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CHAPTER~III

SOFTWARE annnD ITS DESCRIPTION

3.8 GENERAL APPROACH

The purpose of software is two fold @ To study the
designing process in general and the computer routine in
particular. The maximum emphasize 1is given upon the
designing aspects, keeping the structured programming little
aside. The claim is not made here, that the program is most
efficient, however 1t is neatly documented, readable and
reliable. While writing the program general solving

principle 1s adapted, which runs through following steps.

i} Problem analvsis
ii) Problem designing

iii) Program coding

ivy Program testing

To make the program more visible, it is supplemented by

‘flow charte’ and "illustrative design results’ at the end.

P

The software 1s divided into ftwo separate modules,

namely -

i) Module — Title [ File : TITLE.EBAS 1]

ii) Module — Design [ File : DESIGN.BAS 1
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3.1 MODULE - "TITLE®

This module displays various ‘titles’ on the pleasant

graphic background, followed by ‘Log-In‘, ‘How to wuse
package’ instructions, ‘system of units’ employed in the
design.

The program at the end lecad and runs the mzain program

file : "DESIGN.BAS".

The program illustrate how efficiently and effectively
the graphics facilities of 'BASIC’ can be used to create the
attractive running patterns on the screen through simple

line, circle functions, and loops.

The program contains the simple subroutines for
"Comtinue', "Right pointing arrow" and "“"Sound and Beep".
3.2 MODULE — "DESIGN" .

This is the mz2in module developed to ease the

transformer design process. It covers about eight types of
transformers. All the transftormers are being the same at
heart, with own specifications their design processes oo
hard in hand, and wultimately come to the main program which
is tne ‘sole’ of the software. The main program includes the

computations of Wa-products, wire size, bHuilt thickness,

iron and copper losses, temperature rise, efficiency etc.

After the transformer-menu is displaved the transformer
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under design is indicated by the 'blinking-box’ against it.
It can be selected by pressing <Enter* key. Immediately the
transformer-circuit is displayed, followed by the sgpecifica-

tions to be entered.

It computes the Wza-product and ask for the appropriate
choice of EI — core from the table of standard industrial
stampings displayed. The chpoice is indicated by the blinking
‘#° which can be moved up or down by the cursor motion keys.
The seguential data file "STM" holds the dimensions of EI
stampings. The stamping-sketch 18 2lso displavyed with
dimensions in inch.

The grades of core material are displayed. The user can
select the grade according to his need. The program runs
further computing the "stack-thickness", 'core-cross
sectional area", "turns ger volt, "circular mils". The wire
size is decided on the basis of current density. The data-
circular mils and corresponding wire gauge are kept stored
in  the data file "BWG". Datz from files is read through
sgftware. The +ftable oF intermediate results with the

following items be digplaved.

i} Stamping type selected
ii? Core window area
1iid Core-cross sectional arsa
ivi Stack thickness
v Winding tqrns and gauge
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Mext, the software is mainly devoted to the 'build’ calcula-
tions., This goes through iterative calculations. First of
all the "turns per inch" for selected wire sirzres are dis—
playved with type of wire left for user to choose. The
layer—insulation and coil cover—thickness are entered in-
cluding bobbin allowances. A stage reaches where the user
has to decide whether to continue with the design or go for
readiustments. The software suggest the alternative solu-

tions in the later case.

The iron—loss depends mainly on guality of the core
material. The table of core crades with available stamping
thickness is displayed. The tﬁickness for stamping is chosen
for already selected grade. The sequential file CGQLTS
contains the densities of core materials. In  the DIM
statement of lines No. 4824 ?he data represents ‘watt~loss’
at stated flugwéégéity; T%is data is used to determine the

total iron loss by computing the ‘mean magnetic length’ of

flux path, hence the core weight.

Further software computes the wire lengths. The datsa
file "RPY" contazins the ‘resistance per unit length’.
Enowing the wire length tne winding resistance,

corresponding voltage drop and copper loss are determined.

The software calculates the temperature-rise based on

general treatment.
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The final results are displayed headed with transformer
title, followed by the option “or printing the results. The
user can either chooses option to print the resudlts or Jjust

exit the program for a2 new design cycle.

