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Mechanical Enginecering and dDrafting Effort Estimate

B.Szaless

A. EXPLANATION

1. The enclosad list of assenblices, subassenblies and machina-
componants 1S khat ever we undarsicsd fromn different sketchas,
descriptions and discussions Hith pecple involved in the pro=
jzct.

2. Cartain groups of elemants have baen cansidared existing where
no or nasrly no more nanporar is nesded. Thase ara from list B
1. Front end, point 1
2. Somz items fron Inter-sections, rpoint 3
3. Saveral wsave suide elemants, point 5.2
&. LIPS, point 5.3.
Cn tha othoir hand all the tooling davelopment has been included
for tha other items.

3. Tha sketchaes vig.l to 3 are illustrations cerresponding to the
list of assemblies. This rouzh and incorplete version wWill he
replaced by a nore completa, batter dafined and more detailoed one.

%. Under enginesring and drawing effort is undersiood:
elaboration of complete dossiers of production dranings wWith
apprepriate assembly and installation drawings, materials,
production and assembly spacifications i¥ needed.

5. Rot includad in this astimate are manrouer for tests, lab.
work, puchasa and order follou-up activities.

6. The numbers of dradings are estimated by comparison with similar
items used in proton accalarators.

7. The effort, expressed in man-days, has been calculated from tha
nunber of drawings, therefore it presents an 1223l case which
may ba realistic for somg subassembliaes, but certainly not for
th2 whole project. The reason will be mainly missing or too
late specifications.

The total neadad effort would he:
Engincering effort: 6 man-years
Drafting effort: 20 man-years

8. Tha number of drawings and manpouer effort are estimated for
fully frozan spacifications. Any rodification in already frozen
specifications results in incraased engincering effort followed
by draling producticn.

9. The number of drawings might drastically incroease, if for the
4+12 sections too many individual cptions are considered heces=
sary.

10.Hanponer naad for enginzaring effort means graduate enginzers
in m2chanical field, drafting effort neans technicians and
draftisnmaon - (about 50% of each).

1l.Experience shous that for a smooth davelopment of the projoct
work at least the sama number of enginesrs of other fields
and physicists are nazdad.
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1. Electron aun with madulator

1
1.2. Bunchepr
standing nave cavity; length 2.2m5 cells and single coupler
diftferent to 2.1

1.3. Intersoace
pick up, probuncher and one or (Ko vacuum valves, roveahle
diarhragn, surrounded by solencids and steepring mnagnets.

2. ACCELERATING SECTION

- - - e n " " A S W -
= e St et Y e g S e e

2.1. RF structure

2.1.1. Accelerating Raveeuide structure

calls mada of OFHC copper, forged, diatend machined, measured,

tuned, ascsenhled, soft soldered, tuning checkeds;
total lensth:6.5m (=135 cells), .
haavy on teooling and measuring equipnent,

2.1.2. Tooling
Mzasurenznt jig
Soldaring jigs and clamps
Asseibly tcoling
Tuning tcoling
Transpert 3195

2.1.3. Input cocupler
Assambly jig

2.1.4. ocutput coupler and resistive load
watercosled rf load on dounstrean end of structure

2.1.5. Ccoling cnh sirusture
uwaterccoling system for teamperature stabilisation
socldaring %tool

2.2. _Vacuum envelope

2.2.1. Tank
stainless steel tube 5159/154%

2.2.2. structura centring support
(cldza-in solutien)

2.2.3. Assemhly jig for 2.2.2
2.2.%. Tank suprort to girder

micht require several types due to solenoids or FODO quads
in different positions. '



2.3. Alignment and support

2.3.1. Girdar
walded steal or aluniniun structure, machined

2.3.2. Jacks .
threa mechanical jacks to move conmplete unit

2.3.3. Haveguid2 supports
for 2.1.3 and %

2.3.%. Magnet supports

2.3.5. Alignnant elements for tank, tagnets, etc

2.%. Magnets around siructure

2.4.1. soleneids
cne or tuo tyres in pancake constructien.

