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With & view to moderni %he
you are hereby kindly regquented to i
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unit, and the names of Amerigan’ speciali
suitability and therapeutie valie

1. _ PURPOSE

8a Paiienis-wiii hsve at their dispesél all that modern radiotherapy can
offer, free or a4t a4 rpasonableée cost aesording to (reek aiondards,




b. When the uwnit is nat in use for treatment, it will be ava13ﬁf_,
to Greek Dootors and Hadijophysiciste for tralning in radiaf &
probleoms.

©. The University af.ﬁthsns, the Tachniaal University, the Boysl
Institute of Regearch, sto. as WBll as the Hosplial'as Eedzsai
Staff, will be able to utmllze the upit for research.

11, SELRCTION OF THE UNIT

The 2 Mev "Van de Gma&if“ unit i preferred inasmuch as it combm
less than other ressnansce hyan jrman&@f gimilar oubput, and posEeSNes
the following advantuges ove: other nuclear machines using Cof0.

Penﬁﬁbraa Thus, tha ir'”ﬁ

panding to the 1rmad1ata& 8l :
to the X~ray beam., In @ ¥ WYy the radzolegi  'ean aaelda 1 ch&ngs ;
the shape, size or position of the Field. Thewaafter, a goecond cenfinmatlv@
radiograph is teken. The plates are then kept in the patient's file-and may
bs used in fyture as ample proef of the treaiment applied. Such aoouzube
radiographs cannot be profuded by a CoS0 machiner bévauvse of the larga

size of ifs raliating souzpe.

3. The ouiput of the "Van @ OGreaff" unit, which is high and of constant
intensmity, permits the wiilization of lazge fislde {up to 40x40 om) ;ﬁ-‘
creasing the patient-to-unit distance, but without undue increase of oz~
posure time.4., Thus the prohlem of overlapping irradiation, whisch azises
when spell fields are used, iz practically oversome.




4., The field pem be given any desirsble shape by placing blosks of
heavy metal in front of ! pmitts defining window. The fact thai the
sourne in amsll, while tha.@pace betwesn unit and patient iz large,
makas this technigue suaﬁ&asfally spplicable when using a "Van de

Graa TPy, - .4#

5.« Protection of radiasenﬁitive argans (Splﬁal eorﬁ, ayea, etc.) in.
rotational therapy‘ '

ragior ” _;_dase.? 4. Thls metha& cannct he Bﬁﬁﬁ@ﬁa—
fﬁlly appllei whsn uaiug a ﬂm&c navhine, owing to the largeness of it
sourse,

51 Whan the “Vaﬂ da Gm&aff” is manuiactnrad.ln auﬂh a way ag to b@

'_;unitm. Suﬂh aonwezsian oan hs mada by:f i
tha golﬂ targat anﬁ &llmwlﬂg the stream of slecirons to flow freely Lrom

the machine withéut Becomimg X~reys, Thus gonverted, the unit cen be
utilized as followss _

z. Cathode ray treaimsnt of extensive au@erficial tumouTE. Thiﬁ?iﬁ
bacayne ﬁhe'ﬁi”txzhﬁ%ion of ionisatiow ¥ Bepth proves that
cathode rays are the best kind of wvadiation for the trestment of
sueh fumovrs. For instance, iu the case of 2 Moy cathode raysy
ionisation remchss its maximum at a depth of a few millimetsrs
under +he surface of the skin and is eliminated at the depth of
about 1 om, i.8. usither the skin nor the underlying healthy ftiasue
im affected or degiroyed. The depth of irradiation is adjushed
according o the depth of the tumour‘by regulating the vvltaga
of the mechine.5,;6;57.

b. Cathode rays can alse be used for sterilization. ¥ithout incressing
$he vempersture, surgical sutures, bones and blood-vessels uspld in
transplantztions cay be sterilized by 8pplying a dose of 1x16 wup
to 2x105 Rad. Drugs and food are sterilized in the same mannex.8,9.