The design of pule transformer is considered under
independent sub-module. The design 1s based around the

ferrite pot cores.

In the software development the facilities available
with "BASIC  are exploited to their maximum. The transformer
deszign data include wire gauge, resistance per unit length;
watt~loss at stated flux density, core dimensions, induct-

ance per turn sguare is kept stored systematically in  the

msequential files on the diskette.

The required dezta 1s read dynamically as and when

reguired by opening thefiles for "OUTPUT  mode.

The software contains number of "SUBROUTINES . Few of
them are included not because they are often required. They
have come into the program ae the ideas crept into the mind
during the software development. And not fo disturb the
rhythm of already prepared program; the new ideas added in
were called through ‘GOSUB’, Tor instance the subroutine for

R

El- stamping sketch’.
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In case of circuit-diagrams the small programs have
been prepared for the required components like f$ransistor,
capacitor, battery, arrows al. these have been brought under

subroutine "COMPONENTS®.

Almost all graphic—-facilities are used in the software
to make 1t fascinating. Different permutations of graphic
functions are tried. The good example of this is the display

of name of transformer on graphic—frame.

The table figures zare eithe selected or entered by

.

positioning the cursor which is the blinking “#". Simpls
A et ot

routines are developed for cursor movement.

For the specification bevond the set range, the ‘Design
out of range’ message appear on the screen. ‘How to use the

package’ 1% outlined at the bzginning of the program.

The software interact with the user at every stoppage.
AN attempt is made in the software preparation to make the

transformer—design comfortable, even to the common person.

In the program —-listing {(source code), line numbers may
not be appearing serially. This is rather deliberately done,
only to make the source-cods reading easy. At some places

the subroutine listing follows from where it is called for.

The design results to general specifications are also
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given at the end, for the sake of illustration.
3.3 DATA BASE

Transformer designer must posses a wealth of
information regarding cores, wires, insulations, bobbin
materials, shielding materials etc. The data base for the
software system 1s mainly the data stored in sequential
files, besides the onscreen datz in tabular form. The data
from files is read through program, while on—-screen data is
either selected by cursor or entered through keyboard. The

i

list of filesz and data contained is as follows -

File Name Data Contained
i) "NIL : LI</v, NI/L
ii) "FWR" : CR 71¢das, Vdo/Vrms
iii) vsTHM : EI - Core - dimensions
iv) _dwewé“ : Circular mil, wire gauge
vl “RLTH 1 Core material density
vi) "RPY*" : Resistance per unit length
vii) “SPG" : Circular mil, wire gauge for
enameled copper wire.
viii) "Pul.Trf" ¢ Ras Ay, B/mH, A
i) Data : Core loss at stated fTlux density
(DIM Statement)
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ON SCREEN MENU

i)

11i)

i1i)

iv)

v}

Vil

Vdc

Vrms

AT:)

A

T/ mH

Standard Laminations

Core grade guality
Turns per inch
Insulations
Lamination Thickness chart
Ferrite pot core with
relevant parameters
L = Inductance (mH)
I = currant (mA)
v o= Core—volume
L = Magnetic path length
M = Turns
C = Filter capacitance {(pf)
R = Load resistance (f)
= {utput dc—-voltage
= RME value of AC input voltage
= Core cross sectional area
= Core window aresa
= Turns per inductance in mH

(T

(T

(T

(T

(T

(T

The references made in developing the

package of transformer—design are as follows:

softuware
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F 2362 I H I IE I I IEIE I I I NI I I I I 6 I NN
PRINT OUT TAKEN 1IN : WORDSTAR VERSION :6

"PLEASE NOTE THAT, TO MAINTAIN THE READIABILITY OF
PROGRAM "COMPRESSED MODE® OF PRINTER IS USED

WHERE-EVER NECESSARY ! "

ALL PROGRAMS DEVELOPED IN BASICA VERSION: 3.28

PROGRAMS EXECUTIABLE ON PC,PC—XT,PC-AT

UNDER DOS.

