Deseret Telegraph — Utah’s original Information High  way

The Cove Fort telegraph station was part of a communications line that connlegteld §ettlements from
north to south by 1866. Most telegraph communications carried Church and territoriatusateing to
bridge the great distances over which Church members had settled.

The church-owned Deseret Telegraph Company was incorporated to give diredieoperation of the line.
The history of the Deseret Telegraph Company shows that it was never intended asserevenue producer.
In fact, the company often operated in the red during its thirty-three-ystanhirom 1867 to 1900. Before the
coming of the transcontinental railroad and the subsequent mining boom, receipts wag. hiorh868, for
example, the gross receipts from tolls amounted to only $8,462. By 1873, however, thisdnor&d$e000.
Competition from Western Union, the exhausting of mining deposits, and Mormon busigassi@ta
provoked by the Edmunds Act would cause receipts to drop to $14,000 by 1885. The Deseret Teategraph
never really made a profit, although some branch lines to the mining settlemepets toetubsidize the
operation. All losses seem to have been made up out of church tithing funds.

Although a failure from a financial point of view, the Deseret telegraph systenindispensable to the
effective administration of the Mormon church's expanding temporal and spaffaias. Following completion
of the line, Brigham Young could direct the church from St. George, where he spepof thestemaining
winters of his life. Lengthy religious messages from Young were semntraftinight when the wires were clear.
The Deseret Telegraph saved many lives during the latter half of tHe Hdak Indian War, when the
movements of the Indians in the central and southern part of the territoryelesedrfrom settlement to
settlement. The line was also reportedly used by Mormons to keep polygamists throughout theesgtlem
informed of the movements of the federal deputies during the anti-polygamy raisgriglbassage of the
Edmunds Act in 1882. Ultimately, the line was confiscated by the U.S. goverrmis388, then later returned
and finally sold to Western Union in 1900.

At the former date Brigham had already resolved to connect the leadiegsetss of Utah by means of a
home telegraph system. It was not, however, until the autumn of 1865 that the matterughs frominently
before the people. They responded cheerfully and promptly, as they ever did to his behegisting funds
and labor, and about a year later the Deseret Telegraph Co. was in operation, thailingefopbusiness in
December 1866, connecting first with Ogden, and soon afterward with Brighg@anditL.ogan, its northern
terminus. In January 1867, 500 miles of wire had been laid, extending northward to Caehanal
southward to St George, with a branch line running through Sanpete Valley, througict8entg to Monroe,
and from Toquerville to the Kanab country in south-eastern Utah, to Tintic, Cottonwood, ahdrBjragnd to
Pioche and other towns in south-eastern Nevada. In 1880 it had been further extendeddatraris,the
mining towns of Frisco, Silver City, and Alta, and toward the south-east as @danville, touching Arizona
in its route. At this date there were 955 miles of pole line, 1,130 of wire, and 68 officesatimperhe capital
stock was held entirely by Mormons, and though much of the route lay through a spatieslycsuntry,
where the expenses were out of all proportion to the receipts, the entermiselfwapporting. In 1882 there
were 2,647 miles of telegraph and 600 of telephone wire, with 560 instruments in Utah, and cotionunica
with the adjacent states and territories was being rapidly pushed forinek87.8 the wires were laid to the
houses of many bishops of wards throughout the territory.



The Telegraph was the Information Highway of the 18@8siam B. Murphy;History BlazerOctober 1995

On May 24, 1844, the message "What hath God wrought" was sent by telegraph fromarBaMaryland, to
the Capitol in Washington, D.C. A new era in long-distance communications had begun. W\athiigeafs
local companies were busily stringing the "talking wire" between mitieg @and towns.

In 1861 the Pacific Telegraph Company made plans to complete a telegraph linerfedra, Dlebraska, to
California. The Overland Telegraph Company agreed to build the western portienliok to Salt Lake City
while Pacific built the line from Omaha to the Utah capital. The two compammegleted their work in
October 1861. President Abraham Lincoln, Brigham Young, and other official$editst messages over the
new transcontinental line.

