
1912, Manhattan Electric Sup-
ply offered its Student Tele-
graph Set, Eureka Telegraph
Set, Learner’s Excelsior Tele-
graph Set and the Wireless
Practice Set (MESCO No. 28,
1912). Yet, of all the makes and
models, J.H. Bunnell’s inexpen-
sive and durable sets dominated
the industry from the 1880s
into the 1920s.

Mechanical Sets. The first
cable operated mechanical
training devices date as early as
1870. D.W. Putt and Company
and other manufacturers pro-
duced devices where the move-
ments of the key mechanically
pulled the sounder via a cable
or wire that ran under the KOB
platform. These training keys
did not use electricity and rela-

tively few of these sets were

manufactured. P

and the Improved Giant Com-
bination Electric each featured
a KOB design with a separate
key and sounder that came with
an attachment for directly con-
necting the sounder’s armature
to the key, permitting mechani-
cal practice without a power
source. The main difference
between these two MESCO sets
arose from the location of the
key on the base and the size of
the sounder (see Figs. 5-7).
The J.H. Bunnell Com-
pany Catalogue for 1895 fea-
tured two J.H. Bunnell Me-
chanical Sets that physically
joined the moving elements of
the key and sounder into a
single frame. Bunnell's Me-
chanical Set No. 1 allowed the
operator to tap the sounder’s
armature directly up and down
with a finger knob mounted to
the side of the armature.
Bunnell’'s Mechanical Set No. 2
separated the knob from the
sounder’s armature with a

Between 1885 and |

1890, the Anderson Guinan
Mfg. Company of Cleveland,
Ohio offered “The Telegra-
pher,” a cast-iron non-elec-
trical set employing a metal
rod to operate the sounder
from movements of the key.

Manhattan Electric
Supply’s MESCO Catalogue
Number 18 offered two late
variations applying a con-
necting cable or rod between
the key and sounder.
Eureka Combination Electric
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The Fig- 5. Anderson Guinan Mfg. Co. “The
Telegrapher” cable operated KOB circa
1890.



Fig. 6. One Piece Mechanical KOB:
J.H. Bunnell No. 1 circa 1895.

Fig. 7. One Piece Mechanical KOB:
J.H. Bunnell No. 2 circa 1895.

spring, thereby permitting the
telegraph key’s tension to be in-
dependently adjusted while also
changing the sounder’s acous-
tics to more closely resemble an
actual operating sounder.

In 1900, Manhattan
Electric Supply Company
adapted
Bunnell’s designs
with its own
MESCO Training
Key also known
as the Mechani-
cal Telegraph In-
strument
(MESCO No. 28,
1912; The Tele-
graph Office,

2005).  The Fig.8
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MESCO key used wooden
spools in the shape of a
sounder’s electromagnetic coils.
(The Telegraph Office, 2005)
Depressing the key directly
pulled down the steel contact
bar onto the spools, creating the
sound and feel of live Morse
code. A 1915 catalogue from
Central Electric Company of-
fered the Ludwig Mechanical
Telegraph Instrument following
a similar concept.

Buzzer Sets. After Guglielmo
Marconi’s 1895 radio demon-
strations, the emergence of
wireless telegraphy led to even
greater marketing and applica-
tion of the original KOB designs
to a new audience. By World
War I, manufacturers began
substituting a buzzer for the
more traditional sounder in
wireless  training  sets.
Gernsback’s Wireless Course
first advertised its new buzzer
KOB in 1914, targeting the
growing market for amateur ra-
dio enthusiasts. Gernsback’s
1918 wireless training device,
the Electro-Codaphone, fea-
tured an adjustable buzzer lo-
cated above the key which pro-
vided “the only instrument
made that will imitate a 500

A mew, well-mads insirement, replesing the
mther obd-fashineed bearmers’ telegraph ssf, b
presented Berewith

It I the “Hlertre™ CODOPFIIONE sspecially
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Fig. 8. The Codaphone buzzer set by Gernsback,
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Fig. 9. Combination buzzer and
blinker set: Frank B. Perry and Sons
Radio Blinker Signal Set dated
September 4, 1917.

cycle note exactly as heard in a
wireless receiver, so closely
and wonderfully clear, that ra-
dio operators gasp in astonish-
ment when they first hear it”
(Gernsback, 1918).

The set could be ad-
justed to sound like an army
training buzzer or an individual
practice set. It could also pro-
vide the volume necessary for
classroom demonstration. Mul-
tiple students could use this set
for practice by linking two or
more sets together on a com-
mon circuit. Other buzzer sets
included the 1917 Frank Perry
and Sons Radio Buzzer Blinker
Signal Set and the 1921 Ajax
Electric Company Learner’s Key
and Buzzer Set (see Figs. 8, 9).

Late Model Trainers and
Toys. In the 1920s, traditional
KOBs with a key and sounder
continued to be produced for
both commercial and private
line telegraphers. New wireless
training keys also included a
light for blinker or visual train-
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ing. The most prominent
manufacturers of the 1920s who
provided traditional KOBs,
buzzers and lights for wireless
training included Manhattan
Electric Supply Company, J.H.
Bunnell Company, Electro-Im-
porting Company of New York
and Electrical Supply Company.
Newly developed plastic tech-
nologies eventually brought
many lightweight variations to
these devices, replacing many
components with bakelite or
other forms of molded plastics.
These less expensive sets in-
clude Les Logan’s Speed X line
and keys manufactured by E.F.
Johnson, William M. Nye Com-
pany, Philmore and M.M.
Fleron (see Fig. 10).

After the First World
War, the market for toys ex-
ploded and many manufactur-
ers capitalized on the public’s
fascination with radio by pro-
viding toy telegraph sets to learn
Morse code. Many toy sets
combined both buzzer and light
training. They targeted the
growing amateur markets as
well as offering novelties for
children. Although these toys
achieved popularity, they never
gained acceptance as serious
tools for learning code. Yet, toy
sets included a number of

Fig. 10. Manhattan Electric Supply
Company (MESCO) amateur KOB
circa 1920.



buzzer, light, sounder, and even
oscillator innovations, and they
were widely used. Many ama-
teur radio enthusiasts recall re-
ceiving their first exposure to
Morse code on toy sets.

As the 19* Century
closed, the primary means of
practicing code for new telegra-
phers was the basic key and
sounder of the original Learner
Sets, or KOBs. Their continued
use well into the 20" Century
demonstrated their enduring
and practical design. But, these
simple sets offered no means to
consistently control the
student’s rate and timing of the
individual dots and dashes. A
more sophisticated approach
was needed to instill greater
uniformity among both telegra-
phers and wireless operators,
who increasingly expected con-
sistent performance and reli-
able proficiency with Morse
code as common industry prac-
tice.

