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Samuel Morse

Samuel F. B. Morse (April 27, 1791 — April 2, 1872), origi-
nally a very successful painter, co-invented the single-wire
telegraph.! Morse submitted a patent application for his
recording telegraph machine in 1838, (granted in 1840),
that included an early “Morse code”. He submitted a sec-
ond patent for a telegraph system in 1848 (granted in 1849).
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Carl Friedrich Gauss and Wilhelm Weber invented a working electromagnetic

two-wire telegraph in 1833. Gauss also discovered Kirchoff’s Law before Kirchoff.
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https://en.wikipedia.org/wiki/Samuel_Morse
https://patents.google.com/patent/US1647A/en
https://patents.google.com/patent/US6420A/en
https://mathshistory.st-andrews.ac.uk/Biographies/Gauss/
https://nationalmaglab.org/magnet-academy/history-of-electricity-magnetism/pioneers/wilhelm-weber/
https://isaacphysics.org/concepts/cp_kirchhoffs_laws?stage=all
https://mathshistory.st-andrews.ac.uk/Biographies/Kirchhoff/

Alfred Vail

Alfred Lewis Vail, (Sept 25, 1807 — Jan 18, 1859), a talented
machinist, saw Morse demonstrate an early version of his
telegraph at the Univ. of the City of New York. Vail sig-
nificantly improved the mechanisms and replaced Morse’s
“port-rule” with a key. Later, he replaced Morse’s numeric
codes and “verbonumeric dictionary” (code-book) with an
alphanumeric system. One of Vail's most important ideas
was to base the code on letter frequency; he counted letters
in the type cases of a Morristown, NJ, newspaper.

“Vail resigned from Morse’s employ [in 1848] and aban-
doned the telegraph industry citing his lack of recognition
and contribution to the telegraph.”
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Vail’s transcription “What Hath God Wrought”. May 11, 1844.
First telegraph transmission, Washington, DC, to Baltimore.
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https://en.wikipedia.org/wiki/Alfred_Vail
https://www.historynet.com/morses-partner-argued-he-invented-famous-code-to-no-a-vail/

Frederick Gerke

Frederick Clemens Gerke, (Jan 22, 1801 — May 21, 1888). In
1838, Gerke joined Schmidt’s private optical telegraph as
a technician. After seeing Wm. Robinson’s (unauthorized)
Morse telegraph demonstration in June 1847, Gerke trans-
lated Vail’s 1845 book on telegraphy into German and joined
the Elektro-Magnetische Telegraph Companie. In 1848, he
improved Vail’s code by eliminating variable length spaces
& dashes, also adding diacriticals; the ['TU revised Gerke’s

code in 1865, defining the “International Morse Code” 2

1840

2See pg. 48 in “Réglement de service international (télégraphique), édition de 1865”.
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https://en.wikipedia.org/wiki/Friedrich_Clemens_Gerke
https://www.manhattanrarebooks.com/pages/books/2745/alfred-vail/the-american-electro-magnetic-telegraph-with-the-reports-of-congress-and-a-description-of-all
https://www.amazon.com/Das-Manifest-Vernunft-Freiheitskampfe-Mystikerin/dp/0274007126
https://www.itu.int/en/history/Pages/pre1865agreements.aspx
https://search.itu.int/history/HistoryDigitalCollectionDocLibrary/1.23.48.fr.200.pdf

The Timelines

Morse: 1832 Vail: 1837 Gerke: 1848 ITU: 1865
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https://wordsmarts.com/final-letter/
https://collection.sciencemuseumgroup.org.uk/search?q=telegraph%20key
https://patentimages.storage.googleapis.com/6e/c5/79/38f818330b0927/US237808.pdf
https://www.telegraph-history.org/bunnell-double-speed-key/index.html
https://www.hamradio.com/detail.cfm?pid=H0-002523
https://patents.google.com/patent/US842154A/en?oq=842154
https://www.amazon.com/Keyer-Source-Aluminum-Display-Keyboard/dp/B0DWN1QM76
https://www.dxengineering.com/parts/vib-iambic-d

The Standard: International Morse Code

Standard letters

Punctuation
Comma, wem e = e m——
Question Marky = = e =
Colon : mem mm e mm
Dash- we=m == m -
[epep— Inverted commy = mm = = m—u
- — Left bracket( = m - m—
- —— Equals sign= we= = = = m—
—— Multiplicationx s = = s
——— Full stop (period) = memm s =

_—=cc Semicolon; = m mm e m——

ErA—=—IOTMmMUO®m>
N<XXsS<CHwmO0vOo=zZ

Slash/ == =smm=
Apostrophe’ = s mm s m— =

Underscore == mm mm =
Right bracket) e m mm m w —
Addition sign+ = == = =
———— At SIgN@ = e mm m e

[oRTCN NN
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Chart of the Codes

American

International
(ITV)

Continental
(Gerke)

(Morse) Vail
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Look at Vail’s description in his book 77e American Electro Magnetic Telegraph.



