Morse Code Representation and Timing – from Wikipedia
International Morse code is composed of five elements:

1. short mark, dot or 'dit' (·) — one unit long

2. longer mark, dash or 'dah' (–) — three units long

3. inter-element gap between the dots and dashes within a character — one unit long

4. short gap (between letters) — three units long

5. medium gap (between words) — seven units long[14]
Morse code can be transmitted in a number of ways: originally as electrical pulses along a telegraph wire, but also as an audio tone, a radio signal with short and long tones, or as a mechanical or visual signal (e.g. a flashing light) using devices like anAldis lamp or a heliograph.

Morse code is transmitted using just two states (on and off) so it was an early form of a digital code. Strictly speaking it is not binary, as there are five fundamental elements (see quinary). However, this does not mean Morse code cannot be represented as a binary code. In an abstract sense, this is the function that telegraph operators perform when transmitting messages. Working from the above definitions and further defining a 'unit' as a bit, we can visualize any Morse code sequence as a combination of the following five elements:

1. short mark, dot or 'dit' (·) — 1

2. longer mark, dash or 'dah' (–) — 111

3. intra-character gap (between the dots and dashes within a character) — 0

4. short gap (between letters) — 000

5. medium gap (between words) — 0000000

Note that this method works only under the assumption that dits and dahs are always separated by gaps, and that gaps are always separated by dits and dahs.

Morse messages are generally transmitted by a hand-operated device such as a telegraph key, so there are variations introduced by the skill of the sender and receiver — more experienced operators can send and receive at faster speeds. In addition, individual operators differ slightly, for example using slightly longer or shorter dashes or gaps, perhaps only for particular characters. This is called their "fist", and receivers can recognize specific individuals by it alone. A good operator who sends clearly and is easy to copy is said to have a "good fist". A "poor fist" is a characteristic of sloppy or hard to copy Morse code. The speed of Morse code is measured in wpm or cpm, according to theParis standard which defines the speed of Morse transmission as the timing needed to send the word "Paris" a given number of times per minute. The word Paris is used because it is representative for a typical text in the English language, and the choice was influenced by the fact that the decision was taken at the International Telegraph Conference in Paris 1865.[citation needed]
Today the length of the reference word is 50 units (including 7 units of word spacing). At the Paris Conference the standard word spacing was specified to be only 5 units,[citation needed] making the total length of the reference word only 48 units, which may be seen in older literature.

The 40 % difference of the two word spacing lengths does have an impact on the evaluation of the results of receiving speed competitions performed at various occasions. X WPM at 5 units word spacing is more difficult to copy than the same text sent at the same nominal speed with 7 units word spacing.

Incidentally the word "Morse" is also 50 units.

The time for one unit can be computed by the formula:

T = 1200 / W
or

T = 6000 / C
Where: T is the unit time in milliseconds, W is the speed in wpm, and C is the speed in cpm.

Below is an illustration of timing conventions. The phrase "MORSE CODE", in Morse code format, would normally be written something like this, where - represents dahs and · represents dits:

-- --- ·-· ··· ·       -·-· --- -·· ·

M   O   R   S  E        C    O   D  E

Next is the exact conventional timing for this phrase, with = representing "signal on", and . representing "signal off", each for the time length of exactly one dit:

         1         2         3         4         5         6         7         8

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789

M------   O----------   R------   S----   E       C----------   O----------   D------   E

===.===...===.===.===...=.===.=...=.=.=...=.......===.=.===.=...===.===.===...===.=.=...=

   ^               ^    ^       ^             ^

   |              dah  dit      |             |

symbol space                letter space    word space

Morse code is often spoken or written with "dah" for dashes, "dit" for dots located at the end of a character, and "di" for dots located at the beginning or internally within the character. Thus, the following Morse code sequence:

M   O   R   S  E          C    O   D  E

-- --- ·-· ··· · (space) -·-· --- -·· ·

