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Electromagnet System for
Testing Magnetron
Types
2121 /725

25 Feb 10

by Vaughn P. Ile Diowarell

Part 3 2121 & 725 Magnetron Electromagnet




Initially Designed an Electromagnet to operate the 2721
Later

mclude the 725A Magnetron

CONCLITEI0N:

Seers to work sreatbased on estimated amp- hunsand required araps for pole separation, checking
magnetron pulsed cwrrent and voltage verses the 725 performance curves { 1g ~5500 gauss | 12KV at 12
AWIPS) and the asswned 12KV at 10 &IPS for the 2721, every thing seerns to fit. | have been operating the
electrormaznet at about 265 A1PS.

Thiz is mawy first tire ever at constructing an electromag net of this size and bazed it maimlyon Feference 2
with modifications jreplace 27 round steel stock with a 2 gy inch form instead to allow for reracnable pole
tagnetron adapters. In operation the winding getwery warnn cansng the coil resistance to ncrease; [
decided to use abox fan cooling set up to miraraze the operating voltaze after warrn up.

lar hoping to someday examine varions coil fomns to minmize the wire resistance and also examine
warious practical ways to help the thermal condustraty; to hope fully mirarmize the Jonlasn heat loss.



Estirnate current reqpured to get ~ 5500 gauss between 0.6 alr zap

Poles for 7254 magnetron (~0.67 zap)

coils 1656 turng each #15 magnet wire

(0.55Tesla)(0.01524 meter) = 2014 AWP TURNS
(083 correcton factor) (1 26E-6)

2014 LWP TURNS
~ 3300 turms

=243 ANPS

From eatly caloulations ;comnection factor was estimated



Poles for 2121 magnetron (~1 .27 zap)

rail holder



R,

rycollege davye;

Ref IEM Homertn mezin’s ELEC TROMAGNET DESIGN COOKBOOK

hittp: ifwranar rennifies comiayel anase ral 2240 e Je ot hird |
hittpe Menar wie hita adfdayace fitetre aref 1005751 51T LH0TOE 4 wadf

BEef 2EM “ How to Buld a Magneto Magnetizer™ by Dave Gingersy . wwnar Indsavhks com
Fef3EM  httpfichestofbooks cor/The Elec tromagnet
Bef 4EI Electro-magnets pdf “An introduction to Electrormaznet Design™ by DL Eihara (June, 2000)

Bef SELI Magnetic Cicuit Desgnpdf  Dlagnetic Cirenit Design

Fef6EM DMagnetic ciremit- Wikiedia, the free encyvlopediabim  Magnetic cirenit
BefJELI Sectiondd hitn  Magnetic Cicuit Desigre defintion of the load hine. by Dy, Peter
Caraphell

Fef5EM Chapter 1 Magretista -- Caleculating the strength of a magnet him

Bef9ERT eet chd wlf 48550 Electrical Energy Techmolbgy Chapier 4. Magnetic Cireuit Analysis
Bef 1I0ELI  Dvlagnetism quantities, urats and relationships him

Decided to bumld an electrommaghet for the 2I21 and 7254 magnetrons, got photos of the permarent magnets
mm order to to getrough estirnate of dirensions and phyysical outline ;, and adapt 1t to Ref2

Decided to use 27 sheets stacked to get 2 X 2 g inch core for the electromagret winding; decided to use
removable round stock mag netron pole pieces o the pole facessee above



Using picture from WIT senes “IWherowave Becelvers” pe 336, uzsed a reference pomt and drew 15t guess of
the physical dimensions

ROUGH SKETCHES



COPY fror s notes Final WIWIF caleulations Last pz -4 entry
Sketch ont ragne tic core rough physical shape




Estimate current reqquired fo get ~ 5500 gauss between 06 alr sap

For poles for 2121 magnetron (~1.27 gap) estimate Ganss 2500

Poles for 7254 magnetron (~0.67 gap)

coils 1656 turns each #15 magnet ware

(0.55Tegla)(0.01524 meten) - 8214 AMP TURNS
(023 correction factor) (1 26E-8)

2014 ANFP TURHS
~ 3300 turns

=243 ANFPS

From eatly calculations ; comection factor was estirnated



electromagnet Rear View

screw in pole attachments

26T core
cote extender

air fow vent

cooling fans



Electromagnet Front View

Poles for 7254 magnetron (~0.67 gam

coils 1656 turns each #18 magnet ware



Magnetron Holder


















Electromagnet Front View
with rail plus magnetron holder

holder tnounts to rail



12548 wath pole peces
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