Most of Utah's early settlements lay north or south of Salt Lake Ggalgse
the new telegraph line ran generally east to west across Utah, it ditblittle
improve communications within the territory. So, Brigham Young and other§
decided to build the Deseret Telegraph to connect the outlying Utah towns
Salt Lake City. The difficulty of obtaining supplies during the Civil War dedh g :
the building of the Deseret Telegraph until 1866. But before any wire was -~‘§.;~';‘r£

Nephi was one of those who signed up for the class taught by telegraph op_.
John C. Clowes. :

Telegraphy fascinated William Bryan. Once he even climbed a telegoéph p ===

hoping to "see" a message "fly" by on the wire. His curiosity unsatisfied, he

followed the wires to the telegraph office in Salt Lake. Instead of flying Building telegraph lines in
messages the operators showed the boy batteries, keys, sounders, relays, Weber Canyon

switches, registers, and tape punched with Morse Code dots and dashes. No

wonder he was eager to learn more.

As segments of the Deseret Telegraph line were completed, students frefaghephy school took charge of
operations in the various settlements. William Bryan ran the telegraph wffics hometown of Nephi--but not
for long. Years later he remembered why so many young women learegapdly: "There was not much
commercial business, and the line did not pay its way. All of the operators weramdesome of them had
families to support....President Young called upon all of the men and boy operatorb théeat to young
ladies, as he thought it probable that they could give more economical servicepfbtive girls to put on
their bonnets and come to see us."

Four young women of Nephi took up the job with enthusiasm: Elizabeth Claridge, BelleHRettigGrace,
and Mary Ellen Love. As Mary Ellen recalled: "We girls had a happy, bosythat summer and enjoyed our
study and practice of telegraphy...in the fall we were assigned to take chdifjerent offices....we... [kept] in
touch with each other by making use of the privilege of chatting over the lindasieess hours.... President
Young's policy was to place the girls in safer situations and send the boys out to redaweil stations,
mining camps, etc."

Belle Parks, later the wife of William Bryan, took over the Nephi telegrdipteotlizabeth was sent to Mona,
Hetty to Round Valley (present-day Holden), and Mary Ellen to Fountain Green.

Belle remained the telegraph operator at Nephi for a long time. Since sathéosyn telegraph "offices” were
in homes, women like Belle could go about their usual housework in between answeridigafhiea



telegraph. Some of them earned a little money for themselves or theiegabyilproviding this vital
communications service.

Elizabeth, who was just 15 when she learned telegraphy, saved enough money frontl safasgnto buy a
few clothes. She was a skilled operator with a great organizational .abilit§70 Erastus Snow brought her
from the Muddy River settlements in Nevada to take charge of the telegraphiroBic&seorge.

William Bryan became a telegraph operator west of Salt Lake Cityeowells Fargo mail line. He also
accompanied Brigham Young as his private operator when the pioneer leader mawles lukthe distant
settlements. Then, as now, knowing the news of the day was important, and thphglegvaded services now
rendered by telephone, radio, and television. William remembered his trips vgtiaBriYoung: "The
President always wanted the news of the day,...every day;...and while on the roadé®io place, his
secretary in Salt Lake City would read and compile the news from the papergchrnacsl news as might be
desirable for the President, and when | would cut in with my telegraph apparatyiseanty signal to the Salt
Lake office, my pen would begin sweeping over the paper like magic, copying the. 1@ftes the President
stopped at places where there was no telegraph office. At such places | wohévwewes and establish my
office;...anywhere...." Anywhere was once on top of a wood pile at Scipio in a snowstorm!

Telegraphy may have lacked the daring challenges of the Pony Express glagnthier and big salaries of
television, but to the young men and women of Utah who became telegraph operatoeniexesng new
field--a scientific wonder as amazing in its way as a computer microchig@mmunications satellite. Most
important of all, the telegraph revolutionized communications. News that had somtkae months to reach
Utah took only a few minutes on the telegraph. Business, politics, jobs, home, and faraiblivaffected by
the speed with which messages and news could be sent.

See: Miriam B. Murphy, "The Telegraph Comes to Ut&eehive Histong (1982)
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http://www.wps.com/projects/codes/
An annotated history of some character codesr ASCIIl: American Standard Code for Information
Infiltration

by Tom Jennings

Morse Code (Telegraph)
Baudot's Code (Printing Telegraph)
Murray’s Code (From New Zealand) (Western Union Tel egraph)
TTY (Automated Telegraph)
ASCII (Computer)

In 1837, things precision was made of wood and brass and steel, purely mechanicaityhed recently
become regularized ("understood" too strong a word), and the electro-magnetvwaoppesund 'round a steel
core, a movable armature hung closely but not touching over it, was the arbiteehéte electrical and the
mechanical; a switch, metal moved by a human hand or machine, the arbiter beéaeenttanical and the
electrical world. A long and vastly expensive wire between the two, withterp#d provide electrical power,
provides instantaneous communication between places possibly miles apart.