DEVELOPED AT = LABORATORY OF ELECTRONICS,
DEPARTMENT OF PHYSBICS,
SHIVAJI UNIVERSITY,

KOLHAPUR.

ok ok ok ok ok ok ko ok ok ok ook ok dk ok ok ok ok ok ok ok ok ok ok %
LI R EEREEEEEREEREEEEFEEEEEEERE

3 I I I I I NI I I I I I N NI I I N NI I I3 M I I W I I I W I I X

COMPUTER FACILITIES COURTSEY :COMPUTER SCIENCE DEPARTMENT
% ELECTRONICS LABORATORY,
VIVEKANAND COLLEGE,

KOLHAPUR.
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EE 22T LSS SIS S S S TELE SIS SIS S LSS ISR S S S LSS LSS S ST

*¥% SOFTWARE LISTING O0OF THE PROGRAM TITLE.BAS #%%%%%* *
. ¥#% PROGRAMMED BY : R. R. MUDHOLKAR. #%%%¥%x* *
#*#% GUIDE : Dr. S.R. SAWANT *¥xxxx* »*

I 6 I T I I T3 63T 6 I3 6636360 3 3 363 I I 20 N
STARTED ON :81 st. BEPT 1794.

FINAL VERSION ON = JULY 1995.

I T W I NI I NI I 3 I I I I 6 I I I I I T I I NI I I NN
PROGRAM DESIGNED FOR VARIOUS TITLES ON GRAPHIC BACKGROUND

F 36 I I I W F N W H I N WM WA NN I N W T W I I W W F W W W Ie MKW

16 REM 26969696 963696 36 3 3 365 363 963 36 9636 3 303 3636 3 36 39 36 9 9 3963 3636 36 3 3 3 3696 3639636 %

28 REM  »x *%
¢ REM %% TRANSFORMER DESIGN SOFTWARE 3
4¢3 REM % * %
58 REM  »% DEVELOPED AT DEPARMENT OF PHYSICS * %
68 REM  »% *H
78 REM %% SHIVAJI UNIVERSITY,EOLHAPUR **
80 REM *x* *%
¢ REM  #* PROGRAMMER : RAVI MUDHOLKAR *
183 REM ** *%
116 REM *»% GUIDE : Dr.S.R.SAWANT ,READER IN ELECTRNICS *%
123 REM **% * %
130 REM 93909 33 96 3 396 303309 39 36 3 36 2 396 69 3636 3 36 3 6 3 36 3303 3036363 36 3 3 ¢ %
148 REM

158 REM *%# PROGRAM FOR TITLE ®*%x

168 7

17¢8 CLS :SCREEN 1:KEY OFF

188. 7

196 LOCATE 15,13:PRINT "=

28¢ LOCATE 15,23:PRINT "*“

214 LOCATE 14,13:PRINT "+"

228 LOCATE 14,23Z:PRINT "+"

238 LOCATE 14,18:PRINT ""

2493 LOCATE Z1,1Z2:PRINT "ttt !! tirew

25¢ LOCATE 22,9:PRINT “#xxtxx EXA RS
2468 LOCATE 2Z,7::PRINT "titiiriraiirriiyiristan
274 a=5.147 )

288 CTROVE(LIZ,80) ,66,1,2%A/1 659, 1.17%0, 1

2od PSET(E3,111)

I8g DRAWVYRIGUISESSFEI5DEER16"

# CIRCLE(L3Z,94),46B,1,0,8,2

GCIRCLE(118,99) ,1d,1,.8,A,1

SE CIRCLE(168,%6) ,18,1,8,A/
349 CIRCLEA(LIIS,Z8)Y,7,1,4,4,
Z08@ CIRCLE(LIAS,90),7,1,A,6,
68 CIRCLE(1AE,B8Y,2,1,,,.9
278 CIRCLE(118,88),2,1,,,.5