7. Being a point source of peneirating X-rays, the "Van de Graaff" can be
waed in industzy for making xadiographs of heavy mebal objects whose
intermal structure must be checked as to the sxisience of alr~bubbles and
other dsfects; =a guestion of wital importance. In spite of the afore-
mentioned advantages of ithe “Van de Graeff", preference is nenally given
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!’;‘hs “Emngehamw" ‘Bﬁas:gzi*bal will a.llﬁaa‘he the plot and *‘ahe sxpendl turs Teguir
For the araxstion ‘of a tuitlding suiteble %o house the "Ven de Graaff™ unit. The
Puilding will oompriss the followings
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Walting room.
Patient ahwhng room with famv small clogets for the paiients fo dross
ami wndress. :

mmlhetion and Proparation PooH.
E’raamant yoom of suiteble dimensions and with wells, osiling and flovr of
appropriste thicknees for the prodecilon of the medieal staff.
Docter's office eguipped with rediograph viewing asparsius, wherein the
patiente or their reletives cem talk inprivaey with the therapist.
Thysicistts office eguipped with Plackbosrd, wherein doses will be
computed and new devises and techuigues will be studied, ete.
Barloroom eguipped with proper apparatus for the development of radiographs.
Small room equipped with bench and tools, for losal repairs, Bottles

e i oL —— Bl T e M Nmm b AW A -
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n ;hé HSA, mﬂims yuhlishefi

LT engage& aa&d ’omina_d n Toutine

Se One murse.
Btaff salarvies and mainiepange expenses will Ye met by the Hospital,

Vo FERSOHS A0 BE GGHSULT@ AN IHE Uﬁiﬁ

3. HUGH P, HARK, M.D, I"ezm Radia}.agis‘t in Chief of Leahsy Clinic in Bostom,
How Radiclogist of the tumor Inetitute Tos Angeleon. ¥He Tirst used auparvahage
mahinea in rotaticnel Yherary. Now he is usine dwn /Mo A Mewcsdn st . .
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_g};"'z'%‘i‘kage Re.am:mh lxa‘bta;mtm ea:f H.IA‘;,'-.: i
We BUDCHNER Sos De Professor of Fhysics M0 @am‘br;&ge;

_ Iie is uaing a 9. Hev ‘Vande Graaf:f‘ for nuelear rasemrah.

& JORN H, wm mmnm- of mmm' '
Reseazrch. 730 ﬁﬁ.ﬁ"hh Ave, New Im:?&; ;

k. .H—‘i 'gﬁ

I% will be g-raafbly appreciated 1f yow will kindly mﬂa%alm ihe m@rxﬂ.ﬂme
required for the pupchase of = 2000 Kv "Van de Gomaff™ unity resddly o g
for the produchion of cathode rayse The sost of thie wnld, tosether mith 44
rotating table and ins*&allamm sxpenses In Athens, ammtm %0 a;gzmaﬁmaﬁaj,y
$T®‘, ﬁﬂ .

"Bai:ag wuder the haﬁsaﬁm of Her o jenty *ﬁha Queen of ﬂmf Iiellaﬁas,
: . ] . ¥ ; wte  Therelors,
tha pasﬂ&s?‘im of sueh 8 valuable pima of equim% 1#;;.11 b o ‘i:remm&aua
sl.guifi cance fisr our founiry.

Hincerely yours
The President

Frof. Bidndresdis



Hi6H VOLTAGE ENGINEERING CORPORATION
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Professor Elias P. Gyftopoulos
Massachusetts Institute of Technology
Bldg. 10-179

Cambridge, Massachusetts

Dear-Professer—Gyftopoates: £ 425

Attached is a copy of a letter which was sent to

Professor Dr, Symeonides at the University of Salonika.

Very ;?y yours,
RobertfPﬁw
RPG:jw Export Division

@M”Qfmw%. ?2



COPY

Qectoaber ¥, 1959

Frofewsor Dr. Symeonidoes
Frofessor of Medicine
University of Salonika
Galonike, Gresce

Dienr Professor Bymecniden:

Having learaed of your ivterest in Supervoitage Therapy
equipment we are hapey (o zend you the sunclosed information oo the
iatest ravdel Van de Groaeff aceslerstor.