CW Letter Frequency
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8.20%
1.50%
2.80%
4.30%
12.70%
2.20%
2.00%
6.10%
7.00%
0.15%
0.77%
4.00%
2.40%
6.70%
7.50%
1.90%
0.10%
6.00%
6.30%
9.10%
2.80%
0.98%
2.40%
0.15%
2.00%
0.07%

International Morse Code

r ;; Code g Frequency g 1880s

o "Weight"g|
8.12% 8
1.54% 12
3.01% 14
3.96% 10
12.78% 4
2.61% 12
1.77% 12
5.94% 10
7.31% 6
0.15% 16
0.47% 12
3.80% 12
2.42% 10
6.95% 8
7.68% 14
1.95% 14
0.12% 16
6.15% 10
6.43% 8
9.50% 6
2.70% 10
1.04% 12
1.90% 12
0.21% 14
1.70% 16
0.05% 14

Morse Code by letter frequency in English text
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The CW Tree

Morse Code
Tree

The Morse Code Tree: Left branch is ®, right branch is —.
The numeric value with a letter is the letter’s frequency in English text; with a number
is the frequency given by Benford’s ‘Leading Digit Law’ f(n) = log, (1 + %)
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1821

1824
1831

1832

1833

1837

1837

Development of the Electromagnetic Telegraph

André Marie Ampere (F) described an electric telegraph using separate wires for each
letter with an electromagnet to defect a needle.

William Sturgeon (UK) invented a working electromagnet (able to lift 9 Ib).

Joseph Henry (US) popularized & improved Sturgeon’s electromagnet and sent a
signal over a mile of wire to ring a bell.

Baron Pavel L Schilling (R) developed the first practical needle telegraph and the first
electromagnetic telegraph; 5 (Latin) / 6 (Cyrillic) signal wires (binary) + Call + Ground.

J Carl F Gauss (G) and Wilhelm E Weber (G) created a working electromagnetic
telegraph (2 wire, 5 bit binary code) used between their respective labs 3 km apart.

Sir William F Cooke (UK) and Sir Charles Wheatstone (UK) patented (1837, UK) a
telegraph system that used 6 wires and actuated 5 needle pointers attached to 5
galvanoscopes at the receiver.

Samuel F B Morse (US) patented (1837, US) a one-wire telegraph with a porz-rule that
used molded dots and dashes to make/break contacts, the receiver used a pencil to
mark a paper tape; Alfred L Vail (US) replaced the port-rule with a key and Morse’s
verbo-numeric dictionary with the alphabet; operators soon didn’t need the paper tape.
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https://mathshistory.st-andrews.ac.uk/Biographies/Ampere/
https://www.thoughtco.com/who-invented-the-electromagnet-1991678
https://siarchives.si.edu/history/joseph-henry
https://en.wikipedia.org/wiki/Pavel_Schilling
https://cdn.britannica.com/42/115942-050-F92FAEFD/alphabet-Russian-Cyrillic.jpg
https://mathshistory.st-andrews.ac.uk/Biographies/Gauss/
https://mathshistory.st-andrews.ac.uk/Biographies/Weber/
https://ethw.org/William_Fothergill_Cooke
https://www.thoughtco.com/sir-charles-wheatstone-1992662
https://en.wikipedia.org/wiki/Samuel_Morse
https://en.wikipedia.org/wiki/Alfred_Vail

Early Telegraph Machines

Cooke & Wheatstone Morse’s Original Morse Telegraph
Needle Telegraph Telegraph (1837)
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Early Telegraph Machines

UNIDADE E/R TELEGRAFICA DE MORSE MD-R-600
iais: Madeira, couro, l éxtil e outro:

Dimensdes: 50,5 cm x 21 cm x 19,2 cm

Fung&o: Recegdo e envio de mensagens morse

Origem: F. Rosati, Mildo - Italia

d issbes do Porto

C. 1910. At the Museu Militar do Porto (Porto Military Museum, Portugal)
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https://www.turismomilitar.gov.pt/pt-pt/patrimoniodetails/138

Early Telegraph Machines
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David E. Hughes “Printing Telegraph” of 1855.

Type letters on the keyboard, read text on the paper tape.
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http://www.telegraphkeys.com/pages/hughes.html

A Tiny Collection of Web Links

‘Web Links

ARRL CW Resources

ARRL Learning Morse Code

CWops “CW Academy”

Morse Code World: translator, training, and decoders

LCWO.net — Learn Morse Code Online (in 34 different languages!)

Apple’s AppStore: Morse Code Reader and Decoder, HAM Radio CW Keyer
Google Play: Morse Code App

Vibroplex Code Practice Oscillator Kits at DX Engineering

Code practice kits at Amazon.com

The Navy and Coast Guard “Still Use Morse Code” (July, 2017); (YouTube)

Wikipedia’s “Telegraph code” page
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https://www.arrl.org/cw-mode
https://www.arrl.org/learning-morse-code
https://cwops.org/cw-academy/
https://morsecode.world
https://LCWO.net
https://apps.apple.com/us/app/morse-code-reader-and-decoder/id1372696136
https://apps.apple.com/us/app/ham-radio-cw-keyer/id1636108045?mt=12
https://play.google.com/store/apps/details?id=me.lam.morsecode
https://www.dxengineering.com/search/part-type/code-practice-oscillators-and-tutors/product-line/vibroplex-code-practice-oscillator-kits
https://www.amazon.com/code-practice-oscillator/s?k=code+practice+oscillator
https://www.navy.mil/Press-Office/News-Stories/Article/2254457/text-tech-can-navy-vessels-use-shipboard-signal-lamps-for-text-messaging/
https://youtu.be/8dpdBPyIoLA?si=G-T7BwsRbCnoZ6V_
https://en.wikipedia.org/wiki/Telegraph_code
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The Quiz

Question

1. Who invented “Morse Code”?
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. Schilling
. Gauss & Weber
. Morse

Vail
Gerke
The ITU

. All of the above
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