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_ UNITED STATES, .,
"NaTIOMAL ~DVISORY COMHITTEE FOR AFROWAUTICS
FLIGHT PROPULSIOUN RESEARCH LAZORaTORY
CLEVELAND AIRPORT .
. CLOVELAND, OHIO

SPECIFICATIONS
.. JOR
CYCLOTRON

‘SPECIFICATION NO. C-723. . . = = - DECEMBER 12, 1947

- Géneral

‘These spocifientions cover:a cyélotron having a nominal
pble face dinmeter of 60-inches. Thé eyclotron shall be
nstalled in a building to be furnished by the NaCaa
+h- bidder shall pro*ldu engineering gupervision of in-
stallation,.asscnbly and tes+1ng at the Flight Propulsion

: Research Iaboratory, Cleveland; 'Ohio, ‘'with labor to be
supplied by thc NiCi. No shicldirg crane or building
‘auxiliaries such‘ms‘llghts or hent shall be supplied by
tho Bidder, * . . R 5

II1.

AdJuvtcd PurfornnﬂCt for Acc»ytﬂncp el )

Thc cyclotron sloll oc. 0 adjusten that 1t dclivers for

a contiruous peried of at least 4 houns an emergent bean
to an outside target, af 20,000, OCO~vol* dbutcrons having
the following chqr"cter1°tlcs.

(a) Total current d011V€rLd to the out51dc farget not
© -less than 100 nicroamperes. ! »
(b) At leaot 40 microamperes.of the bean current shall
be within a2 ome-centineter square of tbc bcnn Cross—
“sectione .M, ddediealom
‘(e) 4t least 50 percent of the eiergent boan ~h 11 be
i within plus or minus five percent OI'uhL hcmn v&lue
of the bean energy, % ek an waa

The methods of chocking intensity and range shall be
agreed upon between the Government and the Contractor,
In event of disagrecment, the final declsion shall be
nade by the National Bureau of Standards or by an in-
_dependent agency recormended by the lational Bureau of
Standards,

Pectential Performance

The magnetic field intensity, final orbit radius, and
range of oscillator frequency shall be such as to pernit

_ theoretical attainment of deuteron beans of 35,000,000

~elcctron~volts encrgy. Bidders shall state the values
of field intensity, orbit radius, and frequency range
that they expeet to furnjshe.
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IV. Mininur :chanical_Equipment Requircment i "

“'Mhe vacuum chamber shall have a no*t for insertion of an
internal probe between the dce~stems, an internal target
holder with vacuum gate and seal to permit oscillation
of the internal probe; an encloscd electrostatic deflector
and a replaceable twigsten deflector with external posi-
tioning controls and vacuum se=2ls; an ion source assembly
with filament stems removable through vacuum seals; pip-
ing for gas feed to the ion source; an exterrnal target
port with vacuum seal; an aluminum beam exit window with
provision for cooling the window and for attachment of
auxiliary equipment to the outside of tlie vacuuwi chamber,
in line with the beam; internal and external target port
vacuwn gates and probe holders designed to provide for
remote control; and chamber installation and handling
equiprént including removable rail and cart.

The vacuun chanmber and dee-s tbmg shall be provided with
‘puips of at least one liter Her sccond capacity at 1072 mn,
of mercury per liter of volune to be aevacuated; refrigerated
baffles for oil-vapor; remotely—controlled high-vacuum
valves; and’ llquld air cold trap. Operating vasuum shall

be better than 1072 cm, of nerecury; vacuunm gages of the
ionization and thermocouple type shall be provided; auto-
matic protection of gages and purps against loss of vacuun
or failure of the cooling system shall be .provided. A
rass gpectrobraph type of leak detector shall be provided.

Valves regulators, and flow indicators shall be provid-
ed for hydrogen, deuterium, and helium supplies and shall
in clude meang for renote control of the flows

A hcat exchanger, pumps, and awriliary apparatus shall

be provided for any closed oil or distilled water cooling

eircuits; 'a still and storage tank for distilled water
shall be provided, 1f needed.

All speclal alignmernt jigs, fixtures, tools, and non-
standard instruments used in adjusting the final perforw
nance of the cyclotron uhall ‘become the property 'of the
Government.

A supplj'of repladenent parts, such as lon-source fila-
ments, cone tips, tungsten deflectors, etc, shall be

" furhiished sufficient for operation of the cyclotyaorn for
1000 hours,

V. Minirun Electrieal Recuirements.

The cyclotron shall have & B0minch nominal pole face dia-
meter eledtromagnet agsembly with cooling and ekciting
;coils capable of malntaining approximately 18000 gauss
" in the median plane of the.dees} Motor-generator set with
at least 25 percent overload rating; automatié means for
current stabilization to 040l percent for at least four
hours; a radio-freauency deec sup:ly with frecuency ad~
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justable between 10 and 14 negacycles or wider; final
tuning adjustment to'be possible while eyclotron is in
operation; radio-frecuency anode power supply of at
least 200 kilowatts output adjustable between 25 and
10C percent and having not nmore than two percent
ripple; an enclosed-arc ion source with zt least a H—
kilowatt radio frequency filament supply 2and at least
a l0-ampere direct current anode supply; provision for
pulsing the ion beam at 60-cycles per second with
vulses of one to eight rillliseconds duration, through
a pair of external terminals for a switech to be provided
by the Government; direct-current deflecting power
supply having not more than onc percent ripple and
rated at not less than 100 kilovolts and not less than
‘50 millianpercs; automatic protection.of the mechanical
‘and electrical equinment againgt damage because of any
failure or excessive variation in the vacuums, clectri-
cal power supplies, or cooling facilities; complete
shielding of all radio~frequency oquipnient and trans—