There are some thiveyfive of these units installed in rmajor
cancur therapy centers throughovt the world including Mac Whirter's
in Bdinbergh and Palmisrils at Bologns, sod ws balievs, as do many
othars, that these machines ars the finest available apywhers for
this applization,

638 you are well aware, the prime differencs betwepn Cobalt 09
and avcelerators is the focal diameter of the soihree or spot, sad the
rosntgen putpat wf & 100 oo .6, D, The wmall spot size in maching
msade yadiation permite the utneost precision to be utilized in lwmi-
nating & given figld; thare is bo gross pesumbra aud the integral oy
bady dose cax be hald to & misimamg protective devices can be inters
posed between the targel and the patient to shield wRjur or vadiosenw
witive organs, sves whens the ares to be protected is small in sine and
adjeins or is part of the desired treatment field. In many cuses, the
ability of the radiclegist to deliver 3 tumoricidal dose will be dotere
mmined by how well he con shisld the medulla, the lungs or the less of
the eyes. Becauss of the psbumbra region in Cobalt®? sources, such
ehislding is either Lnpossibie pr only partially effective.

The high roestgen cutput is sigaificant whea sophisticated
irvatment figlds are contemnplated, for routinely these are made by
shaping the field with lead blocks whieh are placed betwaan the target
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and the putient, To do this, T.8.5, % of 160 ¢ ar 125 cuo sumet be

weed to avoid secopdary slectron contamination of the shkin, {by the =lac~
trons kaocked off the sheping mechanisme by the margatw parowmi radia-
tion). Where the ropntgen vutput is nominal {i, e. 30 r/min, at s metow)

then the. length of time the patient must be Rept ia gamitim in front of the

soures becomes sxosssive.

Howswer, itis in major therapy ceutors that the aciuierator bas
comeas a prime reguirement, for it is enly with mschine made radiation
that the therapist bas the abiliby to treat & great many patients daily and
atill give eavk the personalized trestment which his skill and experisnce
s&y is necewsary. Accslersiors are a source which one staris aud shuts
dows, There iz no wasted radistion as with the isstops, and they ure de-
pendable. In Englund we bave several Vax de Greaff's which wers in~
stalied ton yoars age, still sresting £ifty patiests daily!

Bucause of the geography jnvoived, we would offer the following:

O the enclosed F@@*ﬁ’.@mﬁ lavoigs we hive guoted o 2 Mev
Van de Graaff Particle sccelorator for supervoliage therapy F. OB, ouy
Barlington, Masgachusetts plast,

1n this price are faciwdsd:

&) ALl spars componeuts, with the exvagtion of the mala acceluratoy
twbe (which carrics s own warranty), for 2 period of two yoars
from finel sceeptance test of sguipment in purchager's vault,

b} Supervision of installation in Purchaser’s vaylt by a Test and Instal
lation Engineer from High Voltage Enginesring Corporation,

c} High Voltage Enginewring Gorporation will avrange for the training
of o radiolegist from the Purchuser's establislonent, ic the latent
therapy teshnigaes and applicationg of the accelerater, at the Lehey
Clinic « M. L T. ressarch facility at the Meassachusetts Ingtituke
of Techoology at Cambridge, Mossachusetts, U.S. 4., such training
perind to be for eighty (80) days. High Voltage Znglneering Corpo-
ration will trasepert 1o 2ud from Seloniks, by = firsteclass air
pasgage, said Radiologist and pay him o nominsal daily subsistance
rats for the entive training peviod,

d} High Veltage Enginveriag Corporation will aleo arvange for the trains
ing of & techaician sslected by the Purchasar i the opesratios and main.
tanance of the Van de Graslf accslerator, such trailsing to be given at
High Voitage Engincering Gorporation's plant at Smersioort in
Hojland, and {0 be for & perind of four weeks, Daily scbsistance sad
a firgteclase air pussage for this techuician to and from Salonike ave
ingladed in the purchass prics.