DISKS AND DRUMS

By the turn of the cen-
tury, new training devices em-
ployed standardized methods of
controlling the key-to-sounder
circuit, thus regulating the tim-
ing of the student’s code trans-
mission. These devices used
notched disks or pre-cut drums
and a moving stylus to trigger
the current in the circuit. By
providing pre-made disks and
drums that specified timing for
the dots, dashes and spaces,
budding telegraphers could
learn and practice Morse code
to achieve the expected stan-
dards of acceptable perfor-
mance.
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Omnigraphs. The Omnigraph
Manufacturing Company of
New York was established in
1900 and made its first sales of
a new training device, the
Omnigraph, through a J.H.
Bunnell Co. catalogue that same
year (Pennes, 2002 and 2006).
Omnigraph promised to teach
both the wireless and Morse
codes “in half the usual time”
and the Omnigraph came to be
used extensively by the govern-
ment, universities, colleges and
trade schools (Omnigraph,
1918).

The Sears Catalogue of-
fered the earliest versions of the
Omnigraph beginning in 1902
(Sears, 1902). The Searssingle-
disk model included a hand
cranked single aluminum disk
with a key and sounder
mounted as a KOB on a ma-
hogany base. The disk read
“JOHN QUICKLY EXTEMPO-
RIZED FIVE TOW BAGS.” An
optional battery-powered mo-
tor and pulley system were also
available to rotate the disk mak-
ing the Omnigraph the first fully
automatic training device. It
generated code from the move-
ment of an electrical contact
that tracked along the raised
edge of aflataluminumdisk. As
the disk rotated, notches on the
rim opened and closed the elec-
trical contact enabling a
sounder, buzzer, or headphones
to operate. Early Omnigraphs
came with the instructional
booklet, How to Become an Ex-
cellent Operator. Extra disks
for this first Omnigraph were
available at five cents each
(Pennes, 2002 and 2006).
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The Omnigraph
Company primarily fo-
cused its advertising in
land line telegraph
journals until about
1910 when it began sell-
ing its products as wire-
less training devices.
By World War I, the
company succeeded in
its efforts to have the
Omnigraph become the
first device used for
testing national proficiency
standards in transmitting and
receiving Morse code (Fried-
man, 1984). Both the 1914 and
1919 rule-books of the new U.S.
Department of Commerce’s Ra-
dio Service stated that each
amateur and commercial opera-
tor license code test be “con-
ducted by means of the
Omnigraph or other automatic
instrument” (Omnigraph,
1918). As the U.S. entered
World War 1, the U.S. military
purchased large numbers of
Omnigraphs to train both its
telegraph and wireless opera-
tors (Friedman, 1984; Pierpont,
2002; see Figs. 11-13).

As demand grew,
Omnigraph produced different
models that provided up to 60
practice disks. By 1917, the

Fig. 11. Omnigraph Mechanical Disk Learner’s Set

No. ! circa 1902.
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Fig. 12. Omnigraph No. 2 circa 1909,
15-disc model.

Electro-Importing Co. of New
York advertised Omnigraphs
for amateur wireless code train-
ing featuring a five disk “junior”
model and the larger 15 disk
model. J. H. Bunnell, Manhat-
tan Electric Supply Company
and Radio Service Company
also sold Omnigraphs (Pennes,
2002 and 2006).

By 1922, a larger 5 disk
practice set complete with a key
and buzzer became available.
These larger versions employed
a spring driven clockwork
mechanism to automatically
push the contact arm up and
then down the stack of disks.
Speeds from 5 to 100 words per
minute could be achieved by ad-
justing the motor’s governor
(Omnigraph, 1918; Friedman,
1984; Pennes,
2002 and 2006).
Omnigraph com-
pany advertise-
ments stated that
the Omnigraph
could “send un-
limited messages
by the hour at any
speed”. The com-
pany claimed the
Omnigraph could



Fig. 13. Omnigraph 5-disk No. 2 “Junior” model circa

1924.

run for 45 minutes with a single
winding of the clockwork mo-
tor. (Omnigraph, 1918) Practi-
cal experience showed that the
sets actually began to slow
down after 20 to 30 minutes of
use (Friedman, 1984; Pennes,
2006). Changing the order of
the disks and the speeds pro-
vided variation for practice
while always maintaining the
uniform timing of the indi-
vidual dots and dashes. Each
disk contained from 12 to 36
characters and disks were avail-
able in both American Morse
and Continental code. Addi-
tional disks could be purchased
in groups of five for $1.00.
Available disks included the al-
phabet, single letter disks, nu-
merals, punctuation, railroad,
commercial, press systems and
interchangeable messages
(Omnigraph, 1918; Friedman,
1984; Pennes, 2002 and 2006).

During their heyday,
Omnigraphs heavily advertised
in the major telegraph, wireless
and radio journals of the period
including QST, Radio Amateur
News, Radio News, Electrical
Experimenter, The Wireless
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Age, Western
Union Tariff Cir-
cular, Journal of
The Telegraph,
and Radio. Many
classroom corre-
spondence schools
also advertised
Omnigraphs and
sometimes distrib-
uted them to stu-
dents under pro-
prietary trade
names. The Na-
tional Wireless In-
stitute and the New York Wire-
less Institute sold or used
Omnigraphs in their training
programs under private labels,
putting their name on the in-
strument (Pennes, 2006). In-
ternational sales were made
through A.W. Gamages, Ltd. in
London under the Gamages la-
bel. Omnigraph advertisements
appeared as late as 1927 and the
company ceased operations in
1931. During its lifetime, the
Omnigraph Company produced
at least 15 models of the
Omnigraph training device
(Pennes, 2002 and 2006).

Homemade Devices. During
World War I, amateur radio op-
erators were prohibited from
broadcasting due to national
security concerns and the
emerging monopoly placed on
radio by the U.S. Government.
Effective April 17, 1917 through
October 1, 1919, the government
ordered all amateur equipment
dismantled and prohibited
amateurs from receiving and
transmitting radio signals
(DeSoto, 1936; Pierpont, 2002).
Though prohibited from radio
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operations, amateurs who did
not join the military were en-
couraged to make their own
practice devices to maintain
their code skills.

One popular device in-
cluded an award-winning
homemade paper disk trainer
featured in the September, 1918
issue of Wireless Age. Strips of
tin foil pasted to cardboard
disks were connected to a cop-
per wire and a motor. The tin
foil was cut by the user into code
patterns for practice (Appara-
tus For Self Instruction, 1918).
The need for homemade devices
waned after the war when ama-
teur operating rights were re-
stored.

Natrometers. Firstadvertised
in 1920, the National Radio In-
stitute (NRI) in Washington,
D.C. exclusively manufactured
a new device called the
Natrometer for teaching Morse
code to both private line and
commercial operators. The
Natrometer succeeded the
Omnigraph with its new tech-
nology, but NRI only featured it
for only a few years in its
courses.

Advertised as “the most
efficient instrument ever de-
vised for teaching wireless
code”, the Natrometer allowed
both random code generation
and speed adjustment (Practi-
cal Radio, 1927). A clock-work
movement controlled the
mechanism. The circuit oper-
ated with an aluminum drum
that had 9 levels of insulated
(blackened) and un-insulated
(exposed) patterns painted on
the sides. As the drum rotated,
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Fig. 14. Natrometer as sold by the
National Radio Institute circa 1926.

the patterned sections passed
under copper contacts, opening
and closing the circuit to oper-
ate a sounder, buzzer or head-
phones. Contacts could be se-
lected by inserting or removing
wooden pins. Like the
Omnigraph, overall speed was
adjusted using a brake on the
motor’s governor while the
spacing between the individual
dots and dashes remained uni-
form. Additional drums with
different patterns of letters and
numbers were also available for
purchase and several models
featured a key and buzzer (see
Fig. 14).