1.2,1
.5
5

CONTINUED "TITLE.BASY



LINE-(142,175)
CIRCLE (136,148) .8,
CIRCLE (136,146 6,
CIRCLE (139, 1865),75,1,
LIME (265, 16)— (26, 194) , 1,

LINE(18,9)~(242,191),1,E

3 PSET(18,9) : DRAWVESRZASNGIDIRIES "

4 CIRCLE(114,2485) ,1688,1,A/2,.79%A,.9
CIRCLE(1464,245) 16,1, . 21%A,A/2, .0
CIRCLE(IZ9,95),75,1,1.26%A,3.46%A/ 2,2

3G CIRCLE(139,92),75,1,1.784A,3.42%A/2,7

LOCATE 17,29:PRINT “Hallo..'®

LOCATE 18,31:PRINT "AND" :LOCATE 19,28:PRINT “Wel-Come"
FOR R=S5@ TO 1 STEP -1

CIRCLE (256, 1408) R, 1, ,,.5

NEXT R

* FOR R=¢ TO S@ STEP 2

F=1p0: T=3:60SUR 1860

CIRCLE (256, 146) ,R,8,,,.5

LOCATE 17,29:PRINT "Hallo..'"

S9¢ LOCATE 18,31:PRINT "AND":LOCATE 19,28:PRINT "Wel-Come®
& NEXT R

6168 CIRCLE(Z256,148),52,2,,,.

LT

A£3¢ BOSUB 1678 :CLS

sHad °

A5G FOR Y= 18 TO 148 STEP 2
L6 LINE(Y,18)~(326-Y,19) ,1,B

&7 NEXT ¥

&RG FOR R=¢ TO 98¢ STEFP 1

bH5¢ F=1230:T=2:60SUB 1866

7¢8 LOCATE 11,11:PRINT "DEPARTMEN™ 0OF PHYSICS"
7160 LOCATE 13,13:PRINT "SHIVAJI UNIVERSITY™
706 LOCATE 15,17 :PRINT "EDLHAPUR"

756 CIRCLE(168,95),98-R,d

4g NEXT R

e -

& GOSUB 1679

i

7RG FOR Y=g TO 199

798 LINE(E,Y)I—(3192,Y) ,d:NEXT ¥
By FOR Y= ¢ TO 3Z@¢ STEP 2

8lg LINE(Y,d8)—(328-Y,199),1

I8 LIHE (Y ,8Y—-(Y,199),1

B3 NEXT Y

24d FOR R=¢g T0O 5¢ STEP 1

308 F=12¢3:T=3:505UR 184

SAG LOCATE 11 ,18:PRINT "M.PHIL.®

CONTINUED "TITLE.BNS"



87¢ LOCATE 13,15:PRINT “DISSERTATION"
880 CIRCLE (166,95) ,5¢-R, i
B3¢ NEXT R

FeiEd
F1g GOSUB 1474
G

2349 FOR Y=¢ TO =19

243 LINE(Y  #1— (Y, 199 ,@:NEXT ¥

Q¢ FOR Y= g TO 199 STEP 2

A LINE(E,Y)-(32d,199-Y),1

776 LINE(S, Y- (328,¥), 1

F8d NEXT ¥

F9E FOR X=d T0 25

16433 LOCATE 11,20 :PRINT "gY"®

Tl LOUNATE 1T, 14 :PRINT "R .. MUDHOLEAR"
1ud LINE (1S, 7a+X)— (214, 126-X) 8, R
1338 NEXT X

idag LOCATE 11,20:PRINT "RY"

1650 LOCATE 12,14:PRINT "R.R.MUDHOLKAR®
ivee FOR Y= TO 149 STEP 2

16873 F=139d:T=2:605U8 1844

1888 LINE(LAS-Y , 126+Y 1~ (1468F-Y,199) ,d
1698 LINE{L&E+Y,120+Y 1 - (168+Y,177) ¢
1168 LINE (1568-Y 54+ - {150-Y ,49) ,6

1118 LINE(168+Y,54+Y - (1668+Y ,4¢8) | @

11288 NEXT ¥

1128

1148 GOSUB 1679

1158

11468 FOR Y= TO 1929

117¢ LINE(E,199-Y)—(319,199-Y) & :NEXT Y
11843 FOR Y= @ TO Z2¢ STEFR 2

1198 LINE(Y , 86— (328-Y,199) ,1

1208 LINE(Y,8)-(Y,199),1

1218

1228 NEXT Y

1238 FOR R=¢ T0 44 STER Z

1248 F=9@5: T=4:5085UR 18dd

125¢ CIRCLE(SZ,35),44-R,R

12463 CIRCLE (2646,99),44-R,R

1278 NEXT R 7

1289 FOR X=@ TO 59

127¢ LOCATE 11,19:PRINT "GUIDE"

