‘ LEATENEHIP
By Brigadier Goneral H. F. Fly, 11.f Lrmy

Leadership is a very oeculiar thing, It is herd to define, You may sry
*t it means the ability to induee or to make others follow you, or to make
1 do what vou desire~-but there are so many other inherent compositer of
wudecship=-esprit de corps, morale, kmowledge of humsn nature, that, to ect
right down to a concrete de”inition of the word, in order toshow how lesder-
chip e to be acquired, is certainly an extremely difficult task,

Our literature dealing with the subject of lesdership is rather defic-
fent, 7 have little in the Army Hegnlations, Drill Regulations or Field
foirvice Herulations touching upon it, In the French they have some; in the
Ger~an considerable; in the Enpglish little,~~but ve nor heve sometining =uch
tetter in our schools. Before this wer e partievlerly went to Cerman books
~hen e 'mnted to find out how great achievemente were recomplished--how it
ar that one organization would succeed vhere ot r, evidently under the
eame cireumstances and enviromments and with preetierlly the g~e materi-],
would fail, PBut we now have something better, “e heve in our om service
men ~ho "vere lesders, nnd they proved to be just ss pood leaders e ther: ever
wore, Te went up against the most powerful and best organized =nd best taught
arny in the world,--the Germen Army. Te were associrted ~ith the Enrlish and
Fronch arnies, which, next to the Germans, were the best, and == found
out that after a short time we did not have much to learn from them, beezuss
our people are 2etive and resoureeful, Generd Pershing is nov “Titing 2 book
I do not know “hat it is called, but T know thet it =ril] be essenticlly
vilunble and I an in hopes that others of our great leaders will »rite books,
shoving not *ihat Hapeleon says about this or that, nor »hat s done in the
carpaigns of Alexender, Hannibal, Gustavus Adolphus, Savoy and Frederiek the
Great=-but choring how cur o'm leaders eccomplished success, sho-ing ~hat

did and how they did it; why they did 1t thet vy, vhy,doing it th=t »y

their command successful while the cormards on the right and left were
not suecessful,

eadership een not be attained without intellifence; nfter intelliponce,
onc vho aspires to be = lemder muet not only be willing to recept respenci-
bility but nust seek it. He ryet look for it--he rust went it=—elsec he has
nd miterial for leadership. He vmust also be sble to take initictive, Very
71l orgenized cormende leave to the subordinates 4 1-rge lotitude of
initictive, No high commender omn handle all detai 1 work =rd do it effie-
fently =ithout eocordination; end thrt coordination, so essentirl to ultirete
snecrss, must come up from subordinates, seekinp duties to perforn =nd
resocneibilities to shoulder=-and if they do not do this, some of them =ill
find themsclves on the outside, 2nd say "Tell, I have no comand-=it has becn
tavan svay from me by my superiors,”

You will find in the writings of many eninent sriters on the subject th=t
"the -#i11 to succeed is the road to vietory," THE VILL TO VIN, There is =
good denl of truth in that, Endurance, staying there longer thrn the other
man, is certainly requieite for success, ns iz also the q.mli_ﬂeaucn of the
commander to require of his comand to do this=-not only require it but
through his previous adninistration end lesdership to enfuse into them the
desire to stay there, perhaps it may be that their legs *~nt to run way, but
the mind is made up to stay, An aneedote is told of Turennc, onee before
foine into battle his legs trembled, he said "Body you tremble, you :quu
tremible more if you only kmew -where I am going to teke you today," And
ur*{] the mind oan overcome the body, you are not going to have leaders nor

tora, This ic the prime requisite for succese; tut willing mind and

ttar are not enoughe=the true leader must have the gift of tronsmitting
%is supreme enerpy requisite amongst his subordinates.

" nergetic or hot couragecus or how much of = will te win
o '._.;.».._;:rq::;‘;-\::'—:mk:‘; he can enthuse his men, he ie not poing to be =
rusc~-g .nd hie command is not polre to be what ie eslled a suecessful command.
Ta er = to have n good eccmand, the leader must instill irto thet comand,
pet: jolism and leve of country; he must instill in them a belief in their
eruss. rood éiscinline and esprit de corps.
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& pood body; 1if his body is not in pood condition, his mind wmill not worke-

- eo for three, four or five nights practically witnout sleep, and vou have

-3 - -

qualifications of an officer of the United States Army,

Any officer--and I have seen man and manvy of them—-wh =
thing but a word of command or a unnrl--l':r his enlisted nan 1: m: :;n:ﬂ!'
to be a leader and the United States Army would be better or; Tithout thenm.
Yr ve to treat your men like human beings; talk to them; ghow your sym=-
pat or them; help then in every way that you can; look after their mess;
th=ir beds; their billete; encourape recreation; see that they are provided
with food reeding mettor. Always lock after the welfare and the comfort of
the men., Laok farwerd and plan for the conpany wherever you may be. If im
the field, alwavs send out a detachment and reconnoiter the route fnd find
rat gonething about the roads before you try to make ¢ march. I have seen
oreenizrtions on the march, vay out of their way, with the men dead tired,
just because their leaders--£o called--had failed to send out reconnzissence

rirties to shesr the road--men will never hawve use for orrendi Y
of this typet, o e el i

41 are very jealous of their preropatives. Speal to your men about
tradition aMfl they will grasp the idea, Tell your men to wear shoulder incig~
nin and fourragere and explain to them what it means. Encourage physieal
eXorcises; encourage them to pget a few extra dollars for qualification as

toecinligts--this helps their pocketbooks and helpe in the furtherance of
esprit de corps.

- -

Now ' (holding Efficiency Report) here is something that sll
¥now something about--it is called the “Efficiency Eeporl.:* 'I’hua,::ri:tenry
reports will be prepared by the officers immediate military superior. These
reports are essential, for they show your military reputation in the Eervice
ard they will go to your superiors at the War Department. In this comneeticn
I 2nt to repeat what I have told regimental and battalion commanders ; :
these auestionnaires must be filled with matters of fact and nct oatters of
opi- In order to have a brigade with esprit-de-corps, full confidernce
must  pose in every member; and I want that feeling here that everyone will
be dealt with justly--perhaps there will be tines when injustice will be done
tut sooner or later you will get your desserts. But should vou imagine that
injustice has been done, wait calmly--do not growl or whine--for you will pet
your desserts in the long run, esvecially in the Armay. I know of & Colonel !
who held a grievance, and evidently lost control of himgelf, which was meni-
festly reflected in his regiment; a perscnal friend of his called hig
attention to the fact, and like a men he held m stiff upper lip =nd made the
best of it, =ith the result that there was a manifest change in his regiment
“nd he soon became a Brigadier General, These ef“iciency reports enbody the
cardinal characteristics of the officer. I will read & few-="Phvsical Energy
#nd Endurance--you have pot to have that; you have to keep yourself in
rhvsical shape. No man cm go to battle as we did on the other side *rithout

*nd you must keep that body in trim, for should you po in action, rfter you

not kept your body in shape, your mind is not working, you are poing to fail,
for no matter how much will and deternination yru heve, vour min¢ will not
function after the third night and if your mind does not functien, you cannot
use judgment, so that you can readily see that physical energy and ‘em}uruncc
is 2 prime reguisite.

Then cones “Judgment and common sense"--this is another prime
factor=-a most viluable asset. "Attention to duty”--cultivats the habit of
being attentive to your dutiese-this is an acquired trait, "Intelligence”-=
I a= plad to say that most of you have it; intellipence is -that God Fave
vy 1 can improve it. "Professional Knowledpe" and "Leadership”. In
Fro 1onal Knowledge always take into consideration "The survivel of the |
fittest,"” constant study and application and self-criticisn will materially
ne=izt yo; read all you can on Leadership; on taking up nilitary history,
veu will be forlifying yourself with matters that are bound to come up
renstantly in battle. Then vou have read these matters and talked *hem over

“hat to 4o, "Initiative", "Tact", "Foree", " Military bearing and neatress"--

~{th other officers, vhen the tLime comes yuu ¥mow unconecicusly and intuitively

g
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all valuahle assets and requisites for the officer; then under the other b

"Esprit de corps” is very much promoted by the history of the
organization--what the organization has achieved in the past=~what thair
predecessors have done--these are basic factors of "Esprit de corps” and
in its history this Brigade 1s perticularly fortunate, as both of its
rerinents have always upheld the prestige, honor and tradition of the Army,
ard this does not necessarily meen the grester achievements, it means doing
efficiently and whole-heartedly every task there is to perform, no matter
=hat it may be--no-matter how insignificant or unimportant it may appear,
it must be done thoroughly and efficiently--then vour organitation will be
taken notice of, and your men will be proud of their organization,~=even
if it is only a gquestion of keepinp the area neat--the sanitation of their
tarracke, those are things to be proud of, you may think it is but a small
=atter, but a little plece of paper on the floor will mar the effect of
other things which have been properly done--the proper accomplishment of
snall duties lends to the proper acconplishment of greater taeke; and when
it becones known that you do things thoroughly and efficiently, your
subordinates moul® after your acts, and there is where you inculcate true
leadership ard discipline so essential to the final test in battle——
discipline must be inculeated into the enlisted man, the privates, the
corporals, the serpeants, It is by discipline that they go vhen they reclly
desire to stop. Out in the front, your men scatter over many, many kilem=
eters, in shell hales, in trenches, in the wood, out of your sight and out
of your control, but if they are imbued with the proper epirit and disel
pline, they kncw where vou want them to go and they go; the lieutenant, the
platoon leader, transmits the wish of the commanding officer and the men go,
but without the proper control and without discipline, when a man is in a
shell hole and is commanded to go forward, and he does not go, what happens?
The whole company is liable to stop where the men are not properly disci=
plined, the organization stops and it is not stopped by the Division
Commander, it is not stopped by the Brigade or Regimental Commander, nor
by the Company Company, it is stopped by the Private, because that private
did not have the will to go and that WILL TO GO has got to be instilled in
hin by you officers in time of peate. The Commanding Officer must lead, =2nd
not drive, Don't try to instill discipline by the aid of the club--your
cluo may do here on the drill ground; you can put a man in the guard house,
vou can fine him, you can send him to Leaverworth, tut the club is no good
in battle--at the time when you nake attack after attack, when you sre .
lacking food and water, and for days your men have been without sleep and
then you are required to make one more advance--this is the time=-=that is
*we gupreme test--when your men must go forward, and if vou are & real
lender, your men will unhesitatingly go. Leadership such as the leadership
of Napnleon, Alexander, Caeser, and others, may be born in a man, he may
have certain qualities that everybody recognizes, but ordinary leadereh ip
ie a thinp that evervbody who has passed the examination to enter as an
officer of the United States Army cen attain, to a certain extent. The
Commanding Officer must know human nature, Human nature is at the bottom
of evervthinr, There are times--certain times--when fear or privation
and so forth, 7ill overcome a man's training and discipline., "Self-control,
ga]lfasnerifice” are cardinal principles to puide the man in the ammy.

These things that I am speaking atout do not apply only to the enlisted
man--they apply to o"ficers as well, We had in this last war about 200,000
s"ficers. "e had, two or three years before the war broke out, about 4,6500
officers, You can see how many new ones we had and can figure for yourselves
the task confronting them. No one can become a leader without thorough
inderstasding of human nature--without the power and ability to btuild up
surh relations of confidence and sympathy as will insure free approach of
their =¢n in exigencies, without relaxation of discipline. In order te
understand human nature, you have to, in a way, place yourself in the other
aan'r place., Ask yourself how you would like it, if this thing was dore to
wou *n! you were the enlisted man, how wculd you like your officer to

hanile this proposition. Thege men that we now have, especielly the later
sres, are & special clags of recruits. The American soldier is doubtless
the most intellipent soldier in the world, FKipling says "the soldier is
human, then treat him as gurh,” He ig human; he has the same ideas, the
sane fear, the same aspirations and ambitions that we have, and you must
realize that, and until you realize that fact, you will not embody the prime
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~hich should have been stiended to by his subordinnter.

It vould have been much better fcr hin, his cuberdinates and his
troops, if he had attended to his proper dutier a-d let his subordinates
"tend to theirs, Then when the time came he would have had thet unspent

*e and this would have enabled him to properly maie larger decisiors
bt rwet be made,

If-you look over the list of successful commenders of our forces
in Europe, vou'vill invariably find that they are men who have paid por-
firulr attention to their physical body; who preserved their erergy; who
"ot o tranguil mind to make the.proper decisions with s cheerful facg=—-
~ith determination--and this reflects on his organization. A disrruntled
cfficer ncy nean disaster, EKeep up your spirits--the men are watching
vour avery nove--the poor devils watch the officere like a dog watches his
saster--avery little change of expression on the fret of a comander is
transnitted to the troops, always represe your personal nisrivings, for
thev may be unjustified, and maintesin that YILL TO i'IN.