NRI featured the
Natrometer in its 1927 guide
Practical Radio: Be A Radio
Expert and offered the
Natrometer as a supplement to
its radio courses for more spe-
cialized Morse code training. It
provided the Natrometer, head-
phones and a learner’'s KOB at
no cost to students claiming
“...the Natrometer gives you
code-speed in half the usual
time... [and] will send mes-
sages in a human and not a me-
chanical manner at a rate
which you can vary from 3 to



30 words per minute...The ef-
fect of static interference may
be added to the messages being
copied....” (Practical Radio,
1927) Natrometers were not
separately advertised for sale
outside of the NRI courses and
were never used in official test-
ing.

Other Devices. In 1940 an
unusual device combined the
features of both the Omnigraph
and Natrometer. Of unknown
manufacture, the Santa Fe Rail-
road used this device to train its
operators. It incorporated the
code onto a pattern of elevated
surfaces on the side of a large
aluminum drum. Nothing
more is known about this device
(The Telegraph Office, 2005).

The June, 1960 QST fea-
tured advertising from the
Teleplex Co. offering its own
copper engraved code drum de-
vice to teach the code by sound.
Teleplex’s “Automatic Trans-
mitter” had seven lessons avail-
able and Teleplex claimed to
teach individual letters in “sec-
onds”. QST and CQ Magazine
both advertised the Parks Code
Wheel from Park Electronics
Laboratories in 1963 (QST,
May, 1963; CQ, May, 1963). The
Parks Code Wheel offered an
“exceedingly rugged” motorized
disk machine with Morse code
characters cut into the edge of
the disk much Ilike the
Omnigraph. The advertise-
ments proclaimed it as self-con-
tained and ideal for contests
(QST, May, 1963; CQ, May,
1963).

As late as 1970, another
hand cranked disk device, the
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Fig. 15. Teleplex ad from QST
August 1960.

Co-Tutor, was advertised by
Romney Engineering Laborato-
ries. Essentially a hand held
whistle, sounds were made by
blowing into the device while si-
multaneously turning a crank to
rotate one of six snap-on code
disks. The Co-Tutor came with
American Radio Relay League’s
book Learning the Radio Tele-
graph Code. (QST, October,
1970; see Fig. 15)

Of all the disk and drum
teaching devices, the
Omnigraph’s simple mecha-
nism was easier to operate,
more durable and less fickle
than the Natrometer. The U.S.
government’s early selection of
the Omnigraph for radio opera-
tor testing by 1914 helped en-
sure its commercial success.
Consequently, the Omnigraph
became the preferred disk/
drum wireless training device
throughout the 1920s. As a re-
sult, Natrometers and the other
cylinder type devices never
achieved wide acceptance, and
Omnigraphs dominated the
early trade schools and training
programs. But even the
Omnigraph had its limitations,
and by the 1930s, the
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Omnigraph was being replaced
by more efficient and effective
paper tape devices (The Tele-
graph Office, 2005).

PAPER TAPE DEVICES
Paper tape training de-
vices date as early as 1901. By
the 1930s, these devices domi-
nated the market, offering sim-
plified mechanical designs that
provided greater variation in
recorded training sessions at
significantly lower cost. These
devices maintained a strong
presence in the market for
training sets well into the 1960s.

Audible Alphabet Trans-
mitter. The Audible Alphabet
Transmitter was the first train-
ing device to use paper tapes
with perforated holes to oper-
ate asounding mechanism. C.S.
Cumins patented the transmit-
ter in 1901 intending it for pri-
vate study and practice. The
Audible Alphabet Company of
Boston manufactured it, and
Theo A. Edison’s 1902 book Te-
legraphy Self Taught featured
its use (Edison, 1902). The A.A.
Transmitter pulled a perforated
paper tape through the instru-
ment with a hand-cranked
mechanism. The holes in the
paper permitted an electrical
signal to be transmitted as each
hole moved over an exposed
electrical contact. The rate of
manual turns controlled the
speed. A battery and sounder
completed the circuit. Edison
postulated: “It is not the speed
at which the letter is sounded
that perplexes the learner, but
the rapid succession in which
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Fig. 16. Audible Alphabet Automatic
Transmitter, Edison, 1902.

they [the letters] follow each
other” (Edison, 1902).

The paper tapes pro-
vided uniformity in the spacing
between the transmitted letters
regardless of the speed at which
the tape was played. Beginner
tapes used wider spacing be-
tween the letters. More ad-
vanced tapes used shorter spac-
ing between the letters.
Through practice, the student
would progress to ever shorter
intervals until attaining “nor-
mal telegraph spacing” and an
expected proficiency of 25
words per minute in five letter
character groups. The device
came with six perforated paper
tapes and an instructional
booklet (Edison, 1902). The
Audible Alphabet may have
been available as late as 1920
(Smith, 1997; The Telegraph
Office, 2005; see Fig. 16).

Automatic Telegraph
Transmitter. The National



Automatic Transmitter Com-
pany produced its own “auto-
alphabet instrument”, the Au-
tomatic Telegraph Transmitter,
based on a concept originated
by R.W. Elam of Valparaiso, In-
diana.* First offered in a 1900
J.H. Bunnell Catalogue, this
device included a key, sounder
and batteries together with a
clockwork mechanism that au-
tomatically pulled a strip of per-
forated paper across the electri-
cal contacts to activate the
sounder. Manipulation of the
governor on the clockwork
mechanism controlled the
speed similar to the operation
of the Omnigraph. Speeds
could range from five to forty
words per minute and each tape
could hold from 300-500
words. The entire series of tapes
offered 10,000 words. The key
could also independently oper-
ate the sounder. (J.H. Bunnell,
1900) An Electric Telegraph
Course accompanied the Auto-
matic Transmitter. Students of
the American School of Corre-

Fig. 17. Automatic Telegraph
Transmitter produced by the Na-
tional Automatic Transmitter Com-
pany, 1909.

D. Bart & J. Bart

spondence received both the
transmitter and instructional
course materials (“The Electric
Telegraph”, 1909; see Fig. 17).

The transmitter’s paper
strips followed the six adver-
tised course programs includ-
ing groups of letters, numbers
and words. The transmitter and
course materials were provided
to students for a deposit which
was refunded when the instru-
ment was returned in good con-
dition (“The Electric Tele-
graph”, 1909). The Automatic
Transmitter was also available
through Manhattan Electric
Supply Company Catalogues
and Dodge’s Telegraph and
Railway Institute where it came
with the book The Telegraph
Instructor (MESCO No. 18; Te-
legraphy Successfully Learned,
1912).