Professor Dr, Symeonides R Cetwber 1, 1559

This offer 1w made zo that not only will the University bave zu
aepeisrator, but it will heve a haﬁlﬁiﬁgiﬂt framed in its use and an
operator or I;anhmci&n fully competent Lo do the routive maintensnos
ag it is reqaireﬁ.

When you have had the opportunity o read and evaluate fhis
iztter and its enclosurses, I will be happy io answar any guestivns you
may Bave. 1 trast oo, that i thers is apy wmasaer in which I reay sesist
you or &ay of the membere of your sisff, you will oot hesitate to call
upon me, for I am delighted 1o be of service.

Vary tealy yours,

_ . RKobert B, Gow
R¥PGiiw Export Division

ﬁl&ﬁf* Z Copies Bulistin M3
Medical Heprinty
1 Pro-Forma

*Comparison of Teletherapy Unit & Generator
Effect of Cathode Rays
BElectronsIrradiated Arterial Homografts
Ewvaluation of 45-Mev Electron Accelerator
Four Mev Linear Accelerator at Newcastle
Investigation of Radiography
Nucleonics
Performance of 8 Mev Linear Accelaratar
Physical Agpects of X-Ray Therapy
Radiation Therapy for Bronchogenic Carcinoma
Reeistances of Micrporganisms to Cathode Rays
Rotational Scanning with Supervoltage Radiation
The Stanford Medical Linear Accelexator {4) I. IL, IH, IV,
Superficial "Barns' of Skin and Eyes
Therapy of Malignant Lesions
Treatment of Cancer
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Vaiversity of Salocika
Balonltia, Groeece

Hftmabion: PFrodossgr Or. Symeoonides

feom Bu, Qoeutity Duscription Frice

i i Z ey Yan de Geaalf &ééaiarmw Model M- Ior

supervelinge therapy a8 por the specifications sute |
lined wa page ¢ of the suclovsed Bulletin Medew-ea~  §63, T00

Thir Sales Price inclodes:

#)

B)

<}

4}

AL spere componsuts for & two year peried beginuing feowm the date of the
fisal seceptance of the accalerater by the Parchaser. This doss not include
she snain sexslerator tube which is gusrasterd proerats for 1900 bhours of
fube iife or two yenys, whichever somes fiver.

Bapervision of the instaliztion in the Parchaserts vault by a fully qualifiet
instalistion sapinser from High Voltage Enginsaring Corporation,

The teasaporiation by frst-class aiz, of 2 Radiclogiatl ssleciad by the Pure
chager, from Balonika to Bostos, Massachusetts vefurn, o be trained in
thurapy techoigues snd appiication st the Lahsy Clinle, Massachasetty
Jnptitate of Technology eosoarch faciiity., This training poricd will he for
wighty {80} days, snd during this time High Voltage Enginsering Corporstion
will puy the puid Radiologior o dafly ssheistance allowance.

The transgoriation by first«glass air of & technivtan sslscted by the Purchasatr,
fror: Balonika o Jenersfoors, Hollaad weturn. This maan o be trained 23 the
fanerafoort plant of HVEQ in the aperatior and routine maintenasce of the

Van de Greeaff acvelevator. The tralning peried will be for & four~weak

perind and during this time & dally sebalstance paymesnt will ke paid by High
Voltage Enginesring Corporation,
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Terems:
m

3.

'Shi@pmg'- ;
Estimata

RPGriw

Net, f.0.b., High Velizge Bagineering Corparation, Burlington,
Slassachusstts, U.5, 4. ; subject to our Standard Cooditions of
Zale oo veverse aide of page 1.

Conflrmed irrevocable lotter of credit for sight drait of total

price of apparatus, payable in U, 5. currency to accompany order.
Payments will be withdrawn from the bank on sight draft accord-

ing to the schedule undar Payments below., A4All sales are zubject

to approval for export by the United States Department of Commence.