Thet was a characteristic of Grant. He Irer the other fellow w5
just ms scared as he; that he had just as many troubles; but he wos poing
to hang on a little longer--that ins hie secret--he had rbundance of good
sence; hard juigment; eritieal courage and a bull-dor doternination to win;
and he hat 5 rood deal of knowledge of human nature--those vere his prin-
cipal characterieties,

Aztin, the sttaimment of knowledge is 7 valusble asset. Meny of
the ofirer= in the serviee now =ere energensy officers--some of thege
officers have not had more than three or four vears' service and sre now
in command of companies and even battzlions--all these officere must

*imually endeavor to improve their military knowledpe. Any officer who
not sperd three nights a week studying military subiects is rot ful-
rilling his obligation to the Goverrment. As the division corrsander stated
the other day, we are "not working by the day"--cur military duty and
profeseion is our LIFE work; and right here in this Division in these few
months past end the few months to come, durine this reorganization, no
ratter what o men's previous military history mry have been, no mstter what
lir success in the m st, right now his military record ir beins m~de that
i1l follow him right through his military career. If he ic attentive to
hiz duties, if he is willing to work and applies himself and wes intelli-
reace and judgnent and is considerate to his men and treats them with
Jjustice, that man is going to be considered as their leader, and thev are
kerag Lo follew him and do his will, everybody will see that he doins hig
duty and he will become a merked man——on the other hard, if, through laek
of concentration or lack of desire, or even, in a few cases, lrck of
intellipgence, they cannot come up to the averare standard, thev are sone.
They won't. stay. This division and this brigade ~re "going” institutions,
Thev hove a high standard. Te assume that you are all interested; thut
vou are poinr to work hard and these are matters that I werted to imrress
upen you, I want to prevail upon you gentlemen when you ha“e rny duly to
verform, no natter what it is, do it with an intensity o murpose and
with 211 your m.pht--do it thorourhly and strive to =sle vour w litary
reprtation in this wav=-the man who achieves succese i tre one *ho does
thinps and the man who does things is the nan who attracts attention and
thus he maves his mark and the officer who does things thoroupghly need
never fear for his military reputation. It is the cuty of *he superior
officers tc arsirt his subordinate officers. Perhaps sone of ficers who
= oiecec on Class B, if they had been accosted by their suporior ¢ fj-
= end had been told that they were not performinrg their duties in
wweordance with their desire and in the proper spirit--perhaps thece Cless
L of"tcers would have reformed themselves. The cormanding of ficer must
Five iartructions to his subordinates &s to the me*hods he desires hig
subcr finates o adopt, and perhaps this would vraclude adverse cpinion of
the zubordinate of "icer and I regquest you=-recucst vou becsuse 1 Sunaot
order you te de this, but, in a way, you should csrry out oy desires in
my Lrigada~~I request you to be just in making out the efficiency rezortse-
don't fill then with adverse opinion until you have toid vour subordinate
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subheads come: “nindling of men" (greatest of all); "Performance of field
duties"=-the excellence of an organitation is judged bv its field efficiency;
then rome the o*her subhemnds, which are equally as valuable, "hat I ear=
nestly want to impre<s upon you, gentlemen, is the fact that these ratings
stay ~ith vou while in t“a se<*vice and follow vou after you sre out of the
service, so strive at all times to pet the best rating possible-=do not
forget that these cards are read by General Sta”f officers who are selecting
men with special qualifications--those who excel finally receive their
revarda~-also renmember that these efficiency cards are read by beards whoe
are selecting men for Class "B". -

Laoking after the care and comfort of your men is o thing that yeu
must do, in order that you may win their respect and love. Preserve the
feeling of pride and enthusiasm amongst your men--make them feel prcud of
their organization--and there are so many ways that have been selected to
attain thege characteristics=--for instance, conmpetition is the best thing
amonrst men in companies--rivalry--te see who is the best shot=--boxing--
wrestling--and all these kind of things; then there is another indispensable
factor=-the dispenting of justice to your men--this ir s mtte‘r.that lies
within your porer. Some officers, every time a man does something he should
not do, irrespective of information or instruction as to his duties, have
him tried, put him in the guardhouse--that certainly is not the proper pro-
cedure. The summery court officer can rerulete these things; he can take
copnizance that a certain company is sending An unusual number of men for
trial and speak to the commanding officer with the view to ameliorating
ronditions. GCentlemen, talk to vour men when they cou:n into the service; R
tell trem that desertion means; explain to them what "Absence without leave
menas; *ell them why thev should s2lute and how to salute; inform them that
thie is 2 military courtesy and that the officer at all times returns the
snlute, =n? when vou retu.n the salute, do it properly. At all times be a
=odel ;o your men,=-when one oilicer passes another render the prescribed
salute in a military man~er=="+r the men are watching vou, and if they do
not see this military courtesy amongst officers properly executed, they
naturally cannot eee the necessity for saluting you or anyone else.

dition to the dispensing of justice, the human element must
come in vri:.!: :f\e desire to avoidwmklng what is called a "jail-bird" out of
a man. As soon s you put a man in the guardhouse, he loses a coruinn ‘
amount of self-respect, o before you s end a man to the ruardhoufa, ta 2 o
him,--pet hir ideas--why he came into the service,--explain to hmuw:y
thould be puniched for what he has comitted and then pive him amd : i
chance--of course, comnon judgment must be exercised as there are “b:
demand strict measures,--tut as a general rule the first offense can

dealt with lightly.

Thatever you do, do it thorouphly, with your whole heart and soul
and do these things with a view to producing results and wlways roa:;’:'
your enerpgy for the higher task that confronts you, for th:ibg.gser : ings.
1 was talking the other day with an officer who handled # division in
France; he was telling me about one of his reginentn!‘l. officers, a man i
supposed to be & pretty pood man; they were in the field and there m“ [
rerimental comender hageling over every little detail in his organiza n:n
and ~hen his outfit was to ro into ?.he most trving part of the enga;uu ,“
he +ng what vou nmight call "all in." He hldvexhausted h.i‘s nervoué force,
!';is energv. Mme givision commander called him and sald Acoloml, yﬂu:;rbe
repime~t will attack towcrrow” then told him.what the obge:tng woul .

T .Cc\lom‘ ansered My regime.t cannot do it=-they are done .or,-:m have
»,:: "..-,.,,-_-:mg losses 2nd they hove not had sleep and eut_\mt do it." The
Ga;r--' ne— hunan nature; he ilsc knew the command and its ability, and
4014 the Colonel: "Colenmel, vonr reriment has less to do than the other
vopimerts and your regiment 7ill attack tomorrow. I you f:al. v,ha!__you‘h:re
-11 4n I mill put sonecne else in comnand of th?t regiment.” At this .
Colons? Accided that har reriment vas in condition and they ’Pel"lt in and did
very e;editﬂblﬂ wor™-==*ut iragine what would rave been accomplished if the
commn-dine of ficer h=d proprrly conserved his energy. He did not have very

much of it to start withe-he had wasted it in attending to little details



VAR DEPARTMENT
THE SIGNAL CORPS SCHOOL
Camp Alfred Vail, N. J.

From: The Director, Signal Corps School,
To: The Commandant, Signal Corps School.

Subject: Historical Data,

1, I enclose herewith, with recommendation that copy be sent
for file to the Chief Signal Officer, data which has resulted from
correspondence with Lieut. Colonel Parker Hitt, formerly Colonel,
Signal Corps, and Chief Signal Officer for the lst Army, A. E. F.

2. This data pertains to an old French station wagon which was
used as a telephone exchange by the lst Army just prior to the St.
Mihiel Offenszive. Copies of this photostat are to be framed and placed
in the tractor which is now on hand in the Signal Corps School,

ROBERT DAVIS
Major, Signel Carps.

lst Ind.

Hq. Camp Alfred Vail, Wew Jersey, Mav 6, 1921, To: The Chief Signal
Officer of the Army, Vashington, D.C.

Forwarded, It is proposed to have this French Statien wegon
painted and restored to its oripinal condition and on special occesions
placed on exhibition on the Camp grounds.

J. E. HEMPHILL
Lt.Col,, Signal Corps
Comnanding.

HISTORY OF THIS TELEPHONE TRAILER
March - October, 191FR

This old French bus, with French military telephcne switch-
board installed, was the first A.E,F, attenpt at the crnstruction of
a rolling telephone office. It was assembled by the Research and
Inepection Division, Signal Corps, A.E.F., &t the Paris shop in thg
Spring and Summer of 1918. The bug was used because it was ?rnpuss].ble
to get hold of any other kind of trd ler. The entire elect..nenl
equipment of the bus was French because no eq ivalent American equip=
ment was then avd lable. The trai ler was completed in July er Aupust,
1918, and it was towed behind a truck from PAH £ to LIGNY-en-BARROIS
where it errived late in August, 1918,

LIGNY-en-BARROIS was the Battle Headquarters, Firet irmy, for
the St. Mihiel operation, This bus wae installed as an emergency
exchange under a tree in a stone-walled garden in rear of the building
where we instal led the First Army Telephone Exchange. It was hrnk?d
up to our ternminal board in the exchange by the long red cab%as which
are part of the equipment of the wagon. It was not used during the.
St. Mihiel operation as our main exchange functioned perfectly. This
gsketeh shows the location of the wagon at LIGNY.

that he is not satisfactory=-until you have tried to make him satisfactory--
until you have explained to him how he could do these things to your s atis-
faction=-until you have done this you are not "doing your job." And

vith subordinates, your job is not only to do a thing well-=your job is to
please your commanding officer; if you are a lieutenant you must please your
captain, if you are a captain you must please your major, if you are a major
you must please your colonel, the colonel must please his brigade commander
and the brigade commander must please the division commarnder.

Commanding officers are put in command by proper sathority. They
are put there by the United States Government through the War Department.
They are there by virtue of their proper appointments, The division command-
er ie put there because he hed special qualifications; his will governs;
no matter vhat his subordire tes think about it; the brigade, regimental,
battalion and company commanders similarly. You may have a way of accom-
plishing results, practically as well as his way, but when he wants a thing
done in his way, it is up to you to do it his way=~if he leaves it to your
discretion, then do it your way, but do it thorouphly and properly=--at times
the commander will give you a method tn accomplish certain results and when
he pives vou the method you must use that method=--you may not like it==you
may not believe it is the best, tut it is incumbent on vou to do it that
particular way, although it may be a "beastly way", as the Englishmen says.

Some of you may have observed the results of target practice at
Camp Benninp, where they had, I think, 6586 officers who were sent through
the course of tnrget practice. Out of that number, as I remember it, 60 or
65 per cent qualified as expert riflemen; three-fourths of the others quali=-
fied as sharp-shooters, and only 2-} or 3 per cent did not qualify at all,
That is out of 585 officers, and we would like for every afficer in this
brigade to qualify, if he can, as expert; if he cannot, as sharpshooter;
qualify as something, anyhow. Target practice should be undertaken at
every opportunity possible; learn to shoot; show your men that you cen
shoot; firing on Class B range is materially important. Show your soldiers
hewr to shoot. If your goldier. cannot shoot atraipght there is no use to
teach him how to march and how to drill, for if he camnot shoot and hit the
other fellow, he had better be behind, for he will simply be in the way.
Develop the intelligence and character of your men--these are Gualities that
help to make leaders--good noncommissioned men--good soldiers--good officers

Ve eare in a period of reorganization, Ve have new recruits--
intelligent recruits--that in the course of a few months will make good
soldiers in every sense of the word. Teach them the traditions of their
organization; teach them love of country; teach them to venerate the pmst
for the good there is in it; teach them to honor the flag; instill in them
the proper spirit in order that they may show the greatest respect and take
pride in the National Flag, the National Anthem and the uniforn.

(THE INFANTRY JOURNAL)
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Cunstruction foreman
Radio traffic chief
Staf{ Sergeants,incl.
Acting lst Sergeant
Divn. & Co. Supply
Tire chief
Sergeunt, incl.

Linemen

Maintenance (As't Tire Chf*'

Mess
Messare Center
Radio
Stedle

orno) , incl.,
Clerk
Liremen

"2ggare Center

(1)

(1)
(ah)

(1)

(1h)

(1)

(1h) !

(ih)

(1)

{2m)

g

. —— - g
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g
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Sguaro

7
Z
4

Then the Battle Headquarters of the First Army moved to SOUILLY
for the Meuse-Argonne operation, the telephone plant at LIGNY, including
this trailer, was left for the use of the rear echelon and was finally, in
October, 1918, turned over to the Advance Section, §.,0.S, The old bus thus
passed out of my control, without ever having been actually used in combat .