Samuel Morse's system is called "discrete™; with a switch, controlledchibynan hand or a machine, battery
voltage is applied or removed from the wire, and detected instantaneously aethenok The states are
"discrete" in that they do not rely on finely measuring the voltage; it's pnesence or non-presence suffices.

Skipping theory, information is sent from one end to the other by changing the steevirfe over time, in a
manner agreed-upon at both ends.

Morse's first system, in 1837, wasn't very nice. The sender used a cumbersonmevobdeg a metal slug
with coded notches, one for each possible word. The sending machine "felt" the natokeshactop of the
slug, and impressed on/off voltages on the wire. The far-away receiver ticked up ana tiovewith the
on/off voltages, inscribing marks on a strip of paper. The marks were looked up in a bookpadditf
codes and matching words, the words written down, and the message deciphered.

By 1844 this awful scheme was abandoned in favor of a simple alphabetic codelsti stratches on paper
strips, but no longer needing tedious, bulky and expensive dictionaries and confusirgjugstaVe need not
think of it ever again.

The new alphabetic code, now called "Morse's Code" (even though Morse didtetitrit was used on his
hardware and he got the credit) recognizes four different states of theveltage-on long ("dah" or dash),
voltage-on brief ("dit" or dot), voltage-off long (space between chasaatel words), voltage-off brief (space
between dits and dahs). (When sent by hand, it's casually considered to have onlytiale, Sgiti' and
"dah".)



Like all modern codes, Morse code is built up from smaller symbols; chardetss( numbers, punctuation,
etc) are encoded as a series of dits, dahs, and spaces between.

A simple example of Morse's code.

It is a variable-length code, designed so that the most common characsdrsrarethe letter "E" is a single
symbol, while "1", occurring less often, is five symbols (considering that for mpongoses the dit or dah and
the brief space that follows it is a unit). The vowels are all brief and simplegssidddmmon letters use longer
sequences, not that there was much science behind the letter-frequencrestlgppa there isn't much
correspondence between modern, machine-counted letter frequencies and theomitsagths beyond the
first two or three characters.

Note that there are no "format effectors”, that is, codes that control hovartisenitted symbols are to be
displayed; that's a little too modern yet. There is alsoamprinting spaceharacter yet; like the Arabic
invention ofzero, it wasn't needed until a positional notation came into use with mechanical tetepsatee
50 years in the future. In telegraphy, you simply pause briefly.

Civil War era key and sounder



BACKGROUND, THEORY, & CONSTRUCTION OF THE "ELECTRIC TELEGRAP H"

Ever since the beginnings of time, people have been trying to communicate over sligtaater than the
human voice could reach. Early attempts included the use of smoke signals, sgnaldiring flags, and the
moving arms of semaphores. Mirrors were also used to flash the image of the stantembiservers.

After the discovery of electricity, wires were stretched from one pointdthar and an electric current was
either allowed to flow through the wires or broken by a switch called a tplegeyy. The electric current was
first used to make marks on a paper tape and later, it was used activate a "sehictienade clicking sounds.
The short and long times between the clicks could be decoded into letters frophtieetl

This revolutionary discovery allowed people to communicate instantly over distdrat had required days or
weeks for horse or train-carried messages. Telegraph stations were lseguai&roads first because the right-
of-way had already been cleared and it was easy to set up poles to catygraph wires. Railroad
dispatchers sent messages via telegraph to control the movement of trains anesthéswinegan to carry
messages telling of news events and business transactions. It has been thedeletric telegraph” was the
most significant invention of the 19th century. At the very end of the 19th century, it bpoasilgle to
communicate by telegraph without using wires. This 'wireless' telegyapns paved the way for all of today's
complex wireless communications systems.

HOW LAND-LINE TELEGRAPH WORKS:
A telegraph system is basically an electrical circuit consisting oft8, @l hooked together by a WIRE.

A BATTERY supplied the electricity or voltage. A KEY was used to complete aklires circuit. At the
distant part of the wire was an electricity detector or ELECTROMAT consisting of a coil of wire which
pulled on a piece of metal when electricity was passed through it. (More on tEHETROMAGNET" in a
moment.)

The circuit is shown below: (The lines indicate the wires and the arrowhsadglese path of the electrical
current as it flows through the wires.)