‘dission lines to prevent radiation to adjacent electronic
instrunents; an operating console for complete remote
control and operation of the cyclotron, including all
necessary neters and alarm ‘signals). an auxiliary enclosed
conitrel rack or cabinet for all controls and equirnent
that are located in-the cyclotron room; all special
electrical instruments and couipnent necegsary for ad—
Jjustment, maintenance, and periodic test of the cyclotron;
and all electrical puwer distribution equipment such as
power transformer banks, switchgear, and battery clarging
equipnent. . : e

The Contractor shall supplylaﬁy replacement parts necessary
for operation of the cyclotron for 1000 hours.

VI. Electrical Power .Distribution Ecuinment and Switchgear

1. Scope:
Powver wull be supnlied to’ ‘he cyclotron substation at
2400 volts, 3 phase, 6O cycles. The Contractor shall
flrn‘sh a COﬂPLGtu unit substation for supplying power
for the operation of the cyclotron and its auxiliary
equlpnent and for llph 1nb and power for the cyclotron
bulldlng

2. 240C-Volt Switching Sectiont

_The 24Q0-volt section of the unit substation shall con-
slist of an outdoor tyme fully nmetal enclosed with hinged
‘doors and metal enclosed transition compartment forming
a weatherproof comnncction to the transformer sections
This section shall contain the main circuit bresker;
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trangformer, and motor—genorator brepkprs and other
breakérs nccessary for the oneratlon of the cyclotrona
Circuit breakers shall be.of the air brcak drawout
type of suitable ampere capacity rated at not less than
50¢0. volts, The breakers shall have an interru.ting
capaclty of 150,000 kllovolt—-a.nweresc Circuit breakers
shall be designed for 125-volt direct current. operation
.with direct current trip coils, Station type stdrage
,battory of suitable size, for the pperation of th
~uw1tchgean vith 1rdlcat1n5 3110t end cell, charger and
'battery rack skall be. furnls"cd under this contrhct,

MctcrsL neter transformers; relays and other equipment
necessary for the pperation of the substation and the
equipnent connected thereto shall béffurnish¢d under
tblq contract,

The Contractor shall furnish one trans for‘trupk and one
test truck necegsary for tbe testing and serviecing of
the ubsta+1on,

Transforner Section:

Transforner shall be of the outdoor type of a kilovolte
ampere rating sufficient to supply the cyblotrqn:and in
addition 100 kilovolt-anpere for the cyclotron building
services, The trancforner shall be 3-phasc, 60 cycles,
2400-volts delta primary — 208Y/120-volt four-wire
grounded neutral secondary and shnll be self-cooled
Agkarel filled with a maximun 55 degree € temperature

se, The transformer shall be fianufactured in accor-—
darce with the latest practice and design-of the trans-~
former industry and shall conform to the standards of
the AIEE, NEMA, and ASA and shall be in accordance with
tiie National Eleectrical Code. Four approxinmately 2—1/2
percent rated kilovolt-ampere cbﬁpcity taps shall be
supplied in the high voltage winding, two above and two
below rated primary voltage, brought. to externally opera-
ted manual tap changers wiich are to be operated only
vhen the transformer is de-ecncrgi zed.,

The following accessories shall be furnished'

Drain Valve and Sampling Device quuld Level Gage
_Filling Connection ' Sarmling Device

- Filter Press Comneoction : Lifting Iugs
" Jack Bosses - ' : Cover Lifting Eyes
Thernometer e : Pressure Test Connec—
Ground Iug . - : tion and Air Vent

The trandformer section shall be properly coordirated to
bolt integral with the metal bus Zduct connection to the
low-voltage switch section.
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The 2400-volt switching sectlen and the transformer will
be located outdoors. The low voltage control section
will be located in the electrical and equipment room.

The feeders between the transformer ana the low voltage
control section will be furnished and installed by others.

Low Voltage Control Section:

The low-voltage control section will be located in the
electrical equipment room and shall consist of the necessary
netal enclosed factory assembled air break manually-
operated air circait breakers for the operation and

control of the cyclotron and for building services. The
transformer secondary air cireult breaker shall be of
capacity eorresponding to the size of the transforner

rated at not less than 600 volts and 25,000 ampere
interrupting capacity.

The Contractor shall provide a tie air circuit breaker
rated at 600 amperes, 600 volts, 25,000 ampere interrupt-
ing capacity manually operated nagnetic type, instantaneous
ghort circuit trlp, and interlocked with the transforner
nain breaker so that only one of these treakers can be
closed at the same time.

The Contractor shall provide two feeder air circuit break-
ers each rated 225 anperes, 600 volts, 15,000 anpere
interrupting capacity manually operated for buillding
services and sgace.

The Contractor shall provide and mount the following
equipnent in the low-voltage controcl section:

voltmeter test block
triplex ammeter

A11 indicating instruments shall be concentric scale
switchboard type, General Electric type AB-15 or approved
equal,

It shall be the responsibility of the Contractor to fur-
rnish coordinated and matched units of equipment designed
to be readily assembled in the field.