7o Bar -Le-Duc

L,

"$HEY ALSO SERVE THO ONLY STAND AND VAIT".

PARKER HITT

Lieut. Col., General Staff
late Colonel, Signal Corps
€,5.0., First Army, A.E.F.

-

THE INFANTRY JOURNAL

The attention of Signal Corps Reserve officers is invited to the
Infantry Journal, which is one of the leading military magazines of the
country. The Journal is published monthly and contains many excellen®
articles that are of interest to the Reserve officer. A reserve officers'
department is a feature of the magazine which will help you to keep
abreast of the times, The subscription is £3,00 per year, A letier
aadressed as follows will bring particulars:

THE INFANTRY JOURNAL
UNION TRUST BUILDING
TASHINGTON, D. C.
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=3 [ OPERATIONS PLATOON |
i
UNITS i 5 i_UPZHATION _ PLATOOM !
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LQERS B [l ;1-,.' e =g 25 K] é 85 5-‘.0 S o3| b Ba IE'::
| a g :f’;gl & Iaén oo & Hoa Ba |&da | e o5
. T ‘ rators, radio 1 1 |
Cperators, swbd. ‘ ! i (%) - ! ) | ! e |
Troublenen e i (30! Operator, telegraph l . ; a9 ‘
: i : Pigeonse )
Totel enlisted 21 % 4 :10 ' 16 30 24 Fe: r (l) !
—— £ : : Supervisor telep. swbd, | B (an :
2 o | ; i |
AGREDATE 226 {10 116 |3 ll 25 Privates lel & Prte.,dncl, w2 (7 {12 (2] 20| (964
= = [ C'inuffenr i |
Frwees, riding 6 5 8 |15y 13 s Gth (@) (1) (1) 1
hauffe h | ;
Em=en, draft 12 ¢ ure 64 (5) (1) (1) (2) !
i ler i |
Carts, wire, tvo-horse : & Clerk 8th _ (1h) L 1
i ¥ atn J
Ta sscort, combat i - 1 Cool 4 (1) |
Car, "wotor, S-puss. 1 Cook 5th (_1) ) i |
! i
Mo cles with side cars 2 1! o2 3 2 Drafteman 3rd 1 (1) . | i }
! & h i |
Truck, 3/4-ton, cargo 1 [ 1 1 1 Horseshoer th . L (1) i 1 . |
Truck, 1-ton, cargo 5 1 3 1 2 Linewan 6th l i (¢} |
' for 3 |
Truck, radio, army 1 1 Mechanic, auto rd (1) Jl
1 ©|6th? i *
Trailer, storage bettery 1 1 r Machanie th’ (1) b |
. : i )
Trailer, kitchen 1 1 ‘: Motoreyelist . |5th (-‘l)! (2) ]:
] .
Trailer, raticn, 3-ton 1 1 r, Operators, radio , |5th : (2! I
. 4 '
Trailer, tank, 300 gallon 1 1 h! Operators, svbd. fth 1 ' @ .
Pistols 22 5 10 16 51§ 26 73 Operators, telegraph 6th , ' 1)
| t saddler sth a™
REMARKS : ‘.mzblon?n 4th m
(h) mounted on horse “agoners 6th (5)
h
() Includes: Treableman &th aM
18 s. 1st cl.
37 :::ntu Urzlassified:
- h \
Summary of Specialists ratings: Clerk (™ |
3rd cless 2 1 @ i
4th class 3 Josavsn i
Sth claas (3
6th class 26  Total 40 7 Overators, radio (3) ;
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L E
Tar set for lield and
EArrison service i &
S =
Operation - E
Article Platoon 2 < 8 | Remarks
S e e
5 |ql 3 "
El% ilea 8 £
18 |%lazf i
egf 28835 [o B
g3l s|3813s |79 E27
281 3133|852 B33
=2 |ia 4 L S S
Finding posts, assorted 25
BElozke, connecting, one pr. 10
Blocks, connecting, 11 pr. 10
Bluestone,lbs (copper sulphate) 25
Q Bclts, carriape, 3/8" x 43" 40
‘
Q Bolts, cross-srm, 5/8" x 10" 10
Q Folts, cross-arm, 5/8" x 12" 10
Er ‘jeld messape with lead I
per. . To 10 [10]10 f20 |100
I
Fraces, cross-arm, G.I., 26" ! 20
fraces, cross-arm, G.I,, 30" 20
Bracrets, oak 100
Brackets,standard transposition,
1 point,drop,G.I., V.E.#98251 - ]
Erackets,standard phantom trans- ’
position, 2 piece, VW.E, #9275 4
Bridges, dial, Theatstone t 4 1
Q Bulbs, flashlight 37 37
Q Euttons,push, bronze case,screw
cap, dismeter 2-3/8" 10 10
Eurzers, service 1] 5]12 18
%able, 20pr.swbd.#22 BaS gauge,ft. 100 100
Cable,25pr. #22 BAS gaupe, paper .
i 4ed, lead covered, ft. 150
i Cinoses,lantern,tallow, 7/8" or
1-1/8" diameter 12 |12 12] 36 |48 |120
Carts, wire, Tvpe N, complete 4 4
Cazes, battery, Tvpe CE-B - 1

|
i
|
i
|
f
i
|
|
|

=]

L 1! -
TARLE 408 PAW - [IGNAL YROOP CAVALRY DIVISION (1)
SIGNAL EQUIPHENT
A B
Var set for field &
— Arrison service 3
3
X Operation 2t
Article Platoon - 'Q Remarks
-
0
g 23,
] b u B F
s = = =]
gls |5 |ed]5] 55 H
i b
% 1° gles]= & E 0«
5 2 afv - =]
§85[a |2Eli 52 a
= Pl -
$3(2 (58154 9|54
N EE EREELE HERE:
= |aa e oy & é,a_&
Ammeters,radio frequency,portable, T [Substitute
0-1,5 anps . Ammetor,radio
freq. 5-2,6
amps until
stock is ex-
hausted
Amneters,radio freguency,portable, 1 {substitute
0-3 arps. Ammater,radio
freq. 5-2.5
ampe. until
stock is ex-
hausted
Arresters, Protector,telephone, 10
sut-station
Antenna, phantom, Type A-52 1
2xes hand, lineman's, 52" cut 2 3
Ba-e, tool service, complete 1 (11 2
Bakelite,1/6" thick,sheets 36"x40" 1
Eakelite,}" thick, sheata 36"xa0" 1
P B i g
Q Bare, crow & digeing,1-1/8" x 7
octagonal tool steel 3l 3
Batteries, Type BA-1 80| 2 |3 |47 |28 fso
Batieries, Type BA-2 20 15 26
Batteries, Type BA-& 2 2 4
Batteries, Type BA-9 12 6 | 6)24
Bettesies, Type BA-10 74 24 98
Datieries, Type BA-12 (grovity) 10
Prtteries, Type BA-14(Edison Type V) 10
Q Ratteries for flashlights 471 3 |3 9 12|74
Q sells,vibraging(iron tox)2d" pong 10 10
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e e s o it e . S
x —T§ —
| = I | = | War set for field and
War set for field snd | : | —garrison service g '
arrison service l L - 32
“Dreration |223] i Ay o
Platoon oz 3 Platoon 2 |
i r 8- g
I S & - <
Article . bog i -ff P 5 1sl 8 » (5o
;:{3 5 I ,:’fgf“',-'- Artasl t 2 AR E A -
) 5|3 (2212 | d~:5 Blae P B [5]ea] | 2 |gu) neme |
| g Bl 9.t 8es™ i |eslaE0lds]e |2 . :
(R =i £E| ol St = Al elénlea]l |2
= el T - R s IO B lasiz133351 8 [2%s
* . 1o (a4 B 8252 g slalzelsdl e |22
(& 25|12 [2E|snigiis e e 23
T + T
| . | | y - ~a APT- g, T 8-9 " - I
Condensers,variable,air,0,001 nfd, i 1 : I i < Cases, map,carr—-_ g3, Tome (8 6 2 21 2 1 IF
| | e iy
Condensers v riable air 0,006 mnfd,| i i I, 1 | Cr-irs, folding 3 |
| | b '
| I Chests, cable snlicer's, conplete
Ceopers ,battery,for 5" x 7" jar ! i | <10 with esptents (Tquipment Type Fs-xs* 1
I | '
¢ Cord,lamp,tisted pr. #16 BaE,ft. . 100 200 .!COI C-ests,tool nechanies No. 1 con-
i ' ! ' pizte (EqQuinowent Tvpe TE-6) i 1
§ Cord,sash, 5/16", ft. | , | 50 | 150 ;200| : 1 e '
H H Thests tool mechenics llo,2 con-
Cord, for radie receivers | ; 3 3. rizve (bgupnent T-pe TE-11) 1 - b
Coril gurt xhioald iy tygs, 5Tk, ! 8 t ! { 8 i asts,telephone repair parts,
: ! : i ! nlet - 1 i 1
Cord ‘chboard ,monocord type 20 i ! i - 20 i wiste (bgudpmsnt. fypn T5-34) l
1 i | sts, packa 5 [ 1 1 3 3 14 i
Cord,telephone ,for telephone Type t ' | 18, packing, Tyes B A 1
TE-4 : [18° | 18 ik savred s | 2 6 - Ciphdr dirr
1 | i - suppiied D¢
Cor?,telephene,for telephone Type | - : | the ptezent
EE=5 |} 8¢ ! § | &
|t ! ! o 2 boit &~
Cord, #311, for s—itchboard oper= ) . ! : Cla~ng, goy,2 bol
ator's head sets t'3 1 1 | i -
: ' i | | Cl: i3 hard .!‘xhre,:'o-xble"p'owe“ -
Croes=erme,vooden,for 13" pins, ! : i | 12 772" x 3/4" groove 1/8" x 1/8
§=nin ° | : 2 2
) 1 ‘ i 10 Clips, test, Fremkel, #2621 24|23 l2a | 72
Croes-arrs,wooden, for 12" pins ' | ! :
'~ 10-pin ® ' ! , | 1 | sisth, insvletinr, Empire, 1bs. :
: ! : I . :
Cecremeter, Type SCR-87 i I 1 i l J i Coils,induction,for canp telep. ’
i
! } | . 8 3
lesk,field company (for d%mlﬂl i ! | | Co:lz,1rduction,comon battery
L te tatione: ' 1 ‘
R TR ol | l i 2 | Ceilr,retardation, T.E. #12-A :
M= th b s 5
Eynamotor, Tyve 1, withoned I l ' . ' 1 E Cu=aongs, prismatic, with case '|2 1 1 2 6 '
EDrafting Equipment, (Company) I p | I 1 . <ok sl 2 2] a 3 17
{ i 3 “£8,
‘Elec* -1 in 12 gal, ear . & l i
ec vte, in 12 gal, boys ! ‘ ! | 1 ; i naere, Type CA=8 ’
‘Flar. _.rhte w0 3! 3 9 l 12! 0 1
I i { | It . sers, Tvre CA-9
Fugee monocord evitehboard b ! 8l 24| % ! ) 3
| i‘ i . {  Z:nszrs,telephone, 2 mfd,
Fugas, for enmp twitchboard P i 0 “0 !
| |
h:
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var get for field and
arrison service

Article

Hendquartors

lesscge Centor

Section

Telepione &
nh Seat

Teoleg

Constmotion
Flatoon

Total Company

e

pa of & rola=

Remarks

ts & oo
ely peoanont mture

adaitionel for we ot
tiv

{nsulators, pony, porcelsin,
L =~ . ; single groove

Inenlators, percelain knok, No.
sk split

Irsulators, porcelain ¥nob, No.
g solid

Insulators, wooden knob,Type IN-§3

feve,ringing and listening, for
esan switchboard Type ED-14

Feys, telegraph, CC, legless
Xevs, telepraph, vibroplex

Fit aspector 's pocket,complets
¥itz,soldering, complete

Trives, electrician's

=

Laddere,extension, 30 ft.
coanlete with hoisting. pear

=

Lanterns candle, folding, #3

Line jacks, for switchhoard
Type BD-14

Lineman's Equipnent Type TE-21
Magnetoe ,for telephone,Type EE-4

Moters, audibility

" 1-ammeters,portable, D.C.,
scale 60-0-80

My, 6 4d,, comron wire, 1bs.
“ Fails, 1 d.,common wire, 1bs.
G luils, 20 d., comon wire, 1bs,

q ralls, 40 d., cowwn wire, lbs,

P’