15083 LOCATE 1Z3,14:PRINT "DR.S5.R.SAWANT"
1516 LINE (1934 X, 78)—(214-X 1 24) 9, R
13288 NEXT X

I8 LOCATE 11,19:PRINT "GUIDE"

1344 LOCATE 13,14:PRINT "DR.S_R.SAKANT"
1354

13468 GOSUR 1A7d

1376 -

CONTINUED "TITLE.BAS"



138d
1390
146t
1414
142¢
143
1444
1454
14464
147¢
1488
1374
15659
1318
1a0d
15354
1549
1HSe
1544
157¢
158¢

59
166
1418
1ATG
1AL
154848
1454

FOR Y=@ TO 166:LINE(168-Y,8)~/166-Y
LINE (1&68+Y (8) — (168+Y,195) [ FeNEXT Y
FOR Y= & TO 14

LINE (1668-Y, 1686-Y - (148+Y, 1686G+Y) ,1,B
NEXT Y

FOR Y= 126 TO 14¢ STER 14

LINE (1S59-Y,168-Y - (168+Y,318-Y) ,&,B
NEXT Y

FOR R=¢ TO Bg STEP 1

LOCATE 11,17:PRINT “TRANSFORMER-DES
LOCATE 15,21 :PRINT "A"

LOCATE 15,13:PRINT "SOFTWARE AFFROA
CIRCLE (166,95) R, 1

CIRCLE (1665,95) (R, (S

NEEXT R

SOR R=1 TO o4

F=11¢: T=5:G0SUR 1868

CIRCLE {553,156),R, 1

CIRCLE (56,1568) ,R, &

NEXT R

GOSUR 1676

FOR Y=gt TO 199:LINE(E,YY—(1&8,Y),d
LINE(14663+Y ,8)~ (1568+Y ,179) ,B3aNEXT Y

Z07TO 18649

gk MOWILE "TITLE" ENDGS HERE., *%es%x

-

*#x2xx SUBROUTIKES TO CONTINUE % S0UN

1466
1476
1686
165
176343
17148
1726
1736
17453
1758
1766
Sl
HVR=13
LTS

ot
18

REM * SUBROUTINE FOR COMTINUE =

LOCATE 23,22:PRINT “"PRESS SPACE-BAR
LINE(1460,178)~(293,188) ,1,F

FOR D=1 TO 648 : MEXT D

LINE (162,171)-(288,187),8,BF -

FOR D=1 TO 3¢ : NEXT D

AE=INKEYS : IF A$=" " THEN 1746
SOUND 1903 ,4

GOTD 16760

HETURN

REM #*% SUR FOR SOUND *x

SOUND F 7T

L,199),8

IGN™

CH"

R

D % BEEP

CONTINUIED

E e S22 L3

*TITLE.EBAS"



1813 BEEP
182¢ RETURN
1838

#%%%xx#% SUBROUTINES TO CONTINUE 2 SOUND 2 BEEP ENDS HERE®¥%¥%*

sxxxx% PROGRAM FOR "LOGIN®  *x#xex

1848 REM ##PROGRAM FOR LOGIN x=

1896 7

1868 CLS:SCREEN 2:PAINT (3&3, 16

1876 FOR X=1 TO 439 STEP 2:LINE(X,8)-(X,199) ,d:NEXT X
1888 LINE(R?,48)~{(53%,168),1,8

18593 LINE(184,42)Y-(534,158) ,8,H

194 LINE(1483,441-(5336,1546) 6 ,BF

1721¢ LOCATE 7,27:PRINT "Wel-Come....o.o.!
1928 LOCATE 9,25:PRINT "This is the package of”

1928 LOCATE 11,27 :PRINT "TRANSFORMER DESIGN"

124 1OCATE 13,20 :PRINT "Please Enter Your Initials? RRM"