B > TR BATTERY ---->---->---->- -
! (Supplies the voltage) !
KEY E LECTROMAGNET

(Completes or breaks ( Pulls on a

the electric circuit) piece of metal)
I I
[ S SO S SR SR S S S ----1



The WIRES were usually made of copper because it conducted electricity better thamethks: It was
discovered in the 1830's that the second wire could be eliminated by using the eartteasiaal conductor.
From that time on, only a single wire was necessary to cover the distaweemetkey and an electromagnet.

The BATTERY  consisted of a glass jar filled with a chemical solution (often Copper Suifikecopper
and zink electrodes immersed in the solution. A chemical reaction between thedeleand the solution
produced the electrical voltage. The voltage of each cell measured abouaddvediveral cells could be
hooked together to produce higher voltages. These batteries produced voltages simitinytbdtteries that
we use in flashlights.

The KEY  originally consisted of two pieces of brass or copper which could be pressttetdg complete
the electrical circuit or allowed to spring apart using their natupairiginess" to break the circuit. As people
developed the need to send messages more rapidly, the designs of keys changedaintidgheoéthese
different designs of telegraph keys is the focus of my telegraph museuntsxhibi

The ELECTROMAGNET _consisted of a coil of from 50 to several hundred turns of insulated wire
wrapped around an iron core. It pulled on a piece of iron whenever an electric curreassed through it.
These devices first caused marks to be made on a paper tape and then, when ibvasdiitbat people could
decipher the noises that they made by ear, they developed into the electrorabygoetcated "sounders” used
from the 1850s to the 1950s.

DIFFERENT TYPES OF "DETECTORS"

First, it was found that the ELECTROMAGNET could move a compass needle ancegmie Nelegraph”
began to be used beginning in the 1830's.

Then in, the early 1840's, Samuel F. B. Morse used an ELECTROMAGNET to move a pemcdrk a
moving strip of paper with short and long marks depending on whether the key was heldorlasghort or a
long time respectively. He assigned a combination of short and long symbaté tetéer in the alphabet to
form a "code". When the key was closed for a short time and then a longer time, thenpdwed the paper
with a dot followed by a dash and this signified the letter "A". This paper tafiegnevice was called a
"REGISTER"and was used well into the 1900's.

In the 1850's telegraph operators began to realize that they could recoguiiffetbet sounds made by the
register as dots and dashes and a new detector mechanism ta[dNDER"was invented. This device
used an ELECTROMAGNET to pull on a piece of iron and make a clicking sound. When the
ELECTROMAGNET pulled on the iron, it made a more solid and heavy sounding click and wéleased
the iron, it made a thinner and lighter sounding click. Operators learned to distzibvehaeen these two
sounds and to use this ability to tell whether they were hearing a dot or a dash.

A dot was a CLUNK followed, a short time later by a CLICK. A dash was a G{_tdiNowed, a long time
later by a CLICK. This method of copying the code by ear persistedni@lhe 1950's.

Sounders continued to be improved and the most important improvement was to place them iwacsieall
partial-enclosure called"® ESONATOR"which had the effect of amplifying the sound by bouncing the echoes
of the sounder out the front of the resonator along with the original sound. Sounders iroresmtame an
integral part of every telegraph system.




BUILDING A WORKING TELEGRAPH SYSTEM
http://www.chss.montclair.edu/psychology/perera/perbuild.htm

Many people have inquired about how to build a simple telegraph system to approxineadytsgstems used
in the 19th century.

Here is a photo of one homemade key and sounder:

As you can see, this was a carefully thought-out and executed project. Many jpsbplant to build a very
simple set to become familiar with the basic principles of the electeigregih.

The following project is the simplest functional telegraph system consinymtoject that | could find. It
requires very few parts and all of them should be commonly available.

The project uses readily available parts:

2 Pieces of wood. (Any kind of wood will do fine.)

9 Small wood screws or nails.

2 LargelRON nails.(About 2-3 inches long.)

4 Flat strips of metal. Three of them should be about 4 inches long.

One should be about 7 inches long 81dST be iron-bearing or "ferrous" metal which is metal that is
attracted by a magnet.

(This kind of metal is often found in food cans.)

20 ft or more oINSULATED solid wire.

(22 - 30 gauge.... about 1/64 inch or less in diameter.)

(Radio Shack sells appropriate wire as part number: 278-1345 for $ 3.99 or 278-1215 for $ 3.99)
2 Flashlight batteries.