22

16

10

16

7

15

. §8 5 g

1 |Bubstitute
nil-asmotor
D.C.,scale
176-0-176
until stock
is oxhaus'd

E 88 o

X —
*vo
War sot for ficld and _'.'.‘.2
garrisen service e R g
Dperntion g¢
Platoon A §
15 |5 L28ls |8 [BR
hrticlo § é b} :n'_ by 2 9 H:’§‘ Remarlks
a8 ‘§ 9 " 3 g S g'-'@h
g 29 =k E 2 -
Gl o Fis]e 2 - |*# llla
e lg B2les |2 25
413314 Rals= |& |3%¢
Glasses, field Type EE 4 2 212 3 13 )
Gloves, leather, linemen,prs. 114 |0 ) 15
Gloves,rubber,lignt,lo.1l, prs. 2 . ~ 2
Q Glr-mn,mbber,henw,no.ll, prs. 1 1
Q Grinders, hand mith vitrified cur-
boruntum vheel, 6" x 11" 3 1
Crips,Puffalo, with pullevs,pra. 2 2 4
Crips, Haven ) 2 2
Groundnan's Equipment Type TE-23 2 8 8
Ground rods, Tvpe GP-16 a1z B {28
Hand sets,for telephone Type EE-4 6 6
Lawf & te,for tclephone Type EE-b 3 ]
e npure, cable, Bonita, 13"
H-nrers,messenger wood pole,
Hubhard #8911
fland s ts,telephone ,conplete,
recciver Type R=9 with cord #311
fead sets, radio, Tvpe P-11 2 2
y Hooks, brush 4 4
Q Hvdrometors, Type HY=2 5 q
Indudances ,varisble ,variometer
tyre, 060 to 500 mil. he
Infudences Jvari ablu, varioneter
type, #4580 o 4,00 mil.h.
1nductences garjable,varioneter
tvor., 348 t0 30,00 mil.h. 1
1,“\;1.{,31'9,&1- strnsa, Type =2
Trsnlators,pony, poreelain, !
Aguhle groove '
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Article

A

War pet for field and
rison service

2
-l
-
o
-

Flatoon

T
Cons truc tion

Telogroph Sec
Flatoon

Center Secti
Radlo Section
Telephone &

lessogo

Total Compruy

Additionel for use at

|

relatively poronmnt

posts & cuaje of a
neture

Remsris

Q Saws, eross-cut, 3% ft,

Q §aws,hand,crose-cut,8 point,28"

Q Screwdrivers,cabinet style,6"bladg 6 4

Q Screws,fetter drive,}" x 23"
4 Screvs,FLH.B,,3/4" No, 6, gross

Q frew,FHB,,
Q Screws,F.H.B,,
Q Screws ,R.H.B.,
Q e ?.H.B.,
Q Ecrews,R.H.B,,

13 No, 8, gross
1}" Fo.1Q, greoss
1" WNo. B, gross
13" Mo, 8, gross
2" Mo, 8, gross “-

Q Sorews, R.H.B,, 23" No. 8, grose

Q ferews, iron, “lat head, 23", ¥Wo.

10, gross

fet, buzzer instruction,Type EE-14

fot,monocord oper's,Type EE-64

Set,simplex telegraph,Type EE-76

Set,test, cableman's tone
Set,test,Universal, Type EE-85

Set,low frequercy amplifier,
Tvpe SCR-121 or BC-101

Set, battery charging,Type SCR-BZ? 1
Set,radio receiving,Type SCR-54-A 1
short range radia tele-

Set,. .

nhone % telegr-vh, Type SCR-

118-4

tet, U.¥. radio telegraph, Type

grp "%
Qi

.s,chort handle,round paint 3
R t-wels,round point,best steel B’

{i-mal Laro, Type EE-6
Siznal lamp, Type EE=7

L I

=

OS]

-

TR T T T RS

T TR MY RS Y e

e T Y

?
i
i
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Var
EArrison

A

sct Tor fiold and

service

Article

Headquarters

Operation

Platoon

liessnge Ceon=-

ter Section

Telephone &

Radio Sect,
Telegrurh

dection

Construction

Flateon

Total Comnny

It

& relatively peruanent

‘'t poats & coums of
natuce

«dJditionn]l Tor use

emariys

Needles, poised, magnetie

Panvle,Cavalry Division, Set,
Type AP=2°

Paraffine, lbs.

Pike poles,standard heavy, 1012
& 14 ft, long

Plkes, wiro
Pins, insulator, lom.t'l.}‘ x 9"

Pius,insulator ,G.1. 3" x 5" (for
traneposition bracvets)

Q Pliers,diagonal cutting, rounded

moee, 5

Fliers,long oval nose, 5"

o

Plicrs, side cutting, 6"

o

Poles,telephons, 25!
lsceivers, telephone, hand
Reel carts, pack, Type RL-16
Recls, breast, Tvpe RL-9
Reels, pav-out, cn barrow

Relays, telephone switchboard,
v.E, #44-C

Renewals for Type BA-14 batteries

Resistance, Type RE-1
Resistance, Type RS-2
Resistance, Type RS-3
p! Lrlerflhnh
Mheogtat ,porealni:n base , 10ohme

lingers, émlou for camp
tolnohone Type EE-4

Rings, bridle, 1" eye
Q Fope, 1", Manila, ft.

‘s ronator

22

[

10

16

12

25

12

10
10

78

(o

16

175

20

10

I

=

25
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g ¥ar get for field and
Var set for field and 3 & arrison gervice 4 g
FArrison service a8 Operation “ R
Operation 24 R Platoon o g
Platgon Fa 8%
‘ s T L[ ¢ . |50 8 . 2 iy
- S | '3 = A lesg ] B o 8 a
Article E g y B "d: 3 4, H; LJ. exrss E E E o & g E -2 E
[ gl o4 33 % 7 |34 & [8e Article o glg4 |2 8 | E 8 5 |Renarke
| 2] Uq =l i L A - @ E m|g E oglo =] & b
gl 54 Pkl 22 |2 (322 il 28]a128 (28] |22
8] 29. Bl 33 |89 2228 | 3| 85(3158s {8518 [g2¢
= Sa R &8 o i*_!i"--' L :é 2a|H|&a éd & %3
| Switehboard,Camp,T - - I i
| '_ ik £ ' z | ! Signal, supervisorv, camp swbd,,
S=itchtoard Units, Type Ef-2 5 s | ! conplete 3

Q Tables, folcing 3 3 l ; Sleeves,splicinr, paver,3/16"x3" 2000
Tacls, milonite, #18 lzw 250 500 ! ! Sleeving,lend 13" dizneter,ft, 50

Q@ Tmoe,friction,} 1b.rolls,lbs. 20 4 8 12 | 44 | ! Socvets, Tvoe £0-2 (for tube 10

| ¥ tvpe YT=] . o
Q Tape,rubber,} 1b. rolls, lbs. i 10 3| 4 6 | 22 I . Coclete,Tvpe §0-3 (Tor tube t io
—— i | i Q Solder,half and helf,lbs, VI-2) 10 ‘ 10
elephones,camp, Type ELC-4-A 1 2 .
Al ! e B 38 | ; G Solder, wiping, 1's. 2 10
Teleohones, Tyve Ei -5 4 4 8 | I
; i fonnders telarrach, ‘fechn 5
Tools, line construction,set |
i i i { Q Freed indieator 1
Trailer, storape battery 1 1 3 s | I
. =] i J fnoons,repular, shovel, best
T formers, ‘Tvuo c-21 i i ‘ steel,'s gl ’ ! s s
Tr.sdtters,broast, sot i 3 : Stationery,mess~pe center, set 1 . 1
Transnitters,telephone, for ' : ! ftationery, racio, set h 1
et ndard magneto telephone, ( ; | -
"lush mounting i | | 3 ! Stationerv,telegraph, set 2 2
! !

Q Trirmers,tree i 1 : 1 i Ctrips,terminal, 10 pr. 12 81 20
Trnek,radic,arny, Type SCR-97 | | i | '5-. itches,hook, wall telephone 3
(chassis @) 11 i 1 i

f-itchees,enap, 4=point, 5 anps. 2
Tubes,porcelain, standard, i ! hess > g 4 .
9/16" outside x 4" | 20 ! Switchee,¥nife,",P.£.T.,15 anps. "
Tubes,pereelsin,13/16" ovtside ‘ l ! povosiain pane
x 8 | | 10 ! Switches,bnife,lLP.0.T., 15 anosl
Tubes,vacuum, Type VT=1 RO 20 100 i porcelain base 2
| i 1 Temd ooe
Tubes, vacuun, Type VT-2 S0 10 100 ’r:o‘r:fs;‘:Eﬁ :}'s:'p. £.7., 25 anps{ N
| ' por 1
Mbes, vacuum, Tvpe VT=-4 .20 5 ‘25 i €itches, ni®e fPET, 15 Anns., x
Tubes, wvacuum, Type VT=5 ’20 BO ! vorcelain hase
= Imnife,! .¥.7.T.,156 amos.
’ Tubes, vacuum, Tvne VT-10 5 P ! N}_;:Yﬂf;\ s Tes k 2

L Typesriters,telerraph,caps only 1 1 2 4 1 & TEehtosrdi, Aelapraph, 4-1ins | 2 2
Volt-amreter, battery = £ d h, B-line 1
0-" amps., '0-11 volés 1 1 2 | ¢-itehhoards ,telepraph,

{ 4. ttoerde,locnl battery,nodel
\ ameter ,Teston Type 280, l 2 M ;eztrllgl'\ oc ; L
renrle 180-16=3 volts, 30-15<3 amps |1 1 s
. £+ *tehboards,moncceré, 4<line, A
Q " eners,round, 2" hold, G.I, 40 Teoe tT-9 2
¢ atches,pocket, 15 to 21 jewel 1 1h 2 For isrue Ewitzhtoard,nonocord, 12-line ! - :
: in time Tyme H-11 !
) of var i
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! War sct for fleld and %g
Cireular V:R DFP/RTVENT grrrieon rervice ]
fo. 139 Fashington, Mey 28, 1921 Upsretion ol
Flatoon b ‘é
-
APPOIFT'ENT OF OFFICERS TN TH' REGULIR /Ry : §1.8 |s | EF%6 L
msiek i §8 [S|®*® |2 % K5 |Remrks
ticle B (S = ? g5 .:; é 44 o2 -
1¢ A fiml exanination for appointment of lieutnents of the i leg = |2 |8 o ':'5.?
Repuler Army unser the orovisiens of Ak 605-5-will be held throaghest & (d4 |2 |58 9812 2t
the United States and in the Philippine Departrent, Hewaiian Deparsre nt, 3 [aw |Zled §4 I R
Panams Caml Dupert-ent, and with the Anerican Forees in Ger-any, begin- 2 |83 |d]|es o) (Bl )
ning Aupust 22, 1921, i
2.  Preliminary examinatinns vill be st-ried ot orce <nd continued R For issue .2
until Aupust 13, 1921, Facilities for conducting prelisinery exs=inpa- L :"’:“s'“i:;;:f:l'lmwms 7 5 6 S 4 |30 } time of wer
tions at educational institutions prior to gracustion ~ill be prev.ded ixl, with istl [ !
by departnent and corps area commanders, boards beirr composed of one -4 ist, 7 jewel, luminous For {esve in
officer of the line and one =edical nn.-limr “hen nececsery, The pro- o --pi‘,w-sr]:lr:‘:r{stiet E 3 3 A | 4 |18 ! time of ®rce
visions of naragraph 18, AR 605-5 are suspended nccordingly, ‘ I' I 1
. “avemeters, Type SCR-61 [
3. The nunber of vacancies in the various brrnchee of the serviee : ; 000
for ~hich this examination will be held will be *nneunced later. “here ‘ Thow, antenma; Typs Ro29; £
=11l be vacancies in all branches covered by 4R B05-5 except the Finance 61 mils,Tvpe ¥-37,ft. c00
Department and the Judge idvocate General's Derert-ent, 1 Fireyoridsa; sl nLie) ' 000
: Wire,counterpoise, Type W-30, ft. ,’
4. Infor-ation relative the scope and details of exeminetion s , 30 30 |60 |
contained in AR B05-5 and may be obtained at any militarv post cr st=tion, i Wb, i X bt st '
Aoplications mry be submitted at any military pest or stetion or at the Wire ,G,I. No. 9, BJV,G., Miles 1
“nrdcuarters of the department or corpe fren in “hich the candidate ' ;
des. Vire,G.I., Ho.14,B.7.G., niles 8
(210121, i.6.0.) Wire, house,tw.pr,,Tvoe T=-33,ft. 1000 1000
Bv order of the Secretary of Var: Yire,nagnet,#20(31.9 nils)DCC, lbsl 2
e .
PEYTON C. uicH Pire,negnet,#24(20.1 nils)DCC, 1bs 3
Official: Ma jor General, Chie® of ttafr i
P.C. H/RRIS ' ) Fire,negnet,#28(12.6 nils)DCC, be 1
The idjutent General Tire ,nagnet,#32 (8 mils) DCC, 1bs 1
"ire,clinex #18, BAS, 1bs. '
P Tire,climax #22, P, lbs. !
INTERNATIONAL COIMWUNICATION CONFERFHCE | " | 300
Y "ire ,messenger strand,5/16",ft,
Fhen the International Commnication Conference met ai Vaghing i 1 212
ton some months ago some natters of a technicnl nature wvere left for Tire, outpost,light kswesmL 08
later settlement, For that purpose a technizal comittee ceaneend nf N #ire,outpost, tw.pr., miles 104 5 |10 2
representatives of the countries that were parties to the Confofonca il ' . #17
7ill meet at Paris early this sumner. The United Strter 411 seoa ’ Vire,outeide distributing, 2
delepates to the technical cormittee from the rmy, lawy, Iept-en: o ' BAS , tw.pr., miles
Commarce (Furesu of Standards), and Post Office Teimitme nt, I¥i.p ¢ w-34, 4 400
General Georpe O. Squier, Chief Sipnal Of icer; 'ior .Jeserh (1. Tire,pothead,36 nils,Type N-34,
“auborgne, of the £ignal Corps, and Dr. Louis Cohen, = civiiiaa exvert - y ttery, for 5" x
tttached t.o the Signal Office, will renresent the irmy. Hear /dn, rel Ltru:allrrts't"-":lc'-.bl ¥ 10
T{lliam .G, Enllard, head of the laval Ccrrunicatiors tervize, e L
t=~ or three other officers will represent the lawvv, Anenr the rubieete
+ coneidered by the Comittee are aousrtionmert of vreve lenpihe $o
.our countries for high pover stations =and determination arc cefini- .
ion of ver.cus kinds of transnitters und eclassiiication Lnerscl,