Teleplex. By 1927, the Teleplex
Corporation marketed a new
training device to commercial,
private and military audiences
that used rolls of punched
double-sided wax paper tape to
generate hundreds of code pat-
terns for sounder, buzzer or
headphone operation (QST,
April, 1927). Initially sold with
a spring driven motor, later
models used an electric motor
to drive the tape winding
mechanism. In both models, a
lengthy single paper tape pro-
vided more code practice than
dozens of Omnigraph disks or
Natrometer drums at far less
cost, and the offerings greatly
exceeded those available from
the Automatic Telegraph Trans-
mitter (Friedman, 1984;
Pierpont, 2002).
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Fig. 18. The Perfectograph (The
Railroad Telegrapher, September
1927).

By 1932, Teleplex adver-
tised an all electric Master

Teleplex code Teaching Ma-
chine that came with an instruc-
tion book and either a telegraph

Wireless or Morse
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(QST, March 1930).
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key or right angle “bug” for high
speed practice. The Master
Teleplex could record and re-
play the student’s code trans-
mission, enabling the student to
study errors and practice receiv-
ing the student’s own messages.
(Radio News, December, 1932)

By 1940, the Improved
Master Teleplex was equipped
with copper tapes on which the
code was embossed for error-
free operation (QST, March,
1935). Teleplex later offered

MASTER THE CODE
WITH MASTER TELEPLEX

THIS TAPE  —
wur made an
MASTER

TELEPLEX
by “Bug” sending

Vil CANT
G0 FRONG
FHEN ¥Oi
CAN JEE
FHAT ¥
ARE [0 NG

TELEPLEX CO.
6750 Park Place Mew York Cin
B Camile Wi CANATH AN ELECTRONE INST., TORCRSNTI, 057

Fig. 21. Improved Master Teleplex
Code Training Machine, (ARRL,
1940).

similar models. Improved cali-
bration of speeds, elimination
of the mechanical disk changer,
greater variety and extended
duration of the paper tapes all
contributed to the success of the
paper tape instruction ma-
chines over the disk and drum
machines. Advertisements for

D. Bart & J. Bart

the Teleplex paper tape ma-
chines appear through 1965
(N7CFO, October 30, 1992; see
Figs. 18-21).

Perfectograph and In-
struct-O-Graph. The success
of the Teleplex spawned numer-
ous competitors. The
Perfectograph Company of New
York advertised its competing
machine in 1927. Their
Beginner’s Course in Telegra-
phy used a hand cranked paper
tape machine similar to the
original Teleplex. The
Perfectograph’s paper tapes
permitted practice speeds rang-
ing from 5-80 words per
minute. (The Railroad Teleg-
rapher, September, 1927).
Beginning in 1930, the
Instruct-O-Graph Company of
Chicago offered a similar instru-
ment that used a thin single
paper tape which provided even
more code practice at still lower
cost (QST, March, 1930;
N7CFO, October 30, 1992). In-
struct-O-Graph offered both the
Standard and Junior models
using either an electric motor
drive or a spring drive to wind
the punched paper tapes onto
collecting spools (Practical Ra-
dio, 1927). The Instruct-O-
Graph was designed for use
with KOBs, free standing
sounders, buzzers and head-
phones. (Kirkpatrick, 1947)
Perforated paper tape rolls and
an instruction booklet by O.B.
Kirkpatrick provided the train-
ing program. Speeds ranged
from 3-40 words per minute.
As ageneral rule, students were
told when they could copy at
90% accuracy, they could move
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on to the next tape. (Instruct-
O-Graph, 1947; Kirkpatrick,
1947) The number of words per
minute was controlled by the
spacing on the tape and not by
motor speed to enable the stu-
dent to receive “clear, concise
and correctly made signals, re-
gardless of whether the speed is
four or forty words per minute.”
(Instruct-O-Graph, 1947,
Kirkpatrick, 1947)

Tapes were available in
both American and Interna-
tional Morse and additional
tapes could be purchased. In-
struct-O-Graph recommended
practice at a pace of one tape per
month for part time study or
one tape every two weeks for
dedicated full time study with
multiple separate 15 minute
practice sessions suggested.
(Kirkpatrick, 1947) Instruct-O-
Graph offered to rent its ma-
chines for as little at $5 per
month with the tapes and in-
struction booklet. Rentals in-
cluding an oscillator, head-
phones and telegraph key cost
$6 per month. (Instruct-O-
Graph, 1947) Advertising for
the Instruct-O-Graph contin-
ued as late as 1974 (N7CFO,
October 30, 1992; Pierpont,
2002).

National Radio Institute
(NRI) courses featured a simi-
lar instrument to the Instruct-
O-Graph beginning in 1934
called the Nacometer. The
Nacometer operated with a
spring wound motor and came
with instruction manuals and
training literature. NRI offered
the Nacometer together with a
tube driven audio oscillator kit
which used parts from NRI’s
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Fig. 22. McElroy Manufacturing
Corporation Radio Code Keying
Unit (ARRL, 1942).

Home Experimental Outfits.
(Rich Rewards, 1934; N7CFO,
July 7, 1994).

Automatic Keyers. During
World War 11, new automatic
keyers were developed for the
U.S. military that soon became
available to the general public.
These automatic keyers relied
on an oscillator tube and key-
ing tube triggered photo-electri-

A VISUAL
TRAINING
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Fig. 23. McElroy Manufacturing
Corporation Code Recording Device
(Radio News, November 1942).



cally by light variations through
a moving inked paper tape.
They had sufficient power to
operate practice handsets or
practice tables for classrooms.
Multiple practice tapes were
available as well as take-up
reels. They could also be used
by small groups in the field or
could be used as an oscillator for
hand keying practice (War
Dept. TM 11-443, 1943; War
Dept. TM 11-447, 1943). Many
of these devices were commer-
cially produced for the public by
McElroy Manufacturing Com-
pany and Gardiner-Levering
Company (see Figs. 24, 25).
The Army designated
these paper tape keyers as TG-
10-A or TG-10-B depending on
the type of power supplies they
used. Demand was low for the
TG-10-A type keyer compared
to the Gray Manufacturing
Company’s TG-10-B. The Army
introduced a third keyer that
combined the automatic paper
tape keying system with a tone

Fig. 24. U.S. Army TG-34-A Code
Keyer (War Dept. TM 11-443, 1943).
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Fig. 25. U.S. Army TG-10-J Code
Keyer by Gray Manufacturing Co.
(War Dept, TM 11-447, 1943).

oscillator inasingle unit known
as the Lon-Ga-Tone Automatic
Keyer. McElroy and Company
produced its own Recorded
Model RRD-900-742 for the
Army as well as its civilian
counterparts that could record
and playback student transmis-
sions at speeds up to 20 word
per minute (War Dept. TM 11-
432, 1942). The fifteen practice
tapes provided were based on
training tapes furnished by the
U.S. Signal Corps (ARRL, 1942
and 1962; War Dept. TM 11-
432, 1942; Smith, 1997). The
McElroy machines remained
available into the mid-1960s.

