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THE EFFACTS Or AERTAL WARFARE OI7 SPANISH UTILITIES

I don't mow whethet I dare to address you all as ‘Comrades®,
If I d1d4, vou might take me to be a communist, But, snyhow, Friends,
TInstructors, and Students of The Army Industrizl College

I don't know just where to begin this talk because there 18 s0
mich to B2y and a comp rasively short time in wbich to s.y 1t. It
seems that T have gotten into trouble everywnere I hrve been, riore or
lesse.

I went to India in 1903 when I was a young nan and was theres for
scven yealas. 1 had not becn out lhere long before I becane a member
of a comyany of volunteeis. e had to do corsiderable arillip. and
riile practice and be prepared to protect ourselves and the company's
proverty in c¢ase of riots rmong the Iandus and . charnedano I had had
two years of cadet military btrainiang st the University of Lllinois,
80 I was made lievtenant (proaouuced 'lefttenant” by the Jratish) of
the companv of wvoluabeers, wilh a cormissioca o such from Lord Mainto,
then Viceroy of 1lndia Our eagineering const.uction sad operation
progressed very well, howover, 1n suibte of some strikes aad other l-bor
troubles. Things weunt aloqag very well. They are still hLeving troubles
1 India, and lMahstma Gendhi, unfortunately, is afain on a huuger svrike
to the weath 2f necessary to defeat his political foes.

After seven years i1n India, I cane home anc spent & ycar in this
country resting and takiny post-gradunte work at the Uaiversity of Il-
linois. Tacn 1 went down 1o 01d dox co as Chiei EBlectrical figincel
of the Rio Coachos Prozcet ncar 3anta Rosolia, znd a revolution start-
e down lhere just adbout chal time, I found coaartions Loy worse there
than in India, especrall; duriag Paacho Villa's sct.vities, I had the
pleasure of meseting un with him a couple of times The first time it
was not so bad. Fo came into our camp as he was 1aising . big army to
20 aown to Mexico City. rresident mdero had been assassiwled and
Huerta had oceun put 12 his place, 80 he w o going down thorse to pub
Huecrta out vhen he came into our camp this time be trcated us very well,
s.ving he hed cowe %o provect us, and we nced not have an fear, dbut he
rcguosted us to supplv hiam with provisions and other thin.s free of
charge. Dur:as, the night some of his fscloiers’® so-called, nost of them
bandits, svolc six or ocight of our horscs from tane corcal, and when we
reported 1l to s the next morning, he found out whdm the guilty cul-
prifts werc and had tucm taken out ane shot «nd rcoturncd our horses to us
That was als way of dealing out ,justice.

The next time we oncountcrca him, he had como down to kill off all
the "grincos’s The Uunited States had recognizoa 3eror C.rrinza as Prog-
1dcntl, and Pancho Villa dadn't like 1t. Do expressed his oigslike by
trying to Lill Americeng. Befor. Me arrived, we had to ot out of carp
on a special train scnt to Porral and to Janta Rosalia to wick up our
cngincors and thoir familics. e weie 2rmed with 211 sorts of weapons,
prgtols, ohot guas, and rifles Ve finally pol oubt, although we really
cxpocted tnat the traira 1ould be ampushed, out Tfortunately it was not

‘Jo had a very difficuls lue rcelling that hydio-clecbeic project
usoc1 Sanla Rosalia completed. At thet time (1913) tac project vas ocing



constructed by the Mexico Northern Power Company, a Cawadisn Company,

but I belicve this property is now undor the control of tho flcctrie

Boad snd Sharc Corpany. we had floods, strikes, rvvoluvion, and almost
cverything that could happon vo provent i1ts completion. Two battles wore
fought right there 1a the camp, and soveral of us came nes: peang kalled.
In Taet, duriag onc battle the engihcors had to organizc a Red Cross
gervice to colleet the wounded from the ficld of battle and teke thom to
our ciump hospital and look after thom. (I shall have to make this part
short beecausc we have to et to Spain). Finnlly after four ycars of very
drffacult times, we mansged to complete the projoct and put 1nto sorvice
the plant, sub-gtations, ind fifty milcs of double creeult 110 k,ve trans-
migsion line overe to Parral for supplyiag nower to a large number of mines
in that district, ihis plant also later supplicd power to the mines to the
west of Chihuahua City. I had norrow cscapes from Moxico thrce times
durins, tho rovolution, and after gelting out the lest bame, L docuded 1%
gn't a very good country in which Lo live until conditions “ceame morc
stabilized. 1 thought I wovld iry to find a joo where I could settle .
down for ¢ whilc