b - Purchased by the Enfineer Corps
: . ™yr %ased by the Cranance [ent,

(AR'Y & HVY RECTSTER) f 2 " ap. aced ty thy Cuarter-aster Corps
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The emall condenser indicated strongly the presence of high

*squency oscillations in the plate circuit, =nd I thought about it a

eat deal 'rithout being able to account for their presence there in ey
satisfactory menner. During the surrier vacation that yezr, an idea was
suggested by the fundamental exiom of radio, "wherever there are high
frequency oscillations tune the circuit,” and the iden wns to see ~hat
would happen if the plate circuit of an sudion detector should be tuned
by means of an inductance.

All the old timers renenmber C.C. lnter lmowvn as M,C.C. and
".€,C., the *arconl press stntion 2t Vellfleet, ifass, This staticn was
the one hundred percent reliasble testing standby of all experimenters,
and on 1M.C.C. the first test was mcde, A standard 2udion cdetector
svstem was set up and tuned in, and a tuning inductance introduced into
the place circuit of the audion. Then various things bepan to happen.
As the plate inductance 'as increased, the sirnals were toosted in
gtrength to an inteneity unbelievable for those days, the more inductence
the louder the girnal, until suddenly the charncterictic tone of '.(.C.-=
the tone vhich any 0" the old timers, if they hqard it cn Judfment lorn
«oald recornize irstantly--disappeared, ené in ite place =g o loud
hicsin~ tone, undeniahly the sene station, 't recopnizable only hy the
characteristic sving and the messages transmitted. 4 slirht reduction
of the plate infuctance rnd the old tone was bnc! again,--nnd then the
nlacine of the hand NFAR a tunine condenser and the higeing tone reap-
perred, It recuired no particuler mental effort to remlize that here
-3¢ < ‘undarentally new phenomenon, as obecure as the prineciple of the
-neration of the rudion itself, tut vhich opened up &n entirely new field

préctical operatien. 0

Here the element of luck ended =nd it became -sinply a case of
a lot of hard ‘ork, digring out the nmeaning of the various phenomena,
A jong series of exomeriments was carried out on different wave lenrths
=nd 'fith various circuit modifications, and it becane possible on a small
nateur =ntenna to receiv= readable signals fron the navy chore stations
on the Pacific corst, the Ilanoas and Porto Vehlo stations in Brazil srd
the llarconi “ransatlantic station =t Clifden, Ireland, with resularity
everv night, e performance which & few months before vas undreaned of,
it ~hile the method of producing these results vms known, mr.ny of the
cthenomena involved were aes obscure es ever. The nost striking of the
various phenomena was, of course, the change of tone and the investiga=
zion centered on this. A number of things contrituted to the suspicion
that the hissinp state was due to the profuction of loeal sscillations
= the svsten. Vith this ides and the aid of some instruments borrowed
from one of the university laborztories, it was & relatively sinple
retter to determine that this was actuelly the case, Unce it vas appare
en* that the svetem was capable of generating oscillations, the explan=
gtion o7 another phenomenon bece=e plain. I had observed on a nunmber of
oscaszions durinpg the course of listening to various stations, that a
=histling note would frequentlv eopear in the telephones, vhich could be
varieé by =djustment of the receiving apparatus. I observed this partic-
ylarly in the course of listenirs to z wireless telephone staticn. After
+4a discoverv of the gererating feature of the evétem, the explaration
af the crenre in tone tecane apparente~the system vas actinp as a
Jeterodyne receiver, A series of tests confirmed this explaznation,

Thet is briefly the stody of how the invention of the feedback
~ireuit ceme anout, and how its propveriles of actirpg ac = peperator
12 + gelf-heterodyne were “iscovered. Since that tine a vagt amount
»# wprV hae becn carried out in investirzating in detamil the precise
~apner in ~hich the various pheromens occur znéd in determinine quanti-
tatively the Amplification riven by ths circuit in hoth the non-oseilla-
tine and oscillating state.

n

\/ THE REGENERATIVE CIRCUIT

(Edwin H. Armstrong)

tote: Edwin H, Arnstrong's contritution to the redio art, particularly
the 7acwwnm tube redio ert, is epoch making, MNo one who has enployed his
feedback or regenerative circuit can fail to appreciate its eminent valuse,
erd inexhaustidk possibilities, Armstrong made his invention when he was
n'out 21 years of zge and before he praduated in the Department of Elec-
tripal Engineering at Colunbia University in 1813. Althe the original
“iscovery "ms nore or less accidental, Arnstrong soon appreciated-the

ra=]1 meaning of it and applied it to the construction of the vacuum tube
oscillator, which is nore emsily and accurately controlleble then any
other oscillator in existence, The regenerative receiver and the regan=
erative oseillntor will always figure among the classleal inventions and
will oecupy a foremost position in the research lsboratorv, as well as in
the cormmercial vireless service, It entitled /rnstrong to e very high plmoe
emong electrical inventors.

“hen I was in Paris in the Spring of 1919 I met General Ferrie, the Chief
of the £ignal Corps of the fllied Armies, Armstrong was vorking under him,
The gemeral paid ne several well meant complinents which I refused to
accept on the pground that T hed done sp 1ittle for his Signal Corps. . "Ah,

Yonsicur le Professeur" exclaimed he, "but have you not piven ue Armstrong.”
. . PROF. MM, I, PUPIN

The question as to how the invention of the regenerative or
feed back circuit came about can best be enswered by the statement that it
=ee the result of a streak of luck=--and the kind of luck that comes once
in a lifetime, For, all things considered, the operation of the regenera=
tive circuit involves too many new phenomena, inextricably woven together
»ith the eperation of the aucdion, 2 device whose action was clouded in the
wetery of the DeForest gas ionization theory at the time the invention
-~s nade, for any one seriously to lay clain to a nental pre-conception af
the operation of the feed back method of emplification and oscillation.

The invention was the result of an idea==the kind of idea whisch
~ny be best expressed in the form "what would happen if" certain addtions
should be made to existing apparatus., The resulting tritl.of these addi-
tions urcovered a series of new phenormenz based on e new principle. The
discovery came out of a desire to find out exactly how the audion detecter
detected=-not an e=sy thing to do in the dark apes of '11 2nd '12 when the
werv scantv literature on the subject explained (without explaining) that
the action was due to ionized gas, and the audion was knovn to the art
simply as a detector of high frequency oscillations,

Te "ind out exactly what went on in the tube, I started an
investipation. This wes earried on under considerable difficulty, dnce
-v mz2in object in life just then was supposed to be the obtaining cf the
derree of Electrical Enpineer at Colunmbia University, and the professors
rould not be relied upon for the necessary charity nmar} of 6 unlesa a
ecertain so-cnlled reasonable anount of time was devoted to their
narticular coursee.

However, during this investipation it was observed that a
cordenser placed across the telephone receivers in a simple audion
receiver sometimes rave an increase in signal strenpth; not much of an
i.crease, *ut nevertheless a very definite incremse, and with only e
= -11 velue of capacity, HNow I had tried a condenser ncross the phones
-~ry tines before (vhat anateur has not, when preduating to the mudirn
frcm the erystal detector stape, where telephone shunt condensers orig-
inated) tut never before had there been any chservable change in signal
etrength * .
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GUARTZ CRYETLL ~ VIIETFRL

By Lieut, J. T. Filpate,fC

1. The attention of racic snrineers hes recentlv been
n tragted to the possibilitv of utilizing a quartz crvetel es a stendard
o fracurncy ~nd the consequznt development of a quart: ervestal waveneter.

2, THEORY

(=) The utilization of 2 cuartz crvstal cs = =e=re of deter-
~tning frecuency is based on the “®ll Inom "Piezo=fleetric :ffect” ~hich
ie dieplayed in such a ervstzl, Then = mechenicrl stress is inposed upom
» quartz crvetnl alonp one of its axes, un elcetricel etr-in ie sroduced
in a direction pervendicular to such axis, the nnpnitnde cf the strein
Aevending upon the mepnitude of stress to vhich the ervstzl ir subjected,
The converse of this is alsc true, thet is, if - ervstel is subiected to
“n electrical strees » nmecrznienl etrzin -#ill be orrducedin = dirsetien
vervendiculer to that in which the electrienl stress is directe’, It is
this characteristic, poscessed by qu-rrtz ervstaule, “hich ensbles their
atilization s n standard of frecuency,

3. In experimental rpparatus in vse st the wesent time a

#4211 quartz ervstnl is supported in such a wry that it is free to
wvibrate mbout the oivot on ~hich it is nourted, such piwot teinr deced
~here a node occurs in the natural wvibration of the crvetzl. Then the
crvgtrl is ~ounted in this 'ay it is connected reross the ter~innls of

ndeneger in a receiving set, nnd the capsecity of eguch condenger is

1ed until the receiving set is tuned to that of sone gererating set,
The ervstal will then be set into longitudinal vibration, orcvided the
frequency imposed on the reeeiving set is the sene as the natur=l
frequency of vibration of the crystal, The naintenance of such vibraticn
+ 111 consume a certain amount of enerpgy =nd there "rill be - Zrop in the
deflection of the pzlvanometer forminr part of the receiving circuit,
I® the naturel frequency of the crvstel is imown the frecuenc: of the
imocsed *ave is established. The natural freguency of = ervstsl ic cdg=-
fnally deternined bv puttinr the ervstal in = circuit as dercribed above
and deternmininf vith o standard weveneter the wave lenpth st “hich the
change in pnlvanometer deflection occure. After deternining the natursl
frecuency of & crystel, the ervetel itgelf nny be ised rs *n irdlcator
af euch freguency. IL is however, necessary to hrve a runber of ervstale
having a definite renfe of netural frecuencies in order tc use rich =
device as ¢ »aveneter, This is true because of' the “rct thet cne cr-std
~ay be used cnlv to deternine the weve length tc which it ir nrtursllv
reconant.

4, ACCURACY

(a) As regards the sccuracy in the deternination of -mve
lengthe obteinable with such = device, it is estinnte” that tho imve
leneths o be deterqined to ithin ten neters in Lwenty thousnnd,

L further study of thege phenomena is being mnde, some
the outriancing nroblems beinp the following:

T

Tithout considering the actual mechanien nf the cperation of
the gvsten let ue consider the physical resnlte nceimplished in
prectice, Crnrider first the results in the n-n-rscillating state.
Mearurements ~f the signal enerpy in the teleph ne receivers show that
an anplifieaticn ~f frem 100 to 1000 resultes frim the repenerative
actirn, the value depending ~n the strength «f the incrming signals,
the grenter anplificatirn being ~btained con the vreaker sirmals. By
resecn « " the nature cf the amplificaticn, wnich is <¢f the negntive
resistance type, the selectivity cf the sveten is greatly increased,
the gain in eelectivity becoming cre or-mwunced the lower the danping

f the inciming wave, Three distinct cperaticns are therefire carried
n similtane usly in the non— scillating state, l==the high frecuency
currents are repeneratively amplified; 2--the selectivity «f the systen

is increased; 3--the anplified high-freqgency currents are rectified
and converted into currents of telephonic frequency.