McElroy may have had
some involvement in develop-
ing the all electric Ayers Auto-
matic Code Machine, available
from 1941-1943 (QST, April
1942; N7CFO, October 30,
1992). These machines could be
rented along with recording slip
tapes and special tapes using
custom inks. The Ayers Code
Machines used a photo-electric
tube to read the paper tape,
similar to the McElroy devices
(N7CFO, February 12,1993; see
Figs. 22, 23).
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Gardiner-Levering Com-
pany, known as Gardiner and
Company after 1942, intro-
duced its own paper tape ma-
chine, the “Robot Radio Key,”
in 1936 (QST, November 1936;
N7CFO, October 30, 1992). The
Robot Radio Key had a loop for
the perforated paper tape that
allowed messages to repeat in-
definitely. By 1940, Gardiner
offered the Type J and Type S
models. The Type J model in-
cluded a built-in code perfora-
tor together with the automatic
sender. Gardiner claimed the
Type S model was the most
compact code teaching machine
available (QST, November
1940; N7CFO, October 30,
1992). These devices allowed
adjustable speeds up to 70
words per minute to record the
student’s transmissions for play
back, and were relatively com-
pact and quiet due to the use of
a new “induction motor”
(Smith, 1997). Gardiner adver-
tised its machines until 1965
(N7CFO, October 30, 1992;
Smith, 1997). Both the McElroy
and the Gardiner Automatic
Sender came with pre-cut prac-
tice tapes as well as blank tapes.

Telegraph Keyer Corp.
and other companies made
similar competing paper tape
machines into the 1960s. Auto-
matic Telegraph Keyer Corpora-
tion offered one of the last mod-
els in 1964. Model A provided
tapes promoting Automatic
Telegraph Keyer Corporation’s
own ATKO Method of learning
code. The less expensive Model
B did not come with a tone
source or speaker (CQ, Decem-
ber 1964).
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AUDIO VISUAL TRAINERS

With the arrival of 20
Century, training philosophies
shifted away from rote memo-
rization and moved toward
multi-sensory approaches
which led to new products that
combined auditory, visual and
even tactile learning experi-
ences. Audio-visual trainers
mimicked the sound and/or
sight of radio-telegraphy signals
by offering blinking lights and
electronic sound reproduction.
Raised pattern, traceable out-
lines of the Morse code also
made possible a multi-sensory
training experience for the nov-
ice operator by providing visual
stimulation, auditory queues
and tactile experiences.

Clickers. The simplest devices
for auditory training were
handheld clickers which pro-
duced a sharp sound when the
clicker was depressed between
the student’s fingers. The 1912
Manhattan Electric Supply
Catalogue No. 18 offered the
unigue Snapper Sounder, aver-
sion of the common toy grass-

Fig. 26. “St. J.” Wireless Codegraph
code plate trainer with Continental
Alphabet, stamped August 13, 1912.



hopper clicker for audible prac-
tice.

Code Plate Trainers. Code
Plate Trainers provided an elec-
trically conductive transmitter
plate that the student could
trace, thereby completing a cir-
cuit with a stylus wired to a
buzzer, light or oscillator. The
plate had metal contacts pat-
terned after the Morse code sig-
nals for each letter of the alpha-
bet, numbers and some punc-
tuation symbols. The student
could thereby see, feel and hear
the patterns of dots and dashes
as the raised, or engraved, sur-
face was traced and the student
read the pattern and heard the
sounds (see Fig. 26).

The first of the Code
Plate Trainers appeared in 1910
as advertised by Thomas M. St.
John. His new Codegraph pro-
vided a plate, stylus, key and
sounder, and instruction book.
As the stylus, or pen, is “drawn
over the plate, the sounder re-
sponds and shows exactly how
every letter and signal should
sound” (St. John, 1910). Insu-
lating material covered the sur-
face of the plate with bare spots
corresponding to the dots and
dashes of the Morse code in-
cluding letters, numbers and
some punctuation marks.

The Codegraph also
came with an optional “Duplex”
sounder that incorporated a
switch allowing a buzzer to si-
multaneously operate with the
sounder. (St. John, 1910). St.
John produced two different
“St. J.” Wireless Codegraphs in
1912. A stand alone unit fea-
tured the Morse Telegraph Code
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and a combination unit with a
simple strap style telegraph key
featured the Wireless Continen-
tal Telegraph Alphabet. The St.
J. Wireless Codegraphs were
also sold under the Manhattan
Electrical Supply Company
“MESCO” name as the MESCO
Codegraph together with an
optional wireless practice KOB
(MESCO, 1912).

Other Trainers. Few other
Code Plates were produced in
the 1930s and 1940s. One un-
named Code Plate in the AWA
Electronic Communication
Museum’s collection likely
dates from the mid-1930s. This
device shows that a Code Plate
could be made by painting the
conductive surface of the trans-
mitter bars, providing the nec-
essary insulation to define the
dots and dashes. However, the
available signal patterns do not
correspond to the Morse or
other telegraph alphabets, and
this device simply offers prac-
tice with differing sounds (see
Fig. 27).

The 1943 Code-Tutor by
International Electric Company
offered greater versatility since
it came with a buzzer and J-37
style U.S. military telegraph key.
The 1958 Easy Code Jr. by

Fig. 27. Unmarked code plate circa
mid-1930s.
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Aerovox Corporation more
closely resembled a toy with its
lightweight construction, tele-
graph stencil pad and hide-a-
way practice key that folded
under the main assembly. Fi-
nally, in 1970, the Stuhlman En-
gineering Company offered its
Code Board using printed cir-
cuit board technology and
changing the direction of stylus
movements from left/right to
up/down (QST, April, 1970).

OSCILLATORS

Oscillators also offered a
multi-sensory approach for
teaching Morse code that
sought to reinforce the visual
and auditory sensations avail-
able for embedding the code
into the operator’s memory.
Manufacturers handbooks
stressed that significant code
practice would automate the
operator’s facility with Morse
code as a language, and would
move the operator away from
counting the individual dots
and dashes. Generally, code
practice oscillators provided ei-
ther or both audio-tone and vi-
sual blinker light reproduction
of the signal. Many manufac-
turers made oscillators and sold
them under various brand
names. Historically, they fall
into four broad groups: (i) tube
oscillators driven by radio tubes
primarily for sound reproduc-
tion; (ii) solid state oscillators
relying on transistors and solid
state technology for both light
and sound reproduction; (iii)
combination sets featuring tele-
graph key and oscillator combi-
nations utilizing either tube or
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solid state technology; and, (iv)
home-made oscillators.

Tube Driven Oscillators.
Tube driven oscillators first
emerged in the 1940s and 1950s
for the amateur ham radio mar-
kets. Many varieties of these
oscillators became available,
but all maintained a simple de-
sign and provided similar fea-
tures. These sets typically came
in a metal case and used a one
tube circuit which could be con-
nected to a separate telegraph
key. The oscillator came with a
built-in speaker or could be
connected to a separate speaker
or headphones. Popular brands
included AMECO, BUD,
Codemaster, ICA (Insuline Cor-
poration of America), TAC
(Telegraph Apparatus Com-
pany) and others. Manufactur-
ers sold tube oscillators both as
finished products and as kits to
be constructed by the user. Key
features included adjustable
resonators, volume control,
tone frequency adjustments,
optional headphone connec-
tions and separate or built-in
telegraph keys.