Zarly in 1917 T was offeved a job 1n Spain with the fbro Irrvigation
and Power Company, Tris is a laige utllity company which supplies light
and power to more than four hundred towns and ci1ties, covering the entire
province or st e of Catalonir, an erea ol about 15,000 squere miles.,
There are about twenty L dro-eloctric plants, varying in size from ihe
srallest to the largest which has a poak lood covacity of about 75,000 k w,
That 1s the Camarasa plant located about 30 miles north of Loride or apout .
half wyy betwees Tromp 'nu Lerida, There sre 2 serics of hvdro plants be-
£1nning up in the Pyrenees. The highest head plant 1s Copdella under a
head of 2,850 fuet, a 30,000 kilowatt plaant. Thot plant nd others that
are located lower down or the sane 11vel, {the Plamisell), the Loguera Pal-
leresa, Sepre, ~nd Ibro Rivers got their stordge from about f.ftcen or
twenty lakes up in the Prronces Mountiins. The hishest lake 1s ot an al-
titude ercecceding 8,000 fect, and tae lowest level lake is oboub 6,000
feet. As I say, these lakes »upply storape water for 2ll bae numcrous
power pliats ~leng the above-mentioneca rivers, bul 1a cadaition there are
other large stornge rescrvoirs ereatod by concrcic dams, the largest,
loc tod at Camcrcsa, 1s over 300 Toct high, -“iving 2 storoge of about .
200,000,000 cubic meters. As all meoasurcricats in Furope {excopt the
British Isles) are bLosed on vhe nebtrie systcom, I become more ccustomed
to tie netrie than to the Inglish systom of units. You en multinly
200,000,000 by 3D to cet too cunic foet, whick would ve 7,000,000,000,
that 1e = very laerce storage rosorvoip., As proviously sioied, this woter
13 breied up by » grovity seebion concreobe dem which 1s « little over 300
feet in ncight. At tae tam» 11 was built, 1t was the highost dw in the
world

*

"wa we have motnor lirge storat. rocorvoir at Trenp. That aame
is prob bly familiar to you if you have kcpt 1a touch with the war nows
mm Op 1n. Tt 1s where much of the fighsing has been goinr, on, all kinds
of w rfars, < rial ~nd land bombordronts, and infantry attacks. It 1s
the point wrere Graronl Franco bogan his Tinal drive towards Boreclona
last Dcecmbo=.  The concrcte dom 2t Tromp 1s ~bout 280 foot mgh, nd the
stornge car.eity of vhot roscrvorr is avoub the s~me s that 9% Camor~sa.
The 1lsrge emount of storoge ln the nmurorous lakes 1in the Fyronces I oun~-
tains, ~s well o5 that o taincd by ertificial storage roscivoirs, pro-
vided a wonderful 1ayout for the dovelopient of hydro-cleelric projcets,
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having aa annual producbion of 880 nillions of kilowatt-hoars. IJogere~
lesg of bant, we had some st~nd-by steam plents which were mootly usud 1a
cxtremely dry years of w ter shorfoze. Tanorc are three steam plents 1n
Bureclona wath an g rogito e~ picity of aboul 80,000 L.w., Theo we hwe
anothrr gmall sbeam plaat loe~tcd ~b a lagnite minc obouvt firty niles
northuest of 3rrcecclona. This pl-ut wes subjeetod o rorial bo bain,, scver-l
times, but nobt much domire woe don. boeeause 1t wag located ir . rlace dif-
Licult of accoss. Bombing plancs flew over tho place b a .reat height
Tailing to moko any #fircet hite. Soae dwn~ze, nowover, #°s dono to out-
side cquipment.