Construction of the telegraph set is very simple. Just look at the photographs and gee Wiv it is put
together. Be careful not to cut yourself on the edges of the metal stripsditénhwill be using the set, you will
want to round all sharp corners and perhaps put tape over any exposed sharp edges.

TheKey is made by screwing one of the strips of metal to one of the pieces of wood so that pushing dow
the strip brings the strip into electrical contact with the screw thabusitad under it.

TheBattery Holder is made by screwing two of the metal strips to the wood so that they can méakeatlec
contact with each end of the lineup of the two batteries. A rubber-band may be useddmrmeessure on the
battery contacts.

The Sounderrequires a bit of care in construction and adjustment.

The electromagnet coil consists of one of the iron nails with at least 100 turns afetlveownd neatly
around it. ( If possible wind on 200 turns to make the magnetic force stronger. )

The longer iron-bearing strip of metal is screwed to the wooden base and bent sexteats up and
over the top of the nail. This piece has been labeled "IRON-BEARING" in the partsypyut to
indicate that it is pulled in by the magnet. Many food cans are made of this typ¢abfBe careful not
to cut yourself on any sharp edges.

When the electric current passes through the coil of wire, it makes thetoaihi electromagnet which
pulls the strip of metal down to the nail and makes a clicking sound. (You may have wtiycadgfist
the strip of metal so it is close enough to the nail allow it to be pulled down by thetrpagne

The second nail is important because it keeps the strip of metal from pulling to@fafram the
electromagnet. It also serves to make a clicking sound when the strip bismeksased by the magnet
and moves upward.

You can learn to tell the difference between the dots and the dashes of theddierdg learning to tell the
difference between the pull-in "click" and the release-"clack".guikin “click" is the sound the metal strip
makes when it is pulled in by the electromagnet coil and strikes the nail wimicthéscenter of the coil.

The release "clack” is the sound that the metal strip makes when it is no lohggbguhe electromagnet coil
and it moves rapidly upward to strike the upper nail.

Simply connect the key, batteries, and sounder with wires as shown in the finst.feessing the telegraph
key completes the electrical circuit and allows electricity froenttattery to flow through the sounder's coil and
it makes a clicking sound as the metal strip strikes the nail in the cetieradil. Releasing the telegraph key
allows the metal strip to spring upwards and strike the other nail, making @mliftick. You may use up to
100 feet of wire between the key and the sounder.

Please be careful not to hurt yourself while building this set. The improper usesadioiolg construction can
cause serious injury. The original designer of the set and the maintaineneébhmage accept no liability for
injuries caused by the construction or operation of the set.



Here is the circuit diagram of the completed telegraph set:

The components are all in what is called a 'series circuit'. When the &degesl, the electricity flows in 'series
from the battery through the closed key to the sounder and through the sounder coil backh#r teenunal

on the battery.

And Here is one of the circuits which will allow two of these sets to be hooked togetiesrd messages to a
distant friend. You may use up to about 100 feet of wire to connect to the other set:

This is the circuit which was used in the early land-line telegraph statflease NOTE that ONE KEY must
be in the 'closed’ position in order for the other key to operate the sounders. Most dy tkeysdrad a built-
in shorting switch to keep the key circuit closed and make it possible to receivgyesesSme advantage of
this circuit is that the battery can be at either end of the wire or even inddie m

Wires to other set:

lomenee KEY------ ) ST BATTERY........ X-----KEY--- -l
I I

SOUNDER SOUNDER
| SET1. Set 2. !
I X oo Xememememma -

Wires to other set:

*** NOTE: ONE key MUST be CLOSED in order for the o ther to work. ***

Here is another circuit which was designed by Bill Horne, W1AC. The advant#ge oircuit is that it allows
either key to operate the sounders at any time without wearing down the baitereithout the need to close
the circuit closing switches on the keys.

NOTE: It IS IMPORTANT to wire the batteries with th e POSITIVE (+) and NEGATIVE (-)

Terminals as shown. If you do not do this, the soun ders will close as soon as they
are connected.

NOTE: It is also IMPORTANT to use the same voltage. (.for example, 2 D-cell
batteries.. ) for each battery.

Wires to other set:

I----SOUNDER---!.....ccccveernnn [----SOUNDER -
+1+ ! ! +1+
BATTERY KEY KEY BATTERY
-1- SET1. ! I Set2 o=l

Wires to other set:

*** BE SURE THE (+) and (-) BATTERY TERMINALS ARE W IRED AS SHOWN ***