Vhen the emplific-tion is inerenszed bevond a certain limit the
svet«n pagges into the oscillating state and peneretes, in redio eircuits,
high=-frecuency currents. In this state it is applicable to the uses of
any generatcr, and because of its simplicity end reliability it is par-
ticularly applicable to the heterodyne receiving system, By far the
most interesting applieation is that of the "self-heterodyne"” in which
the same circuit and tube perforn simultaneously the functions of
generator of the loeal frequency, amplifier of the incoming high fre-~
quency »nd rectifier of the beat current to produce currents of sudible
frequency in the telephones, at the eame time piving the increase in
selectivity inherent in regenerative amplifieation, All these opera-
tions ro on sirultanecuely in the seme systen with a single tube ard ocut
of it all comes a sipnal 5000 times as strong as ti:e signal piven by a
eimple nufion circuit with a chopper, and far less cubject to the dis=-
turbing influence of static and interfering sifmals.

On account of the very fortunate combination of sensitiveness
and simplicitv, its effect on the art was irmediste. The emplifying
feature made possible transeoceanic sipmaling. The self-heterodyne
feature contri'uted very largely to the change fron spark to continuous
wave syetens, The penerating feature has been responsible for the
development of carrier wave or wired wireless sipgnaling. And this
nropress can be attributed, not to any earefully preconceived ideas,
tut to the versatile properties of the regeneretive circuit and the
luck that led to its discovery.

L

¢ The reason for the increase in signal strength obtained when the tele-
rhone reeeivers in the simple audicn circuit ere thunted by & condenser,
re=s ined unknown for a nunber of years., The explanation ie tn inter-
-gting one==the ordinary sucdion circuit is not ¢ neutral device as
reparde reacticn between the nlate and grid circuits. There is &
reaction which is in the oppcsite sense to the regeneretive reaction;
that is, the plate circuit robs the grid circuit of energy., This is
because -7 the capscity reactance of the telephone receivere. Vhen

shir i cdecrensed by a parallel condenser the signal strength increases.
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wire, however, losea in talking range where it gains in portability, since
the limit of good transmission with field telephones is from 7 to 9 piles
as compared with 12 to 15 miles for the twisted field wire, The expedient
of converting an isolated circuit which has become extended beyond these
1imits into a ground return circuit results in a doubling or even tripling
of the effective range of tranemission, In this case both sides of the
palr are used as a single metallic path, A non-stranded copper-clad steel
‘sted pair, known as "Outside Distrituting 17-2" was used in grest quanti-
s during the "orld Yar by Americen signalmen, and will in ell probability
v again used in any lerge future operations becsuse of iis extensive manu=
f-cture for commercial use, In spite of ite lower teneile strength end
greater weipht, this wire was popular with former cormercial linemen because
eplices could be made more earily than with the stranded field or ocutpost
types. '
"8, Numerous-connectors and knots have been tried with the stranded
«ire sinee the soringiness of the steel wires =ill .03 reruil of a eatis-
factory "Jestern Union"” eplice, The most satisfcctory of these eplices is
made by stripping the ends for about 2 inches and tying these bare ends in a
square knot, This knot should then be seized with a piese of soft copper
wire, #18 or #2Q about 6 inches long, and then covered with rubber and
friction tape, Splices in a twisted pair should of course be stappered,
This splice has the advantage of being smell ehough to go neatly on a = .
reel and offers no loop which will catch on projsctions cr entangle men or
herses.. Ite tensile strength is nearly that of the wire. Vhen circumstan-
oes depand the omisslon of the soft copper wire wrapping, then great care
must be talen to make a tight'knot and wrap it eecurely with the tape,
btecause of the springy cheracter of the steel strarids,

6, | Effort is being made to develop 2 mltaﬁié extrae lipht twisted -
pair, ., This wire will be designed to meet the needs 9% combet battalions
e1d ehould weigh not more than the "cable leger' o. /iench menufacture which

is familiar to signalmen who served in France, X% shcvld have sufficiently

1 transmission qualities to permit conversati
1d have sufficient insulation to withstand edy
tus several hours. :

©p to three miles and
rse weather conditions

Ts The oroper placing of 2 line zlong the road is a metter of
experience and common sense. As is well known a tvisted pair which ie
allgwed to lie.on or across a well traveled roed will develop trouble in &
few mirutes, The great amount of traffic which is to be found cn end near
a main axial rosd during a drive makes it imperative that wires must be
leid well 2way from this road or else lifted up so as to clear vehicles.

B. Exrveriences with enemy shell fire have also shosm the necessity
of avoiding main roads and inportant road junetions. The establishment of
alterrate routes and the spreading apart of circuits to reduce the liabilivy
of having all channels destroyed by one ehell have cone to be general
practice.

9. Cables from ebservation balloons which ere being towed while
in the alr are the enemies of overhead cross-overs and the tanks with their
tendency to leave the reguler roads 2nd molest wire conmunicetions which
have been laid across the open field must be reckoned with by the signel
officer, He will do well to familiarize himself with the intentions of
these units and learn the routes over which they expect to advance,

10. Ae conditions of stabilization cccur and continue, the wire
svetem of a unit is gradually developed from its originzl instellation to
a more pernanent snd lasting one, The hastily leid field wire lines ere
. wated where necessary &nd according to the degree of stabilizetion, the

owing metnods of construction are adopted in the forward ereas:

On short stekes

In speciel wire trenches
In communieation trenches
In buried ceble trenches,

L 42-3-

(a) The deternination of the s&i i
rnificance of certerin properties
of quartz crvstal as regards their matural frecuencies. ik

Sod ot ) From the data available no definite relaticnship has been
! 10 exist between the size of the crystal and iis ratural period of
h _.orat. on or between the relative directicn of the lonpitudinal germetrie
e "f_Cf}'utal 2s used in this set and its optical axis, The modulus cf
€iacticity of the erystal of course has a definite significrnce.

¢ .
{v) The detacticn of the existence ¢f harmonies for & given

ersstal so me to permit the utilizatie
for several different wave lengths, WEE Sisiaple Spil et il

To date the exist
Akt ence of harmonics has not been patisfactorily

o :. In general the use of quertz crystzls &s stenierde of frequen-
es has becone quite possible, and with a little beiter uncerstanding of
the inherent phenomena this poesibility will be grezvly enhanced,

TIRE AXIS INSTALLATION AND MAINTENANCE T'ITHIN THE DIVISION
(Familiarity vith "Signal Comnunications for All Arms" ia aasumed)

1 In the divieion during an advanee, the efficiency of wire
- um?--\u.nicntluns ard the economy of wire and labor demand a system of instal-
1ution and maintenance by which the maximum uze may be obtained frem eseh
'ne lald before it 1s disearded or szlvaged,

24 From the standpoint of installatio
=:ct be so physically conestructed that it ﬁllnb:h;:n:xdt?::::::nlim
s"used by eithes the enemy or friendly forces, as well as time and- coﬁdi-
:ras will permit, It met te properly tapgged for identification and
ervirped for test and supervision. The route of the 1inz must be sc chosen
% 3% as a circuit its usefulnese will not terminste with its first sssign=
= 7t, If located with on eye to future needs, merny circuits or pa~ts cg
L,_;‘;lqzi t:.;irr—f\s;irr.‘e’d sn:u\;::dlduring each suecessive step nf- the-advance,
enti e lires can be re n
st BB el comn:i:::f permenent manner during a peried of

3, Fron the standpoint of maintenance the line
; must be kept in
repeir, 2nd &n up-to-date record of it must be svailable to each u?fnel
officer to whom it is, or nay some day be, of interest, -

Construction Methods =ithin the Divisiom

4, The universal demand for the telephone >
telephone inter¢ept apparatus into modern va.rir)m-e ,:‘gh&:t::::c:s»::f e
afforded by grounded circuits have ° ~made ocmp:c:.e malal 1;—1:'1"\'-:&‘ 7
twisiad pair rire the standard construction for c¢iv »naf t.'-nohé ‘;:1:‘“
an advance, Twisted pair field *dre (wire Type V=&l\=ith es;'- ﬂoﬂ‘:'wi’og

curnoeset 3 Lon sieel vires, 12 mils in dismeter, twisted about ome ¢

mira, 28 mils in dianeter, and covered with rubkter inculetion and cotrgp"
~ -4 weirhe 18C Ibs. to the eircuit mile, Iis hiph tenciie stvensth m:ke
1dedl for laving from a wire eart or from en imp-cvises r’aeL. -\o-:rt.nd Y
, - :tor truck, trid ler or horsedrewn vehicle, A 1ishter :"r‘— t."l 1.-; n;\
r -3st (rire type 7-£4) with each conductor made of 1n;eﬂ~5::'°1 'v-';r: p;r
-2 tronze vdres, 13 mile in dlemeter, tuigted arcurns :;.p L;:me tris "
mit. in dismeter, and covered vith rubber ineuletion and navaffined o4 Y
trnaad weiphs )25 1bs. to the eirewit mile, T4 ig moro 9;-‘-105 i‘: o
gl ueticn where the wire muct te brought forvurd by s.:_;_-‘-jh“q;. i ‘“r-c-‘m-

ord without the aid of enimal or moler Arswn transnoristion, “re outuest
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Orders |

186, Tnetructions and orders for the technieal &nd tactical eppil-
n of eipral cormunications sre discusses in "Figns) Cor—uriecations for
a 38," It will not be necessary at this time 16 go into the details
0" _.e plan of sifnal comwmunications, or those paragraphs in the field order
diich apply to simal troops and axes of eignal comvmnicetions,

bt

17. In the overations order of the sigmal unit, however, is found
"wo means by vhich coordination of our technical details ies secured Ths
mmrt of the order referring to wire corrmnications is usually given verbally
*v the signal officer to his chiefs of construction and operation and to
“he sirnal officers of subordinate units, ihen time sndé circunmatanees
nermit, a conference is cal led, since in this conference many smz=ll details
mey be erranged between the various officers. Prior to the conference, the
sirnal officer of the unit hae made a study of the gituation from the field
orders, the map, and if possible & reconnsisrence. e mey Le ohliged to pain
his knowledge of actual conditions of the terrain from the ruborcirs tee
“hen they report for the confererce.

18, Althourh his orders nay be verbal, yet the: —ill irvarisbly be
supplemented by such meps and disgrams &s will meke the= - ~ir. Two typee
of maps or sketches are designed for this and copies cf ‘hem should be
#istributed or else the officers permitted to meke their -- les from the
original. One of these is the Line Route MMap, (Fig. 2}, Ihis map shows
the geographic disposition of the various hegdguarters =zr¥ed upon = =ili-
tery map of suitable seale. It also shows the exes of thz units concerned,
the geographic routing of the lines existing and proposed, =nd tre loestiom
of such test stations % the unit signzl officer ceems zcvisable to
ore ‘ba, The number of circuits along h route ir shown by s fipure on
th /» The other is the Circuit Dia « (Fir, 3). This iz a conventionel
or scnematic sketch ghowing the ind | 2ire=itis snd their connections
1t each test:station and switchboard frete.

e L

185 To woid confusion the divisional =xxis ir crdirarily divided
into gpqguhic sections, A secijon is of such length thzi [t can be
acsighed ag a tagk for a constructlop‘party with = view to the game mrty
remaining in-gharge of maintenance of their section. A section berins and
terminates with a switchboard frame or test station, Sections are numpered
“rom rear to front in serial order, "Section Zero", "Section Cne,", ete,
The circuits within each section will bear rurbers, the hundreds correspond=
ing to that section, thus the circuit in fection Two =ish* L: riven a
circuit nunber "lo. 209, and the seme circuit contimied 1= f¢- i-n Three,
"No. 309", and so on. By means of these circuit mumberc roups: -eparts ean
easily be made by each chief of constructic: norty or =i Erie party with
referrnce to completion of a line, and mainten=nce wers. 7 v clr-cuits
are properly tagged this assignment of numbere will be «f n.ilvrisl aid te
the linemen in seeking and revorting trouble,

Test Stations and Test Pointn

20, TEST STATIONS are stations placed rlo- - "~ s DT AN
ourpose of makine line tests and such cross comno~" .- L ricred or
necessary, These stations effect the temporary p-icti- - he ‘ine jn
crse of failure of one or more circuits., Such stali oo 370 L = tegt
f,a~- ~hich expands into a cross connecting frame ~: .. £l r dotm

teation of effort when a tactical eentral mcovor ir ac? vpits the
...on. Test stntions are loceted not only et (b = et tuetisne bat

<} other pointe as ere deemed advisable by t*> e*iaf ¢ corstructing
seanel, Suen additional points might be detcrmlioe wilh ref :-ure to
-t noassible and probable availability as Noitus» ¢ mond noswe er their
#s3il with reference to patching through of damared circuits,
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11. The matter of line construction lies within the scope of another
‘re eommunication pumahlel “thigh will deal porticularly s7ith that subject,
ntion o the methods empioyed ig nade here in order to lead up to the
t ctica) and technical phases of the wire axis problem.