In 3arceclont the Insurgents hrd more success in bonbing onc of our
steam plmt, loewted on the oubskirts of Borcoclona wherc direebt hits put
the stoum noiler covirment out of commiwnsion. On apother occusion thay
domrzed the sea wrter jotby, supporting structurc for o long »igclinc
running oub wnto the se2 for the supply of condensing w ter Tor ithe boilers,

L.ter on Lhe "Loy~lists" inetolled neu boiler cquipment, roparrcd the
eondensing cguipment, and srere nble to put the plemt 1a service a ain long
before Fronco's forccs c-~phburced Brreclonr. The "Loyrlists™ uworc so despo-
rate for fucl that they oven cut down trecs and used wood for fucl. Uood
18 Very sSehrcee 1n Spaln 80 you ol 1magince tncy must hove destroyed many

valu ble troecs to provide fucl for this pl.nt,

I assume tnat most of you know who the ‘Loyclists!' are, that 1s, what
thoy ropresent, The fact i1s thot they we muxiure of Radicel Socislists,
a fow Loft Republicens, Cormunists, ad An rehists, bub they ~re 90 por
cent a Commuaist organiz.tzon,

I was in Barcelona for two months #ftor the war broke out on July
18, 1036, Ia all my life I hsve nevers seen such a condition or anarchy
and chaos a3 exisbted there. The Ford Company and General Motors hac large
assernbly plents in Barcclona <nd ma.nlained a very l-rge stocl of cars.
The “Loyalists®, so-called, simply confiscatea all of those promerties,
and they confiscated 11 of our company's properties valued at over a hun-
ared rillion dollars as well as all private property, homes, banks, hotels,
stores, everything. Tanat 18 the basic theory of vhe Cormuaaist form of
gove.nment, cnat all praivate vroperliy stould be teken over by "tae state’.
50 211 piivase property was coafigcated I had an autonobile for which
I had o documcas from ithe rraesident of the State of Catslonia, staving
that my car was nol %o pve talen becsuse I had Lo have 1t for light and
power se.vice, But some armed ‘Red miiibis-men came to my house and de-~
manded vhe cor. This vas Just a fer deys <iter the rovolution vroke out,
Wheon I showod therm this cocument signed by their own P.esident, they said,
"Heta pavel no viecne valor?! (mesning ilhis documeat i1s of no value), and
then threw 1t on the grouvnd .nd took my cor. That is a sample of whal the
MLoyalists' were doing 1n those doygg, «nd they kopl right on coing 1t for
the Jduration of the war.

The "Loyalisls" nssassinated thousancs upon inougands of 1anocent
peoplc 1n Barceloun. «ho reslly did not vanl to have anything to do with
the movoment on eitnhor side. Wwnile I wag tnere, I saw many pcople taken
out of vacir aowes, brutailly mistreated, and shot in the rusidential dis-
iricl where I lived. They were teken Lo a priv.te pirk not morc than two
hunored yards away in which vere soveral privetc homes. The "Loyalists'--
I prcfer to call bthom Communists or “Reds’ -- took over this park, and they
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made tneir hecadquaritcrs in the largest of the privatc homes. It was a

very palatial home, looking more liko a castle than a home, and they hoist-
ed 2 Jarge red flag, not the flag of the rcpuelie, from the tower of this
buildivg. Every night of the two monthe I was thore before leaving lar-
cclona, m ny home owners were taken to this park and shot, cvery aight
anywhore froil tweabty bto onc hundred peojle. I could hear the shooting be-
twoeen Twelve midnight ond 4wo otclock in the morn.ng. You can imagine how
much gleep I had 10 those doays. It was o terzibleo situation in Barcelona
and Just asg teerible in lmdrid and other placcs conirolled by the so-callced
"Loyaliots .

)

Peoplc werc oeing shot down on the stroulse, Thae armed Red militia ren
were raicing acound the strects in hundred. of stolea automobiles with thear
riflces Ltacking out lhe side windows and rear windows. of the cars  They
were justMitel aing™ to ghoot "Capitalists”, .nyone who did not [ive the Com-e
min1st s~lute (loft orm 1aised with clenched fist) was shot down, They
would 1ve the sizgnal, thrcece sharp blasts oa the automobile horn, for pcople
to s-luts, and those who didn't salubc weorc shol  That was all thoerc was *
to 1t. T eamc ncar Yoing snob mysclf, but there is so much to tell that T
must ot on. I eaw 2 young lad jJust around the corner from wacre I lived |
shot awown i1n the strect beeause he foiled 1o give the Communi.t salute.