1756 LOCATE 15,2¢: INPUT “Please Enter Your Initials";Xs%

1968 LOCATE 15,2¢22PRINT ¥

1973 IF LEM(X$)=3 THEN 1988 ELSE 155¢

198d LOCATE 12,38:PRINT "Hallo Fr./Mrs.:"3X$

1976 LOCATE 17,17:PRINT "1 am plesase to introduce vou to this package.
Zehdg LOCATE 19,25 :PRINT "Press Epace-Ear to continue®

"

¥Y=1:606UR 28%4d

#xx¥ %% PROGRAM FOR "LOGINY" ENDSE  HERE*®*xxx
*#xx¥% PROGRAM FOR GIVING INSTRUCTIONS FOR HANDLING PACKAGE*#*+

2848 REM =% PROGRAM FOR HOW 7O USE PACKEAGE *x
SULE TLS

20En X=1ag: V=241 G05UR 2854

Tlged LOCATE 4, Z0:PRINT "HOW TO USE THE FACHAGE™

CONTINUED "TITLE.BAS"



1T X 133 ¥=42:6505UB 28354
154
148 LOCATE &,28:FRINT "First of all TRANSFORMER MENU will be displaved”
1548 '
1568 X=1gu:Y=57:605U8 285¢
17d
188 LOCATE 8,2¢:PRINT "Pick up the farnsformer type ,o0f the menu."
19¢ LOCATE 16,28:PRINT “"Transformer under selection is indicated by the"
2o LOCATE 12,2¢:PRINT "Rlinking boux against it.™
214
2E2E X=1¢d:¥=183:608U 28549
T
24¢ LOCATE 14,28:FRINT "Circuit will be displayed on the screen, followed"
254 LOCATE 16,29:PRINT "By specifications to be entered.”
268
279 X=1gd:¥=135:6058UB 285¢
284
2649 LOCATE 18,2d¢:PRINT "Then table for gstandard El-stamping/pot core will be
g LOCATE Z8,Z28:PRINT "Displayed.Choose appropriate core type as per foot—"
219 LOCATE Z2,2¢:FRINT "Note.The blinking '#° shows the type to be selected.'
I3 LINE(RS, 16— (683,188) ,1,B
I8 AF=INEEYS
344 IF LENA$)Y -2 THEN 2560
ag IF th(?ICHT%(Q$,1))M73 THEN 245
368 LOCATE 4,33 :PRINT "HOW TO USE THE PACKAGE™
374 LOCATE Z23,468:PRINT "Press Pg Up"®
388 FOR D=1 TO 200:MNEXT D
298 LOCATE 4,3€¢:PRINT ¢ "
435 LOCATE 22,68 :PRINT ¢ "
413 FOR D=1 TO 1S5€¢:NEXT D
42¢ GOTO 2338
438 CLS )
A4 X=1gd:¥=58:6005UR 2854
43¢ LOCATE B8,2d:PRINT "Likewise Grade of stamping,Turns per inch,
468 LOCATE 14,2¢:PRINT "Layer and Coil insulations,Bobbin allowances"
47¢ LOCATE 12,248:PRINT "Are entered." — - .
484 -
454 X=18¢:¥=1¢5:605UB 285¢
243
31¢ LOCATE 14,20:PRINT "AY each phase of design,the intermediate results’
320 LOCATE 14,263 :PRINT "Are displayed.The d951510n is to be made whether'
334 LOCATE 18,28:PRINT "To continue or reconsider the design."”
248
354 X=18d:¥Y=152:605UR 2854
Tt = B
373 LOCATE 249,20:PRINT “"Set the printer rsady for results to print on®
53883 LOCATE 22,23:PRINT "The paper,by choosing the option 'y’ ."
39¢ LINE(9g,48) - (4689,186) ,1,B
1575
sigd y=2:505UB 2859
-“28

CONTINUED “TITLE.BAS"