Solid State Oscillators.
Changes in technology led to the
conversion of tube driven oscil-
lators into solid state and inte-
grated circuit devices. Less ex-
pensive manufacturing in the
1960s combined with the use of
integrated circuits to make os-
cillators smaller and more light-
weight. The addition of a light
permitted the sender to practice
with visual queues as well as
audio reinforcement. These os-
cillators came in both kit form



and as pre-assembled units
ready for use with either head-
phones or external speakers and
often came with a separate ex-
ternal telegraph key. Notable
examples include the Heathkit
line; Knight Code Oscillators for
light, speaker and headphones;
Electronic Instrument
Corporation’s EICO line; and
AMECQO’s CW brand for use
with headphones or speaker.

Combination Sets. Combi-
nation sets either contained
their own speakers or utilized
radio speakers for sound repro-
duction. The oscillator typically
had its own tube driven audio
output circuit providing its own
amplification for the radio’s
speaker, or could rely on the
radio’s circuits for amplification
by simply providing the audio
signal for the radio. In both
cases, the oscillator came
equipped with its own key for
closing the circuit. Inthe 1930s,
Bud Radio of Chicago offered a
training oscillator featuring a
sideswipe key for connection
into a radio circuit (W1TP Tele-

Fig. 28. T.R. McElroy Telegraph
Apparatus Company circa 1948.
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graph & Scientific Instrument
Museums, 2005).

T.R. McElroy Company
and its sister company Tele-
graph Apparatus Company
(TAC) produced their own com-
bination sets beginning in the
1940s (ARRL 1940; QST, July
1946; see Fig. 28). By 1962,
Accentronome Corporation in
Collingswood, New Jersey, pro-
duced the CODEME practice
oscillator which could be used
for tone and light practice and
had a built-in key. It also fea-
tured a preset alphabet and pre-
set Morse code combinations
for practice (CQ, May 1962).

The McElroy, TAC and
Codeme combination oscilla-
tors all included a built-in tele-
graph key. Most other manu-
facturers abandoned the built-
in key designs and merely in-
cluded a separate telegraph key
mounted on a platform base to-
gether with the oscillator. This
design continues to be popular
today as shown by the ongoing
demand for the William Nye
oscillators which included a
separate Speed X telegraph key.

After World War 11, the
U.S. Army and U.S. Air Force
jointly developed their 1954
portable Code Training Set AN/
GSC-T1A made by Taffet Radio
Television Company. This set
produced an audio tone or
blinker flashes for up to ten stu-
dents to practice transmission
and reception. Ten practice
keys were directly wired to the
main control unit. This multi-
user audio oscillator unit was
intended for classroom, small
groups and field training. (War
Dept. TM 11-437A, 1954).
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Homemade Oscillators. By
the late 1930s, instructions for
homemade oscillators were pro-
vided in many hobbyist and
amateur project magazines and
books. Toy promoters recom-
mended constructing oscilla-
tors to learn basic wiring and to
make wireless practice a feature
of their toy sets. In 1945, Radio
For The Millions offered a typi-
cal design for amateur hobby-
ists, incorporating a separate
telegraph key, one tube power
supply, simple audio circuitand
used either headphones or a
speaker assembly. Homemade
practice oscillators continued to
be recommended into the 1950s
for use with phonograph and
other training programs. For
example, the 1951 Electronic
Technical Institute (ETI)
Photosound Course provided
instructions for building a prac-
tice oscillator and connecting
speakers through a radio cir-
cuit.

A Note On Keyers. By the late
1960s, practice designs com-
bined sideswipe keys and vari-
able oscillators into small por-
table devices known as keyers.
These devices generally fall out-
side the scope of introductory
Morse code training and use
paddles instead of a traditional
telegraph key. They also use
electronic semi-conductor tech-
nology to modify the sender’s
transmission allowing perfectly
timed signals and spacing, self-
completing dots, dot-memory
and semi-automatic transmis-
sion. Some keyers employ iam-
bic keying (squeezing motions
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between the fingers) to produce
alternating dots and dashes
(Pierpont, 2002). Practice
transmission speeds can be
greatly enhanced with these de-
vices up to 50 words per minute
(Palomar, 1969). Although early
keyers had been in existence
since the late 1930s using tube
driven circuitry, the emergence
of solid state technology al-
lowed the circuits to dramati-
cally shrink in size. By combin-
ing this new solid state circuitry
with an internal speaker, keyers
formed a new generation of
practice devices that brought
the novice to even greater pro-
ficiency levels. Thus, keyers are
generally used for advanced
practice by those already famil-
iar with the code.

PHONOGRAPH AND
TAPE RECORDINGS

Of all the Morse code
training methods, the use of
phonograph and tape record-
ings offered the most easily ac-
cessible and least expensive ap-
proach for both professional
and amateur operators. The
growth of the phonograph in-
dustry in the early 1900s en-
abled entrepreneurs to develop
training programs that did not
require specialized devices like
the Omnigraph. Mass produc-
tion of inexpensive recordings
featuring actual Morse code en-
abled students to learn at home
using their home phonograph.
The low cost of selling and ship-
ping phonograph records made
the development of mail order
code training courses possible
and increased the selection of



training programs available to
the public.

Pre World War Two. A joint
venture between the Marconi
Wireless Telegraph Company
and Victor Phonograph Com-
pany produced the first set of
American Morse code training
records in 1917 (Chadwick,
1918; Pierpont, 2002). This set
consisted of 12 lessons recorded
onsix 78 RPM records. Lessons
included letters and signs, sen-
tences, press messages, mes-
sages with static interference,
messages with errors and mixed
character groups. Harry
Chadwick, the Marconi
Institute’s Code and Traffic In-
structor, authored an instruc-
tion manual issued by the Insti-
tute in 1918 and prepared the
records himself (Chadwick,
1918). Though primarily in-
tended for commercial wireless
training, amateur radio opera-
tors and professional land line
telegraphers also used the
records.

The student began by lis-
tening to the records while
reading code from the manual.
After memorizing the code,
sending practice followed, using
a key and buzzer assembly sold
separately by the Marconi Insti-
tute. Thereafter, the student
played the record while simul-
taneously operating the key and
buzzer. Lessons included indi-
vidual characters, conventional
signs and phrases, words and
sentences, punctuation, prac-
tice with static, practice with
signal interference, and speed
and volume variations, press
messages and standard signals
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used in maritime communica-
tions. The records were tran-
scribed at 15 words per minute.
(Chadwick, 1918).