The poor boy was prob.bly tryiung to got out of Tthe way of the rapidly mov-
ing car., Thoy gabe the girmal blast for him to salube, #nd he didn't do 1t
30 wes shot dowm. T wasn't shot, probably beecausc they may have aceided T
vag o "forcigncer™ and that 1 beclonged to cither lhe Americaa aor Brataish
consulor scrvice. Thot was the morning that I was wnlking down the streot
when B is car fillea with Reds came along bechind and gave me the signal to
s lube. T was carrying my hat 1a one hand and my lotler ecsc 1n the other
hand, In thogc doys 1l wos vory riskv 0 wveaT & hat. Anyonc who wore a ?
at .e takeon to represent the property owmins eless, the bourgeoirs class,
and wag very apt to Le shot In fact, nony of thom werc shot bocause they
worc 11lg. They didn't even deic to wear 2 ~ood suit of clothes., Onc had
to nut oa the olacst suit of clothes for corplete protcetion., That wos the
condifron 1n Bare lona ond ~11 over that port of Spain controlled b the
so-cnl’ed Loyalists' ot the ouvsoet of the Spanish warc.

-

T ¢ "Loyalists™, who many pooplc in our cou-try belicve e trying to
me3 b o.n 1 owcpuolican or domecciatic form of govermment in Spain, ore not and
ey T v hooen In fact, cven tha repunlicen fort of goverameat in Spain -
20t uwy oo 2 oral 14, 1931 uns oound to foil beeause of the grecl amount of
1111t .7e¢y there. 1ore thaos 65 por cent of the peonle, the pcasant class,
crnos 10 @ or write, ~nd most of thom have no i1dea what & ropublicon or *
demoer tic form of goveranoent reans.

ik

I1 nuv to meee 1t clenr bhnat T om hoart <na sovl for the dcocmocratic
forn o7 averuient. 7k ove ty bo able to proteet oursclves, ibhis country,
foun tt o Lnewrs 0. of Comeunign, Fosciem, or Navism, or v other form

ef Tion' $rel i beyine subveigively to overthrow our domocrctic form of
gov -, went I want to emohasize the fact twt the "Loyalists®, which a
preet mojority of loe peonle o this covatry ssor to favor, voerc net trying
to mrintain 2 revublicen or dunoeratic Torm of goveramoat. They wers trying
to overthrow 1t, ~ad 1t the "Loyalists™ had won in Sprin, they woula have
cst blished, vnoor the 1aflvence of Russi , v Soviet rogime in Spain. Gon-
cral Freonco oo now piractice-lly von the wei, and «witle he 1s not 2 perfeet
indiviav~l, ho 1% a mrn of ch rrcter nd ~bility. I beliove thot ho 1s
renlly sincore 1 his desire to help all clisges zamong his reople, and that
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undcr nis leadership, Spsin will again bocome a powerful nation, At the
cnd of the war he will have -t least a million well-traincd, well-cquipped
men for his army He will have a highly mechanized crmy with the very
bost cguapment., Thore i1s no doubt in my mind that 3pain 1s going to be

a wowerful notioca, onc to be reckoned with in the fvture. In fact, ITng-
lend and Franco now roalizc this, and thoet 1s why thosce two counirics,

nov bthat they scc 2 Franco victory, have boon 1n 2 hurry to recognize his
government and sceure hig fricndship.

To get back to btne subjoeet of this talk, which I belicve was to be
morc speéifically about the offeet of scrial bombardments of public utility
scrvicus, I jusl couldn't help piving this prelimin.ey view of the situe-
tion bofore getting down to the more spceeific subjeel in hand. As I sead
a whrle ago, the "Loyolists™ confiscated all of our power plsnts, hydro-
clectbric, stecam, nd gas plnts. Tney were able to hold thom 11 for n
lon; time, in faet, unvtil last April, vhen General Franco mrac oo attock
or Tromp and managed o drave the "Loyalists ' beck across the Noguora
Palarega River and tocok Mooscssion of the cight power plants in thot re-
sion. Thon Iranco rogtorod our plants to us, I was ealled boex to Spain.
Thot 1g nie plan, to restorc zll confiscated proporties o thelr rightful
owners. He did thoal with regaxd to the rich Rio Tinto copper mincs 4own
in southwesbtorn Spain sooa after thoe bezginning of the war  You will por-
heps rememoer that the "Loyolists" copturcae thesc copper —ines from the
British ouners ana tried to operote them A fow wocks lator Franco camo
elong =nd recaptured thom, restoring thor to thoeir rightful owners, and
tne British onginoeers were reguested to return and overate the propertics.
Froaeo has now roturncG all of our company's property, =nd I shall prob-
ably bove to return to Spain in the very ncar fubture to continuc the work
of poh bilatotion over therc. I was called over thore last May after he
hod laberated the first scrics of plants up near the Pyrences liountaing,
and wo hod to got these plants i1ato running condition to sudply power to
the war 1ndustrics 1n Franco (Nationalist) terxitory.