Telephone Service in the Division

12, The comand telephone system within the divicion may be consid-
wviad in general by the sipnal perscnnel as = means by which each commander
a1d his staff may talk to superior, suborcinate, supporting, end adjacent
comanders nnd their etaffs, The system extends dovn to &nd including
kattnlions. Switchboards at each hendquarters handle local tr-f“ic between
the various officer, and “lso s-itch calle over trumks to the hourds of
cther units., Special boards, such as at forwsrd commnicetica centers, not
et a headquarters, serve as trunk svitch'ng points. Other <e.vice is
demanded in edcdition to the locals and trunke ahbove outlined, - intenance
of the svstem necessitates a loeal to the 'rire chie¢f at each boerd. The
neceage center and the radio station are entitled to rervice —han condi-
tions will permit. The observation post or posts pertd ning to the head-
cuarters rust usually be connected before the headquarters teping te
fiiction st that particular loeality. Such posts are oftea ai a distance
fron the switchboard, The special needs for continuous eertice in the
Artillery between the obeervers, the battalions, the bati=-ics, end, in
eome cases, the incdividual funs, have given rice to e specinl system kmowm
as the Artillery Battalion Fire<Control Syrtem, This systen is distinct
from the cgmand system tut where the two overlap the srme rgencies are
usually employed for both systems,

13. The pgreatest problems fer the sifnal personnel erise when the

rivieion advances, Each headquarters moves forvard =nd in moving demands
r re loeal installation, ae mell ne an uninterruptsd trunk cervice, Trunks

ich have been so located as to pass through. or near the new command

t=, nead not be discarded but may be utilired =ithet 2:°- | This is
zia :ilustretion of the fact, set forth in Paraeraph 2, that lines sheuld *
te =5 located that the circuits or part of thea may be reassijned and used
darine each step of the advance.

Vire sxis of Sigmel Comrunicatinns

14, The route of advance of e commaund post is desirnet:d ¢ its
"axiz of eifnal comwnications,” Each successive location o7 » .ivard
port can not definitely be loeated al the beginning of en cpasis Yazt §4°
the route of advance be known to the signnl officer, he ann fiu '~ - "t re ha

extends his lires to—ard the front. Further than this. *he rooe 7
of the lines of each subordinate unit should be s0 @i re: o2

tuild into the general scheme of their supericr unit, Tnis '3
cooriination tet reen sirncl officers of sll units in the divioesion.

15. Tnis vorks out within the division in the f31loviar way: The
stwigion sifmal of "icer advances his lines to the bri ric w. 3» vwio
tapal axir, He +rill establish a forrar?d covmnicatiz. =e "=
-aint in tae vicinity of the bripadee in cnse they re ronnct -
catst ag n =enter from which to pive division-to-briprde, rue B

rede rereize, In contemplatineg an avance he will raa hie Ylir.u Terard
si nf his nxis s far as practicable, and often to arothcr fervyd rorvune

Ler ‘4on centiral in the vicinity of the refiments. 1In menr orti= che nxis
~r she Aivision coincider fron time to time with that ¢ ~e rr 4%, pthap
T+ 0 rtry briryde, This permite furtrer cooperaticn in *S- —ori zaf cats
¢ m +ke exvendlture of —ire and labor, The rel-ti.n .~: ren the Sricade

~nd 43 rorinence is similar to that ocutlired above bes-esn the aivisiern
+a its bripades,
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26, The chief of the mriv should alweys be furnished with ¢ line
cente man and A circuit diagran or such extracts ms vill be necessary 1o hin
tw work., The line route map dees not in any bird him 50 Bs to nrevent
¢ slirht devietions for the purnose of securing orotection for the

«rsonnel or the line,

27, The location of test points is usually left to the discretion
of the chief of this construction perty, sirce rapi¢ location of trouble and
+.onomv of his men are his personel responsibility. In constructing an
srtirely new section, the party will start by placing a test frame anc leav-
inp the test party in charpe, At the en? of the section, if no test statiomn
\=g already been established, another frame will be installed, /s scon as
(te circuits have been tected throurh, the chief of the perty will immed-

; tely recort to the signal officer of hit unit the cenpleticon of his task
4 t'- numbers of the circuits. He «ill in return receive vrders for the
connections ard assipnments of these circuits if such heve not alreacy been

fe verbally or indicated in a cireuit disgren,

28. Each operating detail, whether they represert = tacticel hesd=-
ouarters switchboard or & Forward Cowunicetion Center, are ro equipped
thet they can either make the oririnal inetallsztior of a frarme tomrd vith
terminal etripe for the inconming lire or erlarpe and extend the frzme of &
test station so s Lo take gareo” their circuits fron locnl phones. Extre
frame boards are added above or belew the oripinal toardé whenever rnecessary.

29, vhen e central is installed, the jurisdiction of the corstruc=
' personnel terminates with the inconing trurk lines, Local phones erd
4ite are installed and naintained by the opersting detail.

30. The wire chief of each switchhoard should possees such
nortions of the Plan of fipnal Corunicetions ag relute to telephone code,
ete., nnd n circuit diagran including sll rir-uite -rithin his ot of the
eagtor. The 8 itchboard must te furnished with a loesl directory, Telephone
Code =nd = Traffic Disgram., The TRIFFIC DI/GiiM (Fig. 9) is a schenstie
chorine seitching points by their code names -nf the nunmber of chenrels
retween then,

i Reports erd Inetructions
31. A deily comrmunicaticns report is nade by the rignel of ficer or

roncommissioned of ficer of each unit to hie technictl superior, This recort
+g oroinarily telephoned tut where chances in route or complicated changes
in c.rcuits are nade, this verosl report shculd be supplementsa by line
routa mape (or tracings) and circuit disprans gent in by courler,

32. The drily repert covers radio, courier, visusl, pigeon ard
pyrotechnic services; supply, traffic, interruptions, etc., 3s vell es a
report on the wire systen,

33. The part of the report concerning the rire system thould cover
the following:

(a) Construction ~ Propress of lines urnder constructicn,
Lines conpleted last 24 hours, Fiving
circuit mu=te=s,

b) Assignments - Chanpez in ci-cuite. Trafic lcnde.

e) Interruptions- Cauzs anc Lyno ot of sgervirs.

Equipment & Supplies = Lxpenéitures and romaisitions.

_2!. Test stations are usually knorn by the nsne of the torn or

socnlate, ‘.\:j. for the gake of cle=rness m cede naxe ey be piven a test

:- tior crovided such code name is known throuphout the sirnal comer rc.i.

nis code name gesimatos a peographic point and not the dehr:h-kent- n:hinh
-_\lr!s‘or maintains the inst2llation, Every test station is marked vith a
fiseal Corng flag to help couriers and acdvenes parties fron tacticml head-
imarters t> find it. The origimal instellnticon 2t a test statio;x ccn;:uu
of a frame board to which is - ttache: one .r more terminal strips "v;e Ti=
£1, *lonp its rirht hond edpe. The toar? rust be of such & slzg‘:v'tn i
ccomnodate the nnticipated nunber f eircuits. Cirenits under ro;struc'ion
re brm_:;-\!. inte bindine posts on t'e teriinal strip and as rutmi;-:r ri"c-uitﬂ
in centizantion of the line are ep.iv conrocted it -nother psir cf-fis.ﬁn
*he save strip. Connections ere -ade ro *le test phone by -péa's ef rard;
=itk riip: fastened to the bindinp nosts of the blénk. Its ro:ml connec*
tion is en the circuit desipnated as the Control Lireuit but‘ if tkis
elrouit ‘..‘s_:llsu used fer trafdic, 1:\5*@?;?—-'{;??3&1_:';_\; three ﬂ-;;t ringe
of the calling bell, In case of patching throvpie i.e COrBGrari1 —e--.-"
gipgnins certsin channels, junpers fcr naking the desir;é cc ;;h(-c:i;ny- ;'n‘.
ingerted and the loops between the inconir; &nd correspondi ing
VOITAC ire wuk, ey sponding ontpoing

22. tiritchbhoards are mnde up =itk
she line terninals to 3 comnector tlock,
asta

: one hundred foot cable jcining

. N pon arrival of & gritchtorrd for
llation nt & point vhere a test staticn exists, the evitchborrd's

rer block is festened to the left ride of the frame bonrd anc sross
orrsctions are made with the ripht zide Yefore the -'un',-.;"‘ ,.yi,hn:.-.f:-i:.nn
€e: ',G-.'h:-'l’ threugh circuits are reéacved.  After the .r.'.-v-';" -'.ard i’r* Ee?;l
siacs? in werking order the test station rerty continue l; :r:;;-o t}-&"} t.w;.
- on¢ on the control efrcuit but make no reply to ealls unle’sg t"u-e:- shr.;t

rings 9re fiven. Orcinarily trouble infors-ti i
cings ar ie inforsstion is referred vt
1see- wire chief or chief overater, EelD then by Aae

conn

23. “hen the tscticel eentral mpain mov j r
sypeurh connactions between circuite :n i!.:rr.i:ft;vii‘xg:\: :::;: :Ttg‘;n;::dcr
o | ‘-:-?1.“'(-", the cross ~an-ections are cut wray, and the terninel e\"rina
ralanring to the switchhtoard are thern removed. "E‘he frame then re.vert to
:4] former status and name as A tes* station, Yhen the ner.alseit "t'!'\
- station in & given locality is passed, the sirmml of!‘icn;— o!;: 1he unit
-=serned —1v direct that the test station he nbandoned. CUfres ndin,
sircuits are then spliced through and the test frame is ent.irelvP:cr:iov':d.

24, TEET FOINTE are intermediate roints located nlong the axis with

g ev *0 rapadly localizing nd reptirirs line trouble, 1They nre rchie= .
+isas tinced no more than a halfemile spard, 4t a test noint tf;ere are e

- with a telephone, The latier czn be bridged ncrose one of the ‘

e he use of F!:'mkol clips. Teet porints are desipnated "Test

Test Point B", ete, frenm rear %o front. The chief of con-
on ork will ordinarily mesign a series of test letters to esach

fugervisory personnel at intermedizte test pointe =rd teti
nabitunlly keep their. test phores on the lowest numbered cireuit
o her circuit 2z may be desirncted as the centrol ecircuit. In c'-;n
hig sireuit hes been assiened to traffic “uty, they only answer to eclls
£ trree short rings. ’ '

Construction Parties

26, Tue chief of the construction prriy is nasripned a secticn to

« anstruct, meintain, or eonstruct erd meirdodrn, The prireiple here

ol7ed e that it is Test to sllow: = parvy 4 —sines Yhe .ir.-u,-{.--«nrh
{-ey have cOMBtEWNd frf %o taie charse tmer t11 of the cirewits tetveen
1=~ given peographic points. "Ter the neceesidy fo- s .jp{:l ':mi"tﬁ"l'-cﬂl
-# 5 given section TesnRBEes, WLEn Lre suriy reeienid o this section me
bs -moved forward by the ieud frop medno: erd :ecicrad ks ats ,,w_y
cection to naintain or o construct aréd maimvetr, fritore vhich Rave
become comparatively "quiet” nre turned cver v tre oteritione personrel
for maintensnee. o




34, The tunerior si=mal officer stou
subordinate iqforned o chinpes in cireuit agsirmrerts, tra®fic, and
1ine routirgs which may affect hinm, The divigion sirmal cf icer should
frequently iecue a nimeopraphed or hectographid cireuit diarran to the
waricus signal chiefs throurhout the divigion as wel) a8 ¢ iralfis 87,

wa for all switchboards,

14 in turn keep each

EIGKAL CORPS PAMPHLETS

The following prnphlets dealin
either already been printed or are now i
and will soon be available for iggue:

F with fignal Corpe subiects have
n the h:nde of the public printer,

ELEMENTARY ELECTRICITY - TRATNING P/MPHLET NO. 1 {3rd Elition)

Thie pamphlet, written by Caotain
Section, Office of the Chief Eipnal Dfficer,
antlogies and diaprans, is ~ritten in terns of simple English, 2nd without
» deubt ip the best yet written on the subject that ern be uesd for the
purpose of instructing the Signal Corps soldier, "“Elemertery Flectricity”,
Training Pamohlet Jic, 1, hes been distributed to &11 ofleers of the
Rerular Army, Hational Guard and Reserve Corps. ‘dditionc] copies may te
secured from the Superintendent of Documents, Government Printine Office,
“ashington, D.C., for 16 cents PET copy.