A competing phono-
graph course emerged in 1922.
The American Code Company
of New York City advertised its
phonograph course recorded by
the celebrity wireless operator
Jack Binns. An instructional
textbook accompanied the
course and claimed it could
teach the Code in one evening.®

World War Two Era. New
approaches to phonograph re-
cordings were developed in
World War Il. Both the U.S.
Army Signal Corps’ and the U.S.
Navy employed the unusual
1942 Gray Audograph Code
Trainer by The Gray Manufac-
turing Company. This device
introduced paper thin plastic
records. Advertisements fea-
ture this instrument in photo-
graphs but nothing more is
known of this early record train-
ing device. (Telephony, 1942;
see Fig. 29)

Code teaching concepts
underwent dramatic develop-
ment during the War as the U.S.

Fig. 29. U.S. Signal Corps’ Gray
Audograph Code Trainer, 1942.
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government sponsored re-
search to find ways of quickly
training large numbers of radio
operators. In 1942, the
Linguaphone Institute in New
York offered A Course of Prac-
tical Instruction containing 78
RPM records and an instruction
booklet with ten lessons. The
course targeted 15 words per
minute proficiency by provid-
ing phonetic instruction where
the student learned to recognize
each character as a complete
sound rather than individual
dots and dashes. It also taught
the student to “copy behind”
the incoming code rather than
“copying ahead.” Copying be-
hind meant simply that the stu-
dent wrote the message after
hearing complete words. But
despite its modern approach,
Linguaphone still instructed its
students to make flash cards for
memorization (Tuthill and
Battey, 1942).

Dr. Fred S. Keller’s stud-
ies for the U.S. Army in World
War 11 resulted in the develop-
ment of the “Code-Voice
Method”. Based on new con-
cepts of audio-perception train-
ing, this method also taught the
student to hear the unified
sound pattern of the letter or
character, as opposed to count-
ing the individual dots and
dashes, but carefully avoided
rote memorization techniques.
Keller's methods were adopted
by the Army and the basic struc-
ture of his program was trans-
ferred onto paper tapes and
records for large scale applica-
tion (War Dept. TM 11-459,
1943). "Mastery” requirements
for high speed and low speed
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operators began at 12 words per
minute and progressed up to 25
words per minute for 75 words
without error. (War Dept. TM
11-443, 1943). Keller’'s method
emphasized the benefits of mo-
tivating the student through di-
recting their own achievement
of competency.

In 1943, The American
Foundation for the Blind ap-
plied Keller’s concepts with the
Talking Book: The Radio Code
By The Voice-Code Method.
The 1959 Rider Sound-N-Sight
Code Course also used the
Code-Voice Method in its “Re-
inforced Learning System.” The
Rider course claimed students
could reach 5 words per minute
in approximately 13 hours of
instruction; 13 words per
minute in 20 hours; and 20
words per minute in 40 hours.
It recommended two hours per
day as the amount of daily prac-
tice that was most effective.
(Rider Sound-N-Sight, 1959)
That same year, the Raybrun
Code-Voice Method 78 RPM
two record set came available.
Raybrun Company offered a
similar course for the Boy
Scouts that year entitled the In-
ternational Morse Code.

1950s Expansion of Phono-
graph Recordings. The
1950s witnessed the tremen-
dous growth of Morse code pho-
nograph recordings that ap-
plied a wide variety of teaching
approaches. At least fifteen dif-
ferent courses were offered by
the U.S. government, radio sup-
ply manufacturers, and private
entrepreneurs. Formats ex-
panded to include the new 33



1/3 RPM Long Play (LP) record
as well as 45 RPM short play
records. The U.S. Navy contin-
ued producing its 78 RPM
records, the Morse Code Train-
ing Course (Bureau of Naval
Personnel, NAVPERS 11030).

The Insuline Corpora-
tion produced its International
Morse Code Course based on
the Navy’s program using the
Navy’s “Phonetic Method of In-
struction” (Tuthill and Battey,
undated 1950s). Here the stu-
dent memorized the dit-dah
sound patterns making up each
character by using the records
in conjunction with homemade
flash cards. Maximum practice
speeds of 20 words per minute
could be achieved by running
the phonograph at higher revo-
lutions per minute (Tuthill and
Battey, undated 1950s).

The Electronic Technical
Institute (ETI) offered its
Photosound Course beginning
in 1950 simultaneously teach-
ing penmanship and typewrit-
ing skills along with code in-
struction. ETI's mail-order test-
ing program spanned 72 re-
corded lessons to bring skill lev-
els up to 20 words per minute
including training with static
and interference. The course
expanded in 1955 to 150 les-
sons. (Photosound, 1950 and
1955) The U.S. Navy later of-
fered the Photosound Course
under the auspices of its Radio
Code Instructional Recordings
(Radio Code, undated 1950s).

Many commercial re-
cordings in the 1950s and 1960s
duplicated these methods. Al-
lied Radio Corporation’s 1957
International Morse Code
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Course followed almost the
same lesson order as Insuline
Corporation’s course. Herman
H. Smith’s International Morse
Code Course simply copied the
Allied Radio Corporation’s in-
struction manual including its
schematics and diagrams
(Smith, 1959). The Tandy Cor-
poration produced Radio
Shack’s Learning The Interna-
tional Morse Code records in
1969 following a similar format
to the Allied Radio and Herman
Smith courses.

45 RPM Formats. Despite
the popularity of 45 RPM
records for single play music
sales to the general publicin the
1950s and 1960s, the 45 RPM
format contained few offerings
for Morse code instruction. In
1950, Brumberger included a 45
RPM Morse Code Instruction
Course with its Codemaster
Telegraph Signal Set. In 1956,
Uncle Sam’s Morse Code
Records provided seven 45
RPM records incorporated the
Dit-Dah Method used by the
U.S. Air Force. This approach
employed a pneumonic alpha-
bet to memorize the individual
code characters as auditory
phrases or sound patterns.
Practice examinations were
given at 5,8,10,12,15, and 20
words per minute. (Uncle
Sam’s, 1956) American Elec-
tronics Company of New York
(AMECO), also offered its Jun-
ior, Advanced and Senior Code
Courses in 45 RPM formats.

Other Approaches and For-
mats. One of the most well
known phonograph record sys-
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tems was produced by Russell
Farnsworth and released in LP
format in 1959 by Epsilon
Records. His records combined
the application of teaching tech-
nologies by relying on original
paper tapes to produce the mas-
ter phonograph recordings of
Morse code. The course in-
cluded three LPs that ran at a
code speed of 13 words per
minute. Operation of the pho-
nograph at 45 RPM increased
the code speed to 17.5 words per
minute. (Revolutionary New
Word Method, 1959)
Farnsworth’s method reduced
the audible spacing between the
letters more quickly than the
spacing between the words,
much like the Audible Alphabet
paper tape system did in 1902
(Smith, 1997). Still in use today
on computer training programs,
Farnsworth’s method continues
to be one of the most popular
code teaching approaches
(Smith, 1997).