*%xx%% PROGRAM FOR GIVING INSTRUCTIONS FOR HAMDL ING PACKAGE*»**
HAFRFAAFTEXR A XF XX R2E ENDS  HERE T T Y Y T T s S .2

*##xzEdxx  DISPLAY OF SYSTEM OF URNITE USED #3%%¥¥EEkxxs

263E REM *% SYSTEM OF UNITS *#

2648

2658 CLS:PAINT(ZES, 1881 LINE(GA,34)— 1684 ,18¢) ,0,BF

2668 LINE(SE, 44— (593,172 ,1,B: LINE(48,38)—-(&080,178) ,1,B
2679 LOCATE &,Z26:PRIMT "System OF Units used is as follow"
2683 LOCATE B,2g:PRINT "Lenth i1n Inch® '

25658 LOCATE 1¢,2¢:PRINT "Area in Sguare Inch”

2746 LOCATE 12,28:PRINT "Volume in Cubic Inch”

2719 LOCATE 14,Z28:PRINT “"Weight in Pound®

2728 LOCATE 146,20:PRINT "Temperature in Degree-Centigrade"”
2738 LOCATE 18,2d:PRINT "Flux density in Guass" )
2743 LOCATE 2¢,28:PRINT "However in case of Pulse-Transformer,”
2729 LOCATE 22,2d8:PRINT "The c.gQ.s. Svstem Of Units is used.™
2768 LINE(RE3,14)-(4403,24) #,BF

2779 LOCATE 3,38 :PRINT "x% SYETEM OF UNITS *x"

2784 ‘

2798 ¥=3:008UR 289d

286a

*exxx¥d4% DISPLAY OF SYSTEM OF UNITS USED ENDS HERE®®%x*%%

 xxxx¥%% PROGRAM "DESIGN.BAS" IS CALLED FOR EXECUTION *%*%%x%%

#4¥%x SUBROUTINE FOR ARROW *%x¥sxas

285¢ REM =% SUB FOR ARROW =+

2ELHS PSET(X,Y):ODRAWRIE U4 F& G6 U4 Lig yan
2878 RETURN

2888 7

CONTIMUED “TITLE.BAS"



*#x¥x%#¥%  SUBROUTINE FOR CONTINUE & *%%®%¥¥%x

289¢ REM * SUBROUTINE FOR CONTINUE »
2933

291¢ LOCATE 23,462:PRINT "PRESS SPACE-EAR"
2976 LINE (488,17¢)—-(618,188) ,1,B

2933 FOR D=1 TO &6 : NEXT D .

294 LIME(482,171)-(668,187) ,8,BF

295¢ FOR D=1 TO 40 : NEXT D

2968 ON Y GOTO 2978,2988,2993

2973 AS=INKEY$ : IF A%=" " THEN 2G4

2980 A%=INKEY# : IF A%=" " THEN 2656

TEP as=INKEYS : IF A$=" " THEN 281

S 3OUND 168,37

IGLc BOTO 29143

DG DETURN

LT B 1 ]

XEFARTAXXHEXHE MAIN  PRCEGRAM  ENLGS  HERE ! 6% £ %8 %% %% %% %%

E s i s s TS L ST LSS P e et s S SRS LT LT LS LRSS
s T RS ST E LSS LT LS TS LSS LS E S eSS S E LSS LSS ST L L L LT EL LSS R TS
b s S e S s S S L I SRS ST S S S PSS ES SIS SIS L S E LT L LR R T