30% of nst purchase price as down payment to accompany ordar;

30% of net purchase price upon vertification from High Voltage
Enginaaring Corpovation of the cumplwim of the machanical
assembly of the Van de Craaff generator voliage source;

30% of net parchase price upon certification from High Voltage
Enginsering Corporation of the satisfactory completion of the
factory tests of the sntive accelerator fo specifications;

10% of net purchase price upon cevtification of the shipment from
High Voltage Engineeriag Corporation plant in Burlington, Mags-
achusetis, V.5 A,

Within 8 manths from veceipt of letter of credit, subject to prior
sale and to goveramental materials allpcations or similay
regtyictions.

Robert P. Gow
Export Diviaion



S -'_’Treatmam Capacity

COST COMPARISGN

| }1'2 c:m Scxurce |

Van de Grasff M2 ZGR i llvi

Capz*ai Gast c«f 'r‘ymca;. _1'15:&:'11 31 _ _ _ L
 Sowses s $-52,ﬂ'0{!;  gsaiege. o

'Theraw 'v;a,t:alt {‘i?‘am de Graaff : T

CRAI20%x¥E ar §47en L} 19,200, © . 15,380,

_wahult 60 1&“&3{}“322“ : $71, 200, - 448,760,

-,Anmm,l {:osﬁ :

5 year pmortisation costfyear %10,400, - $ 9,680,
| Mgaintomanece coatfyeps? 4 570, L1600,

o - ' ' 314,978, $3.0,.?:)B ':.

.'R azdxai:z.:m G;;Wi: E5R fminjap 1 moeter

153’3 !mm{ a:z 1 mef.er_ _

'ED ‘orn depih dose {57% .ifazl £ - SR
¥ B feain - B, 7 R/mm

o Gieanff 5“% Ga‘imli-—éﬁ} : 48,4
o ’I{‘r" 'wa.'z‘zi, L..me for o 2008 tL*mta*‘ 4.2  .moins 28
-_n_mt saﬁm f;mue o ' - 48 mins 10
ctat Txea‘cmmxt uma . - #4,2 mins 33 oak
_'bea'r. uf pai:zcnta whca cnn be
re-a;.ted img 2,000 B vag:
© o allowing 33 mms!i.matmam for
. Cobalt-60 and 14 mins s/patient - Co
 for Van de Graaif 8,500 trtmts. 3,636 trtmie,
f.co.t.f:f'raatm_ent ‘balanced against $14,970, $10 ,,'"?ﬁ LTy
yearly coat of eguipment 8,500 {f trimis, 5,636 {% trmxtg_._,-)_ |
 Cost pex Patient $1.76 $2.95

¥ ’i‘he yearly maintensuce cosis for the x?' &n de Z.’%m'*‘r’*’ have been detexrained by
..,E‘summg thas High v oliage Engineerings Service Contract has been purchased,
and the Main Accelerator Tobe will only supply ihe munber of heﬁra £r>r w}w*‘h

it is guarenteed,
On this aseuioption, & further 2,000 tube hours will have to De pumhaaed £or
2 totsl coai!y&am of $3,250, The vesrly Service Contract costs $1,320. for &
grand tofal of $4,450/year. a
We bave given only the scurce replacement cosis for the basali—éa wnit as

rmnintenance dpllars. Of couwrse, frnm day o doy mamtamca is nlso regnwed B
:Ec:z' Cohbalg-80, S
2 Esimﬁng:;[é mexinmn oulput £mm the Cnrza?t source ovar B yem*so :




Cost Comparisca - 6£/30/58

Sourece: 5,600 curies specific activity 30 2 em diapmeter siacked ¢ cm high.
Estimated output 3,240 »hm oz 34R fmeter.,

‘Cert of Source: Al s-sfﬁur-ie $25,000,) $64,000,
Mount: Cobalt M, Mount 3’3&5 {}VO }

Tan de Graeff M2 Cobalt-60
Capitel Cost nf Typical Wstallation . -
Source $52,000, $64,000,
Therapy Vault (Van de Granif
. 15“&20 B?i ﬁ“ at 3’;15‘;{;{; it ? 195 zggn 1593600
'C?ez%m}.tuﬁﬁ 161200120 $73,.200, $79,360.
Annual Cost -
5 year emartization cost/yenx $10,408, 535,872,
Maintenancs cost/year 4,870, 5,600,
Ba&mﬁim Quiput BER fmin/at 1 mctmm 268 frodn fat I metsy ¥