The largest industrial conters in Spain «re the Barcclont and Balb-o
distriets, Borcelona on tne !cditerrancan end Bilbao ow the nortacrn
coart. We hao orders, thorcfore, Lo preporc these plants for vower
supply t0 tno northern Franco territory. Tnat wes ~ big Job beeausc one
of ovr plaants, the onc ot Capdella that I have 2lrcady told gou ~bout,
hnd been damosea by borbing and oy the greatest flood that anyoac there
coulc. remembor, the flooa in the Flamisell River. This flood wasg causcd
by a vory heavy snowfcll in the Fyrcnces in lote Oetober, 1937, which was
followed by vorvy hoavy i1ains quickly melting the saow. There being no
foresls up 10 those rocsy pcaks of the Pyronces, th water just camc down
likc a dolup.. The lakes at that time ' ere -1l full so tncrc was no hold-
bre'r for the woter. It 21l eame swoopins down over the dans up at the
Inkr, Fortun.tcoly no d-ms worc destroged, but huge poulders, some Of
them wolghing frorn onc 1o three tong or .ore, and trees at the lower
levols, wore vrisnca witn greal forec aptiast the powoer housc which was

ireetly 1a the path of the flooa  Sand, bouldcrs, rnd otacr debris
came thecush the vindows of the turbine and gonerator roon ond piled up
1~ grent quantitics over the turownces, gonorators, cnd other machinery
as hizh 2s the switchboard gallery fiftocn fect above the {loor lgvel,
Tt voa all = Lrrrible mess to cle"n wp ana oot the mechines repaired and
ro dv for scrvice ageia, but 1t hed Lo oo done as guickly s possiblc.
The Wer Industeios .n Spain were meintoined cos a scpoe~te orginization
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in the cherge of the Minister of Industries, who was directly responsible
to the head of Lhe Nationalist Governmenl, Genersl Franco., In the begin~
ning there was some conflict netween the Military and the war Industries
Departuments, although both were directly responsible to General Frenco,
Those of us who had to deal with both sides found that we had considerable
trouble at times cue to conflicting ordevrs. Some of us went up o Bilbao
to discuss matlers with the Minmister of Industries in relation to the sup-
ply of power to the sSilbao district on the nortaern coast of Spain. For-
tunately he was a maa that we happened to know, We told him that 1t wovld
take Lime for us to get these power plants, about six of them, 1eady for
suprling power, thal we had Yo clean up tne Capdella plant and effect many
necessicy repairs, The Tremp 30,000 k.w., plant had also been portbed and
badl d maged, and we had 1o buirld an interconnecting high tension line of
about twenty-five niles to connect the transmission lines of two other ubi-
Ity coopanies. In fact, in order to transmit power to Bilbao, a distance
of abont 250 miles from Tienp, we had to comnect Tour different H.T. sjs-
tems, the voltages of which varied from 110 k¥ v, up to 135 k.,v. Je had to
cut the polos out of tae forest as thore were no poles avairlable and string
the eables over thosc $o nake a provisional linec.

When these diffrcultics were discussed with the lanister of Jer Ine~
dustries, he becane very excited whén wc s.1a we covldn't do all of this
work 1a such a srort time He s 1u, Y 'ay, vou ovzht to get 1t done in two
or three devs., All you have to do -— I will give you all the men you want,
a thousard men or five thousand, Ju.t take them out thore snd take Cown
that other linc that comes down from the plant that was destroyced by the
Reds. You can putb the transmission cablo and insulalors on the shoulaers
of these lhousmnds of men and lct them wilk wcross the country with 1t.
Jhy, that will only toke two or three days.” The Loyalists aeslroysd a
fine now 90,000 k.we plant in the northern part of Spain, the Salortunade
plant. They dyn mibed 1t vcfore they weie driven over the ovordcr into
France This plant was thoreforc not available for power supply, and that
was the chief resson they werc demornding this quick supply of power for the
B81lbzo industr.es in Morthern Spain. The lunsslor of Var Industrics
thousrht 1t could be done very quickly, but we finally convineced him that
1t would take lomne.c than two ox throc days, possible we could do 1t 1rside
of two or threc weeks., He dida't like that very woll bubt sard to go ahead,
and Lo woula g.ove us all the mon we needed, bub to got 1t done. That was
real cooporaticn.