By the 1960s, the record-
ing industry had converted to
the LP format. AMECO offered
its new LP training records as
part of a complete home study
program, Learn The Code With
AMECO. As late as 1962, adver-
tisements indicated that
AMECO’s original four code
courses were still available on
45 or 78 RPM formats (QST,
January, 1962). However, most
AMECO records through the
rest of the decade came in LP
format and the advanced
supplemental practice records
were only available on LPs.
AMECO provided the broadest
offering of any Morse code
training records. All records
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were supplied with course in-
struction books and sample
FCC license examinations. Les-
sons progressively moved the
student up from 5 words per
minute to 24 words per minute
proficiency.

In 1963, Howard W.
Sams and Company released its
International Code Training
System providing a complete
programmed course for learn-
ing International Code. Materi-
als included three 45 RPM
records, three LP records and a
comprehensive instruction
guide developed by Interna-
tional Teaching Systems, Inc.
Their so-called Programmed
Method offered a unique ap-
proach to teaching Morse code
based on increasing the com-
plexity of each character to
move from simple to more dif-
ficult letters, while instilling a
sense that the code was an oral
language to be learned in sound
groups. (Howard W. Sam’s,
1963)

Conversa-phone
Institute’s 1965 International
Morse Code formalized a
unigque approach to code in-
struction. Conversa-phone pro-
vided instructions for changing
the phonograph’s turntable
speed in order to obtain differ-
ent code transmission rates for
practice with their course ma-
terials. The recorded transmis-
sion speed could be increased
proportionately when moving
from 331/3 to 45 to 78 RPM
speeds. For example, practice
at 5 words per minute played at
33 1/3 RPM would become 7
words per minute at 45 RPM
and 12 words per minute at 78



RPM. In this manner,
Conversa-phone’s single record
with 11 practice bands could be
utilized as though the record
presented 33 different practice
sessions. (International Morse
Code, 1965) The 1959 Rider
Sound-N-Sight Code Course
and the Farnsworth recordings
had previously experimented
with a similar concept but only
for selected bands on their
records (Rider Sound-N-Sight,
1959; Revolutionary New
Word Method, 1959).

Magnetic Tape Recordings.
Magnetic tape recordings used
for teaching Morse code first
emerged in the 1940s. The
McElroy Company offered free
copies of their Morse Code
Course as early as 1945 (QST,
November, 1945). Ted McElroy
made the hour long tape record-
ing with the characters sent at
20 words per minute using ever
decreasing spacing between
each character. It is unclear
whether the course was associ-
ated with any particular
McElroy training device or
whether instructions accompa-
nied the tape (Pierpont, 2002).

In 1962, TapedCode of-
fered magnetic tapes based on
“Western Union, Railroad,
Navy and Amateur experience”.
Their novice tape provided one
hour of practice and an ad-
vanced tape provided two hours
of practice at speeds up to 18
words per minute in five-char-
acter coded groups. The record-
ings were made on 1,200 foot
lengths of Acetate tape stored
on seven inch reels recorded in

D. Bart & J. Bart

dual track at 3 3z inches per sec-
ond. (QST, January, 1962)

Sound History Record-
ing’s 1964 course for the com-
plete study of the International
Morse Code claimed to teach
copy speeds of 35 words per
minute. Their two hour prac-
tice tapes were also available on
seven inch reels accompanied
by an instruction manual. (QST,
April, 1964).

Cassettes and Computers.
With the emergence of the com-
pact cassette tape technology in
the 1970s, many of the earlier
phonograph and magnetic tape
recordings of Morse code train-
ing programs were simply tran-
scribed onto the new format.
Together, phonograph LP
records and cassette tape re-
cordings targeted amateur radio
hobbyists and maintained their
popularity throughout the
1980s. Instructional recordings
heavily marketed related prod-
ucts to amateurs, combining
their LP or cassette recordings
with other devices such as flash-
cards or inexpensive buzzer
sets. A number of products
were advertised as children’s
toys.

By the mid-1990s, cas-
sette tape manufacturers con-
tinued to offer training courses
no longer produced in phono-
graph record formats. But with
the emergence of the home
computer, the cassette tape re-
cordings themselves began to be
replaced by the newer floppy
disk, and eventually the
CDROM formats.

The growth of the
internet by the late 1990s
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opened an entirely new arena
for free and even commercial
software exchange of Morse
code training programs. Today,
many of the most popular
courses can still be found in
both cassette tape and CDROM
formats, such as the broad
product offerings of AMECO.
Regardless of the format, how-
ever, the basic courses of in-
struction have remained the
same. For example, the Ama-
teur Radio Relay League still
produces Your Introduction to
Morse Code for both cassette
tape and CDROM; providing
the same 2.5 hours of practice
lessons at speeds of 5 to 18
words per minute for both for-
mats.

CONCLUSION

Together, Learner Sets,
KOBs, disk and drum devices,
paper tape machines and audio-
visual trainers offered a range of
effective mechanical means to
teach and practice Morse code.
Their simple designs and easy
application permitted thou-
sands of operators to learn the
code for almost 150 years. The
growth of the phonograph in-
dustry in the first third of the
20t Century and the use of ever
more sophisticated electronics
after World War Il enabled
manufacturers and entrepre-
neurs to develop new devices
for teaching code. By the turn
of the 20" Century, oscillators,
electronic keyers and programs
for the home computer domi-
nated the market. While these
21%t Century modern electronic
tools offer greater variation in
code speeds and timing practice
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than their mechanical prede-
cessors, they foster standards in
expected code proficiency simi-
lar to those first developed by
telegraph and radio operators
during the preceding 150 years.

Notes

1. By the time of their historic
1844 telegraph demonstrations,
Samuel Morse and Alfred Vail had
developed and then refined their code
of dots and dashes commonly re-
ferred to as “Morse” code (Pope,
1888; Munro, 1891; Calvert, 2004).
Certain changes were later adopted at
international conferences in 1851 and
1854. The revised code came to be
known as the “Continental” or “Inter-
national” code and the original Morse
code with slight modifications was
known as the “American” or “Ameri-
can Morse” code (Coe, 1993; Calvert,
2004). Throughout this text, the term
“Morse” code will be used broadly and
will not distinguish between the ap-
plications of International, American
or other derivative codes.

2. After the turn of the 20™ Cen-
tury, combination sets became more
widely known as key-on-board, or
KOB sets, to broadly describe all in-
struments consisting of a telegraph
key mounted to the same base as
some other item, such as a sounder.
The term KOB was infrequently used
before the 20*" Century (Casale,
2006).

3. See Moreau, 1995; Perera,
1999; WITP Telegraph & Scientific
Instrument Museums, 2005; Casale,
2006.

4. See J.H. Bunnell, 1900; “The
Electric Telegraph”, 1909; MESCO
No. 18; Telegraphy Successfully
Learned At Home, 1912.

5. Jack Binns was the Marconi
Wireless Operator aboard the liner
Republic when it collided with the
Italian cargo ship Florida on January
22, 1909. Binns made repairs and
stayed at his station for the next 36
hours. He succeeded in guiding the
rescue ship Baltic, through dense fog
to save more than 1,500 passengers
and crew. Binns became an instant



celebrity and later recorded a Morse
code training course for the American
Code Company. (Hancock, 1950;
Loeterman, 1999; Pierpont, 2002)
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