Treatment O }E;'ga::_i;ﬁy
_' 10 em depth dose {57% Van de o
' Giraaff 53% Cobalt-60) 48,4 R/min 20,8 R mmin

."'.Tremmani: tieme fom & 200R twraoz 4.2 mims 9.6  mins
) dﬂﬁe co | . E - . :'_: o
Patlent sctup time o 16 mins 1o ming

Total Treniment Time o 142 mins 19,6 mins

Number of patients who san be .
treated in a 2,000 hour yoar
allowing 33 mins/trestment fo2
Cobalt-50 and 14 mine/patient

for Van de Granff §,500 frimis. 6.122 trtmts.
Cost/Treatment balanced against 514,970, $21,472.

yearly cost of equipment 8,500 {# tximis} 6,122 {# trtmts.)
Cost per Fatisnt 51,7 $3,50

e P

% Bstimafing 2/3 manimum cuiput fvom the Gobalt sonrce ovez 5 years,



OPER ATIONAL COMPARISON

ECONOMICS
Querating Cost

Depreciation ' $14,000.

Maintenance {Confract) 2,500,
Tube 1~1/2 years 5,400,
Intexrest Loan at 5% 1,800, - g
Personuel ~ Nerse ' 4,000, 330 LIV |
Technician : 4,080, 330 W o
Radiclogist 20,000, (g0 59T
Power, Light, Heat 820, '
Feray flm, recowds - 2,000,
Cleaning, etc. {25.
$55 . 948,
Tncome
Number of patienis pey day -~ 3D ’ k/ '
Charge poyw patiant e $10, _
Income per year -~ §75,000,

{50 weoks)

Return

Firgt five years _ $19, 085,
Thereafier 34 .885,



Operational Comparison - 2,

COST OF FAGILITY --- 2-MEV THERAPY VAN DE GRAAFF -

Machine ' : $52,000.
Instaliation (A 1,500,
Trestwment room 20,0600,
Acecessovies (B} 6,500,

$30,000.
Amoriigation -~ B years l'ﬁé;-BOO.o_ per year
Bak Loan 60,000,
- ‘Hospital Payment 20,000,

Average Interest at 5% = $1,800. per year

NOTES:. .

A _ _ - B
Freight $ 608, | Z{m::i.udeg L
. Rigging - 280. $6,000. fm. mtetmg o
o Ina‘!:a.ua.imn ?QG ' chmr Lo
Sﬂ 500, :



November 25, 1958

SUBJECT : Notes on the Van de Graaff for Professor E. Gyftopoulos,

M.I1. T,
l'\'\“\%“ ; {1) = 2 Mev is in the right energy range if onelooks at the curve on bone, fat,
v L/ and tissue absorption.

{2} The Van de Graaff has been designed to give a wide spectrum of optimum
values to the radiologist at the lowest possible cost. These include,
~~very high roentgen output--very small focal spot diameter—-ease of
alignment--simplified controls~~dependable operation--good depth dose

. figures.

,-, ' y
171 {3}, The roentgen ouiputf at a meter is guaranteed to be 75 r/min. In our latest

rp-""‘m‘\.\_/ tubes in test this is up to 94 £ 4 r/min at a meter. High output means
{a) lower patient treatment time, (b} greater patient capacity, and
{c) the ability to treat beyond 100 cm. In this latter advantage, as you
o know, if the treatment distance is increased then the depth dose becomes
(:9 better (higher) but the application of the inverse square law decreases the
output., This really means that you can't do it with Cobalt (because of the
-~ low output) without giving very long treatment times.