Qur men worgoed almost day nd night on that line and ¢ot 1t finishced
in abous two recks. Tnen wo had to makc interconnectrons of the difforent
iines 2t v.rious plk ccs. There were five unies, ana we Jot three ready for
service by the first of Scpteroer. The rumaic.ng power plants wo also gob
reoady ~1d put into service. Some of the onpincers said ws couldn't do 1%,
that 2t wis impossible. 1n foet, one of our Hlants was located up in the
Valle do Aran threc hundred milcs from 31lbac, so that the total length of
transmrission vEs threce hurared miles. I belicve that 1s almost as long as
the transmisgion from Bouldcr Dam to Los Angeles. It made onc of the long-
cst transmigsion lines in the world and ouc of the craziest looking lincs,
I think, but 2nyhow 1t succcodod  Some of ouvr cnginccrs said, "The crhars-
ing, line of the cvrrcnt will be too hi~h It will take the vhole piant
eap e1ty to ch roe oot lomp lenmth of line.? Anyhow, we woerce ablé to
c¢har ¢ ithe line, at "no load, with a machaine capocity of zbovt 15,000
k vea. Joc maintained continuous scrvice owcept that we had biicoe intor-
ruptions of ghort duration due to acrizl boubin,. Jo hd orc onuvdeoor
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stetaion up above Tromp &t a place callca Pobla, wiere therc was also a
big concentration of Iranco's troops, since that was a very strategic
point, in view of the fact that we had many many transmission lines feed-
ing into this station. Here the voltage was stepped-up for transmission
to Bilbaoc. The Loyalists krew, perhaps even before we started the actual
pover supply to Bilbso, thet we were coing to do i1t, consequently there
were plenty of air raids 10 the attempt to destroy th.s lerge outdoor
sub-station covering probably an ascre and a half of ground. It 1s one of
the largest outdoor switching stitions in Europe. They kept repeatedly
trying to bomb this gtation, very nearly retling 1t severai tines,

It was chiefly due to the prolection of Fiancols anti-aiveraft guns,
which were of the most modern CGerman type, that they were able to pre-~
serve this station from destruction. On three occagions the planes mans, -
ed to sscape the barraoge of anti-aiccraft shellfire, and bombs were drop-
ped all around the sub-station, bubt there were no dircect hits of the
strueture. Je had protected the large transformers -nd oil switches wilh
hoavy barriers of sand b gs. Thege sand bags werce built up to a height
of about 15 fect to give os much protcetion as possible to the high ten-
sion bushiags on top of the transformors. The latter were very difficult
to rroteet, but znsofar sg actual protectron to the transformers thom-
selves werce concerancd, thot is, the vital part of the transformers, we
founa that this form of protection was very valuable indead. Ia no casc
wheroe we used thig form of protection, aid we have any scrious damsge
done 0 the equipment. Thore wos sone doma,c to bushings end asturally
$o insultors on the structurces, also slicht d-umasc wog done to parts of
the stecl structurc, which was of latticc work coasbtruction. hen bombs
oxploucd outside tae strueture, the shrapnel would be sprayed up through
1t at aa angle of <bout 30 degreoes. Naturally the stoel uprights and
struts vere cut 1n plices, but there was no collapsing of cny part of the
structurc. The samc thing applicd to tho fransmission lines. The planss
would [fly dircetly over the lines as far as they could until thov were
driven <way by anti-aircraft cuns or until all their bombs had beon dropped
In Tlying darcetly over and along the lines, they would try to make dircet
hits. I often marvel that thoy werc not ible to do so., Thoy did, how-
ever, cut the transmigsion canlces in maay places. wonmbs would fall along
both sices of a linc, ond tnc oxplodiag shrapacl would be gprayed up,
usually at an anglc of sbout thirty dcgrecs, strikiag the cables and cut-
ting tham partially or catirely ia two. OQur line crews wore ready for
guick emeilgency repairs -1 all times, so there was ncver an “oulage’ of
morae than onec hour 2t ony timc.