Leon H, Richmord, Trzining
ie replete with £ etches,

TRAINING PAMPHLET NO. 10- ™'IRE AXIS INSTALLATION AND YWINTENANCE “'TTHIN
A PIVISTION." ;

This will soon be availible. The major poriion of thie pamphlet
“ppears under the above title in this issue of the forn-tis Ba2d
e subject matter should be of gEreat interest to all £
cers because it eryetalizes the £i
installing and meinteining wire e

: P12iziin,
igral Corps offi-
gnzl Corpe doctrine with regmrd to
ormunicetion within ¢ division,

RADIO PAMPHLFT NO. 40 - "THE PRINCIPLES UNDERLYING RADIO CONTRICATION".

A new edition completely revised with much new matter added
thereto is soon to po to press, This pemphlet has indeed been « boon to

berinnere by reason of the very thorough mammer in which it exnlains the
radio art,

LIKE RADIO COMMUNICATION

In line radic comunication electric oseilleticns are penercted
end mofulated by the methods employed in radio, These orriiintions,
ins*ead of being 1lc@ to an 'ntenna to be radiated ns Hervzian wares, are
imozaseed on a conducting line vhich extends to the recaivine station,
1hi: line puides the weves to the receiving station vhere troy are detected
by ral.o methods and apparatus of radio type, no receiving s-tensm, hewe ver,
“=inz necessary., The fundamentsl difference betwecen radis rre lire radio

3 in the fact that in’the former electric waves rre pedistes 1 Epane,

212 in the latter they ars puided by a conducting lire uzed - that
msrzcie, The conducting line doee not destroy, nor »“0 any extent, distort
che mogulatec form of the oscillations which arc imrsesced uwpon it. Thms
both *elanh2ay ani telepccray tre poscible by this mothod, The nemes
"GufZed “avs Telephony and Telegraphy”, "Fiph T:emuency Telephomy srd
Teleprathy”, “Carrier Current Tel=prony and Telrorr Pt Meipal PeagL",
“i.ts Ta.eices” and others have all bemn npplied to this new art of
comunication,
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"n Germany and Japen powor lincs are belng utilized 2s “he conducting lines.
line radio comrunigation has given a great impetus to the development of
wocuum tube and circuits used with it. GSome progress hes been made in inven=
ting methods bv which a wacuun tube will generate oscillaticns only when
uctuated by the woice, Progress has alco been made in developing circuite
«hich pernit the use of the same vacuum tube us 8 detector and a generator
vithout requiring any switching arrangement, Also circuite containing no

¢ itches have been designed which perait of sending and receiving at the same
slation, different vacuun tubes beirg used in each case. New methods of
soparating frequencies and bands of frequencies have also been developed.

Line radio apparatus may be bridged across & metallie eircuit or it
-8y be ueed on A line having a ground return. In the latter case line radio
telephony is not subject to the interferinr noises met with in an ordinery
pround return telephone line. This is because the line redio frequencies to
*%ich the circuits are tuned are much gresater than the frequencies of the

currents that usually csuse disturbing nolses. One of the methods of connect-

ing line radio apparatus to m circuit, used by General Squier in his original
‘nr¥, is a5 followe: The oscilletions are generated #nd moculnted by redio
wwthode ard impressed upon the oscillation transformer. The secondary of the
ngcillstion tranefrmer is bridged across the line, In addition to the secon=
dary of the transformer there are also in this bridging circuit a variable
inductance . ) and & variable capacity - . which are the tuning elememts of

the ~n system. It hes been found that suitable adjustment of the inductm ce=

e pacity value for » given frequency ineresres several fold the currert input
to the line, At the receiving station a sinilar arrangement is made and the
strencth of the oscillations received are incremsed by proper tuninr.

R.0.T.C. SMMPER CAMP

#bout four hundred ‘=merican collepe men rre ex.ected to rrrive at
¢ p Autred Vail, Pew Jerzey, on June 23 for the cnnuzl ¥,0,T.C. Summer Cenp
o™ the Sign:z1l Corps, These men hBil from ten different colleges where Unite
0" the firn=l Corps R.O.T.C. are meintaired, Many of the students were at
owmp lagt vear, and their return to c= p this year is an evidence of the
rl asure and benefit which they have found the cemp hes to offer.

Turing the eix weeks' eamp the litcst developments in sipnzl come
munic-*ione +ill be studied as vell as tactisal principles and practiesl
Sirnsl Corps vork. Special lecturers are being imported fronm the General
Service fchools at Fort leaverworth, Fansue, to give instruction in the tac-
ties #rd technique of the werious arms of the service and their gpecizl needs
~ith repard to sirnal comrwnications, One of the most prominent code and
cirter experts in the countrv will be in campfor . few davs to pive a short
gories of lectures,

Abtout thirty rerular officers of the Sipnal Corpe will be detailed
to this earp as instructors. Quite a larpe number of thase were instructae
at 1c:¢ venr's comp =nd are well knon to the men of the K.0.T.C.

Plns mre nlready under way for the formation of a company breebsll
lorpue and for the organieation of variocur field sporte,
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Oscillntions of differant frequencive nmay be impresred simultaneoue-

.7 at either or beth ends of » wire which will earry them vithout destroving
the charecterirtics of rn frequoncy impressed. This fret mnkes it nessible
‘o use the sane wire to trensnit simultanecusly a l:rge nmber of two=wany
v seapes, either telephonic or teleprrphic, or both. The nunber is limited,
1r telegraphy, only by the selectivity of the receiving spparetus., Oscil-

ticns differiny by five per cent in frequency cen readily be separated.
‘v there is a larpe ranre of frequencies avuilable, a lerpe number of tele~
“*aohic messafes €nn be carried over one wire, In line redio telephony the

*=her of mesrerer is limited bv the same restriction smd %, Lie fact Lhat
tte freouency uesed in one nessape must differ from the next higher or lower
frequency by at least 2000. This is because the range of effective frequen-
cieg of the human voice lies within the limits, 200 - 2000, An oscillation
of reatio frequency nodfulated by the voiee becomes, in renlityv, = complex
neciliaticn in “hich are present the original frequency plus and minue the
frequoncirs of the woice, Thus in addition to the oririn-1 freaquency there
are pregent side bands of frequencies, one side band being the oripinal
frecuency plus the speech frequencies, the other side brnd beiny the oripincl
frocuency mloes the speech frequencies. In order to reproduce speech cne of
these £ide bards nust act upon a detector, therefore in order to permit the
similtancous transniesion of more than one telephone conversation writhout
‘rtorference, the oripinal unmodulated frequencies muet differ by at lenst
2000 in order to anllow for the side band,

In nddition to the preat ndeantage of mul4ip® ng explained i. tne
prececing parapraphs, line radio telephony rives a more exact reproductien
of th: oririntl voice than does ordinnry telephony. In ordinary telephony
v~ clectric vaves tranemitted have the freguencies of the speech vrve
consisting of a furdamentsl and its hornmonics or overtones. The renpe of
‘rroucrcies of speech is, 25 noted above, considered to be conteined »ithin
t o limits, 200 = 2000, These waves in the transmission alonpg the line nre
atteructed, (damped out) the attenuation on any particular line depending
ipon *he freguency, being preater for hirher frequencies. Thue in ordintry
telophony the hirher frecuencies suffer n preater ettenuntion than the lower
frequencies. This results in speech distortion, In line radio telephony the

ttepustion for =1l the frequencies of the cpeech wnve is nearly the egsme ae
‘e ratin P the hirhest frecuency of the cpeech wave plus the frecuency

of the unmodulated oscillation, to the lowest frequency of the speech wave
ius the frequency of the unmedulated cecillation is rearly unity. For

* stanee, if a voice has = fundamental of 250 vibrations per second end one
.t the overtones is 1250 vibrations ner recond, the frequency of the compo=
rent of the current corresconding to the latier is, in ordinery telephony,
five times that of the former, Vith the szre voice trarsmitted by line
radio, ueins & frequency of 150,000 the ratio of the frequency due to this
particular overtone (151,250) to the frequency due to the fundamental
1150,250) 1e 1,006, The ratio, in euch c=ge, indicates the relntive mapgni-
tude of the = ttenuation of the frequencies considered., It is seen therefore
that rrecch distortion due to unequal attenuation of the conponent frequen=
cies of the volee is nractiecally absent in line radio telephony.

Line racio has many other sdvantures besides the poseibilities
£ rultiolexing rrd the reproduction of distortionless speech, A corducting
lire uged for any other purpoee ¢an also be used nt the same time for line
r-4io vithout =ny interference arising., Powver lines, rs well as telephone
ez, muy bte used simultaneously for line redio., Fxernt vhere n catla is
ret we the conducting line, the power required to communieate between twe
~ints by line radio is, even without the -id of receatere, much less than
=% reguired in ordinary radio, It ie of courge entirely practicztle to
-e repesters in 3 line radio systes) thur “urther reducing the pover
aquired.

Line rndlo eystens are 2lrescy in commercizl use in the United
States, Ceneda, Erpland, Jrpon ard Germrny, Line redio is being uszed on
aany of the commereinl lonz Aistrnes tolechone lines in the United Stetes,
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BETS USED IN THE ARMY RADIO NET COVERIKG THE UNITED ETATES

There are roon to be installed at waricus relecte? Losus throughout
the United States, powerful wacuum tube transmitting redio sets Type
§CR-140or £CR=141, These sets, together with axisting stations, »ill
form a radio net covering the entire United States. The two sets differ
in that one of them is used where a direct current source of power is
avnilable and the other is used there sn alternating current rource of
power is available, They are very similar to the transmitting pert of
the Set Type ECR=97, the main difference being that the latter is mounted
on a truek, while the SCR-140 or fCR-141 forn fixed stations, These

sete are arrenged for radio telephony -nd buzzer modulated radic tele-
graphy, in eddition to undamped ave radio telegraphy.

In these sets the main vacuum tubes used are six plictrcn tutes,
Type VT-10, In undanped wave radio telegraphy, these six tubes zra
erployed ns generators. In buzzer noduleted telegrevhy and im redio
telephony three of these tubes are used ns pgener-tcore 2id the otler
three are used as modulators, In telephony there ie =1so znother tube
(Type VT-16) used =5 n speech amplifier, This =lso ie used to ==plify
the vnriation in current produeed by the buzzer in buzzer modul-ted
radio telegrnphy., This tube amplifies the voice currents before they
act upon the modulating tubes, Two Lallast lomps Type L-3 zre ured in
the filament circuit to maintain constint conditions therein., The
power for the SCR-140 or ECR=-141 sets ir derived in most cases from
comercinl power lines, fnd by means of = motor gemerator or simil-r
“wpe of machine, converted into currents of the proper volt-fes n-=ded

* the plate and slso for the filament,

The antennee for the se sets should have e eapzcity of ,0012
=microfzrads and should be at leest 100 ft. high. The Havy Type heceiver
c,E. 1420-B), with =n *mplifier (Type EC=103) and heterodvme (Type
FC-104) forn the rep lar receiving apprratus to be used vith there
sets, The mmplifier has three stapes of radio frequency amplificrtion
and t+o stares of 2udio frequency amplifieation, 7ith such 2n -“ntenne
and recelving spparatue, it ie expected thet the und=sped wave radie
telegreph range of these sets 'vill be 1000 miles, The buzzer moculated
and radio telephony range —ill be from 100 to 200 miles, The trens=

nitting wave lengths nre fron 860 to 1200 meter:s; fron 1700 to 22C0
metors "rd fronm 2600 to 3400 meters,

"hen these scta are use@ for telephony, srrengenents sre made fer
remote telephone control, This permits, for exmple, the comrerding
officer at Jefferson Barracks to eall his radio station on his desk
phone °nd ask for the comanding offieer et Fort Onrha, The rudio
overntors establish rodio communication between the two pests =nd
thererfter the two officers will be able to converse using their desk
tzlephoness An important feeture of this remote control is the controd
o the transmite-receive switeh by means of nn alterneting current
impulse which is sent over the telephone line snd throvs the transait-
reccive switeh to either of the peositions desired.

14 is expected that by the firet of Hovenber of this year thees
ats =ill have been instnlled et the following poste:

Fort “ood, New York, in the 2rd Corps Area

Fart Howerd, Maryland, in the 3rd Corns irea

Fort 'ePherson, Jeorgia, in the 4th Corps irea

Fort Benjemin Harriscn, Irdiana, in the 5th Corps iree

Fort fheridean, Tllinois, in the 6th Corps iree

Fort Omaha, Nebrasks und Jefferson Bks. in the Tth Corps Area
The Presidio of San Froneisca, Fort Douglusp, Uteh, ard

Fort D,A, Russel, Tyoming, in the Sth Corpe ires.