/"1((4) : The focal spot size is guaranteed to be no greater than 4 mm diameter.
Usually its about 3 mm. It is, to all intents and purposes, a point source
and Van de Graaff users are never involved in questions of gross field

6 ’ penumbra, Where the penumbra iskrge {anything from 8 mm to 2 cm) and
the field is small (in children, for instance)}, then it is conceivable that
there will be more radiation in the penumbra region than in the field itself,
This is graphically illustrated on page 3 of our Bulletin M-2. Moreover,
with large penumbra, very sophisticated beam E}}eie:.'}gi}}’géﬁand shaping,
is not practical and tumors located around the eyes,will have to receive
\( f/’*‘\ routine treatment,

[ | (

o 5} )With a Van de Graaff beautiful radiographs of a diagnostic type can bemade,.
P

g,\ This technigue enaples the therapist to see physically where the beam is

. passing through the tissue and to correct his alignment of the beam with
: ,_w regatds to the anatomical detail. While radiographs have been made with
& Cobalt-60, they are unquestionably much poorer in detail, and lack the
T? -_.Lpreciseness which is characteristic of the small focal spot accelerators.

{6) The Van de Graaff is mounted pneumatically in a structure which utilizes

— 7 all the recognized safety features. It can be raised and lowered, it can be
tilied from 10° beyond the vertical to 10° above the horizontl, In operation
it is very nearly noiseless and aligns itself smoothly and accurately from
the hand control,



,_\_-,,,;f’“ : ' 2,

fiy /

i{?)'_.f' The radiation control console has been designed for accuracy and

-~ simplicity. We have specifically stayed away from the flashing lights
etc, of the more elaborate systems, and we have aimed at providing all
that is necessary for precise control and nothing else. This, too, is

~. illustrated and described in Bulletin M-2,

. {8) Maintenance is required but it is nominal and can be performed routinely

- where the accelerator is not required clinically. It can be done by the
hopital, or the establishment'!s electrical staff. The main accelerator
tube is guaranteed for 1, 000 hours pro-rata {we expect at least 1, 500}

- and costs $6, 500. 00 to replace.

/ {9} _]-The beam defining mechanisms permit fields of 25 ¢cm x 25 ¢cm or

230 cm x 14 cm to become availlable at a meter. DBy the use of the beam
R shaping fixtures, a wide variety of squares, circles, and rectangles are

then readily and easily available. These are so made that less than 1%

of the beam "escapes' in the forward direction.

/
I[' {10} / The 10 cm depth dose on 2 10 cm x 10 cimn field at a meter is 58%. At

\h/ 125 cm it is about 60% and the output is then about 38 r/min.

: f.‘}

(ll)f The cost installed in Greece is $58,700.00, plus the round ticket trans-
portation charge to the Customer!s site, for one of High Voltage
Engineering Corporation Installations Engineers to supervise installation
and acceptance tests,

!

The linear accelerator has all the above advantages. It is mounted in the same
type of mount, uses the same type of beam defining systemn (modified for 6 Mev),
and has a similar radiation control system.

In addition to these, it is variable in energy from 2 Mev to 7.5 Mev and has an
optimum output of 200 r = 20/min at a meter after filters have been used to
Uflatten' the field.

This equipment has been designed to give the utmost in clinical dependability. The
power amplifier is rated for 5 mw., We are using it at 3 mw. The waveguide
sections have been run at 15 Mev, we are using them at 6 Mev., In effect, the
accelerator is operating far below its capacity.

The waveguide tube is completely sealed off during operation. This is done by
mounting dual ion pumps for the exhausting of evolved gases, One pump will be
used at a time. When it becomes necessary the second will be cut in. When both
are saturated (or the accelerator filament requires changing}, they can be
removed and by replacing the ion pump filament made as good as new. The
system is metal gasketed and there areno moving parts. This is a beautiful



system and means that the user will never be involved in the replacement
costs of a sealed-off tube.

The Linac can be supplied with the ability to give 2 - & Mev electrons. This
would mean an electronically-operated target.

& Mev Linac without electron window $107, 800. 00
6 Mev Idinac with electron window $118, 800, 00

These prices again do not include tra.nslaortatlon charges for one of our
Installation Engineers.
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Enclosures:
Pro-Forma Invoices HV-1408/9/10
Bulletin M-2
Specifications 1.8-7A1-108M, 2 copies