Onc of the main objectives of acrial bombing was tho power plent
at Tromp. It was bombed by the "Insurgents” (Mtionalists) enrly in 1937
when thig planbt was gtill in the hands of the Loyalists, I maght say
heice th~t both sides usually rofrained from bombing utility oroncrties so
long s they felt thet there wes any chence for them to malnbuin control
of those rrovecrities bocausc, natucrally, cleetric power was csscatial to
both sidee for “ogping the essential war industrics going, Tncrefore,
neither side wanted 1o destroy complotely these pouwcr plants, but they
both wrantod to .ect control of thoem and weorce us.ng every str-tcglc means
to do so -- the Loyalists to kcep control, snd Frenco to gct control by
infantry attacks and by bombins auxiliary cguipment or crippling outside
eguipment rethcr than destroy the plants. I think 1t 18 for tais rcason
that there was not more dostruction donc by aorial bombardmeants, bubt as 1t
1ag cnough cam~ge wis donc. The Insurgeonts, 1o bowbing the I'romp plant
early in 1937, made o dircet hig through the roof of the high tension
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room where there were o large number of o1l switches and in aoing so setb
fire to the o1l which sgpread all over the floor. There was probably more
damage done by tle fire resulting than by the bombardment, Before the war
started, we had newrly completed 2 large steel outdoor structure, vecause
we bad decided that since Tremp was suco a large converging center of
power lines, we sanonld move all of the high tension equipment out of doors
on aceount of the fire risk. Tnis was one of our older plants, the con-
struction of vwhich was begun duiing the World war, and was not completed
until 1917, Althouch 1t was a well-constructed brick builaing, it had
become antiquated as a power house structure

I would emphagize the necessity of designing and ccnstructing all
large and wmportent power plants and sub-stations, located in stratezic
places, of heuvy or reinforced concrele. Our later power plants, built
since 1910, are of .eavy reiaforced concrete coastiuetion. The large
Cariarasa Plant has over a hundred tons of steel reinforcement. The roof
of this plant has not less than twelve incn thickness of reinforced con-
crete. The Camarasa plant was bombed repeatedly. It i1s loc ted 1n a
Lorge or canyon with rocky walls vising for over a thousand feet on bolh
wides. The Loyaligbs occupiced the cliff just above the power plant, end
1l was very easy for them 1o throw bombs down on the power house roof. So
you can imogine what would have happencd to that plant had it not been pro-
peorly congtructed to resist such attacks. That plont resisted zerial bom-
bardments apd the throwing of incendiary and explosive bombs of all khinds,
The dam was also under attack as roll sg auxiliary equipment such zs the
sprLlluay gates and head gcates of the power cansl leading to the fore bay
of the powe:r plant. Many attempts werc made to aestroy this auxiliary
cquiprient, but without success. Of course tne d m was se solidly con-
structed of massive concrete that no appreciable damage was done to 1t.

Another plant located about ten miles down the river below Camarasa
was also under sovere bombardment by the Loyalists  This plant of very
hoavy reinforccd concreto construction came through with very little da-
mige. Tn this case, hovever, the out door gtstion coataining high tonsion
transformers 2nd oil switch s was demaged considerably by machine gun fire
at elosc range. It was a veory sbtrange oituation. Tho Insurgents had con-
trol of the power housc prover wibth soldiors inside the power housc, while
the *oyalists were loc-ted ncross the 1aver at the other cad of the dam at
very closce ringe in troneses and oohind brericades. Tho o ttle raged hacx
and iorth for several weeks for possosgion of tnis pover nlant. Bub, as
I say, 1n spitc of 2ll the attacks <nd although 1t 15 a battle-secarred
plant, 16 stall ctaaas, aad tone turbo-gencrator units nre .ntact. I
understond that tney re not coriously aaregcd.

I don'v want to talk too long this morning, I would rother give you
a chance to ask quistions, 1T you carc to do so, as I foel tnat therec oro
certmin guestions 1n your minds you would like Lo ask.