2.4.2. Quadrupole
ona typa

2.%.3. Stray field correction coils (Wires)

2.%.%. Steering magnets (or coils only)

3. INTER-SECTIONS
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3.1. Assemblies (16 different)

3.1.1. Installatien draiings, sub-assemhlies
3.1.2. Alignnant 3igs

3.1.3. Suprorts

S.2. Elemonts

3.2.1. Triplet

3.2.2. Quadrupole singlet
could bz cenitral quadrupcle of iriplet or as 2.4%.2.

3.2.3. Collimator
fixed or motorised, copled,

3.2.%. current trancformapr
torus With ceramnic gap

J.2.5. Charge maasuring transformer
couid be samz2 as 3.2.%

3.2.6. Profila moasuring device
Kire or grid moving, siroke 60mm,

3.2.7. Position m2asuring dovica
like 2.2.6 or moving jaus or pick-up typa

3.2.8. Phias2 maasuring davice
small cavity, temperature stabilized,
3.3. Snacial items

3.3.1. RF daflcctor
short bit of structure

3.3.2. Short solenoid

3.3.3. (correction dirolas)



%. CONVERTER REGION
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4.1. Elemonts

%.1.1.
G.1.2.
§.1.3.
%.1.6.
4.1.5.

%.1.6.

6.1.6.

¢.1.7.

4.1.38.
¢.1.9.

Electron cun off-axis

Alpha magnet to datlect lou eneray beam cn to accelerator axis
Prebuncher

2 Mev buncher

solenoids . . .
mignt be saveral types, araldited coils in steel housing,

Converter .

targat moving in and out and lens in vacuum,
about 0.lszc fer Bmm stircke,

90Gmasnet for spectrometer line, pulsed

Datector
might be same 3as 3.2.6

Beam steppenr

giher measuring equipmant and triplet
taken from chapter 3.

£.2. Assenbly

%.2.1.
&.2.2.

support structure

Alisnment fixtures

5. WHAVEGUIDE AND RF POHER DISTRIBUTION
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5.1. Installation drauings

5.2. RF elemants

5.2.1.

5.2.2.

5.2.3.
5.2.6.

HG elerants, poxer divider, etc
all uwatercecoled and under vacuun

Resistive loads
lika undar 2.1.6

KRG undzpr SFS (directly after klysiron windou)

coax reference lina

5.3. LIPS

5.%4. Klvstron

suppeirt, cealing, transformer tank

6. MODBULATOR

-

installation of different power suprlies, pulse forming neatwork,
dalay linecs, RF-tight racks



7. WATER & ELECTRICITY

7.1. Water
7.1.1. Cooling circuit for structure and loads
7.1.2. Cooling circuit G

7.1.3. Cooling circuit nagsnets

7.2. Electricity

7.2.1. Cable trays

7.2.2. Rack installations

8. INSTALLATION

8.1. Transport and lifting gear

8.2. Alignment furniture, survey pillars



C. TABLE OF MANPOUER EFFORT AND DRANING QUANTITIES

- - " - - " T e e S o o B Bt WS A o S e T e W S S e e T W " . R . -
- e B s e - T W T Sy T o 2 W T T WY Y P - e - - . T - S S - - —— e o - o - - v

: --------------------------------------
§

1 No of assy quantity ef drauings

: -
i £

g assy & sub E prod ducs
| E

1. 10 E 40

j 2.1 40 E 250

¥

2.2 15 f 80

L4

i 2.3 30 E 150

i 2.4 20 160

! ' !

N 3.1 70 150

i 3.2 69 210

j |

3.3 10 60

3 i

' B

4. o0 ? 650

o O | B 1 S ; M
X {

i s. 50 { 160

| | M I
v ¢

6. 20§ 80
. 4y 4
5 7. 20 70

. 39 120

i

L o o i o o e e e e e e e e e 2 ] e e
g sum 455 1920

D. SXETCHES

1, Layout with inter-sections and cconverter region
2. Structure

3. RF pouazr distrikbution
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magnet supports. grrder
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