G EEFERREREEERREEEF X E XN FEE RN F R TR N R E RN T E NN XN N RN R XA
FROGRAM TO DESIGN VARIOUS TRANSFCRMERS *xx%

DOME  BY : Mr. R.R. MUDHOULEAR.
GUIDE : Dr. S.R. SAWANT.
PROGRAM WRITTEN DURING JULY-24 T0O MAY-F5

FINAL VERSION ON @ 81-064-19935
EFRFERXXARXAXRRAAS XA SRR LR X EFAAEERERR R KRR AR EXR X R LR AR RN AR RN

¥ ok ok ok ok Kk kK Kk

kHW4¥NA4#E%% DESIGHN PROGRAM STARTS HERE #3533 305 %93 505 % X 34905

kAxxax%% MODULE FOR  MENU  PRESENTATION %365 353 6% 80354 %

w5 REM * PROGRAM FOR TRANSFORMER DESIGN *
w} FC=3.142/184

3 CLS:SCREEN 2:KEY OFF

wF LINE(23,5)-(629,194) ,1,EF

wi LINE (4¢3, 16) — (439, 198) & ,BF

< LINE(44,12) (435,188 ,1,8F

i LINE(583,14)-(599,186),8,B

A LINE(178,45)-(525,162) ,8,BF

W LINE(158,568)—(589,1469) ,8,B

<fff LINE(1S1,51)—(538,1468),1,EF

169 LINE (1463,55)-(498,164) 8 ,BF

26 LINE (236,21)—(433,335) .4, BF

368 X=484 .

4¢3 LOCATE 4,34:PRINT "TRANSFORMER-MENU"

53 LOCATE 9,22:PRINT "1.POWER/AUTO TRANSFORMER" :LINE (364 ,64)—(X,78),1,BF

68 LOCATE 11,22:PRINT "2.CURRENT TRANSFORMER":LINE (344,88)—-(X,8&),1,EF

7¢ LOCATE 13,22:PRINT "3.IMPEDANCE TRANSFORMER":LINE(356,56)-(X,182),1,EF

83 LOCATE 15,22:FRINT "4 .RECTIFIER TRANSFORMER":LINE(356,112)-(X,118),1,BF

9% LOCATE 17,22:PRINT "5.CON/INVERTER TRANSFORMER®:LINE(38#,128)-(X,134),1,BF
@3 LOCATE 19,22:PRINT "&.PULSE TRANSFORMER":LINE(324,144)-(X,158),1,BF )
18 GOSUB 14475

*xxx%%% SUBRODUTINE FOR  "CURSOR® s ST PSSR L S 2 1

447¢ REM # SUR FOR CURSOR #

44303 LET R=1:X=484

4490 ON R GOT} 1450d,1451¢8, 145208, 14533,145413,14550
ASdg LINE(364,64)—(X,78),1,BF:60T0 14564

A51g LIME(Z43,8d)—-(X,86),1,BF:600T0 14566

CONTD <DESIGH.RBAL>



1a52¢ LIME (356 ,94)- (X, 165) ,1 ,BF:6
14576 LINE(IS4,112)-(X,118) 1, BF
14544 L;ME(*aw,th>~1h,1*4\ 1,BF
14556 LINE (324, 144)—(X,158) ,1,EF
14543 FOR D=1 70 S8 : NEXT D
14576 ON R GOTO 145005, 18593, 14666, 14616, 14620, 146365
14580 LINE(364,64)—(X,78) ,8,BF :G0TO 14640

14566 LINE(Z4G,33)—(X,86) ,4 BF:BD?D 166453

14505 LINE (356,960 (X, 162) ,8,BF 15070 14648

144616 LIME(:%D,1:“>~(<,113,,w,BF GOTD 14448

14620 LINE (384,128)-(X,134),6,BF 13070 146483

1AAZE LINE(3IT4,144)— (X, 156 Q,BF

14685 FOR D=1 T0O 568 : NEXT D

146560 As=INKEY$

14668 IF AS=CHR$(13) THEN 14708

14476 1F (LEN(AS)<D) THEN 14493

12686 IF ASC(RIGHTE(A%,1))=83 THEN 14728

14698 IF ASC(RIGHTS (A%,1))=77 THEN 1480

1473 ON R BOTO 22¢,1180,415,1798, 114603, 149653

1471¢ GOTO 14498

14724 ON R GOTO 14736,14740,14756,14760,14776, 14788
14738 LINE(364,64)—(X,78) ,1,BF :60TO 14796

14743 LINE(Z46,88)-(X,86) ,1,BF :60T0 1479

14758 LINE(356,96)—(X,162),1,EF :60T0 14796

14768 LINE(356,112)-(X,118),1,EF:G0TO 14796

14776 LINE(38G,128)~(X,134),1,BF:60T0 14796

14788 LINE(3D4,144)-1(X,156),1,EF

14755 LET R=R+1i:IF R>6 THEN 144849 ELSE 144983

14833 ON R GOTO 14818,14923, 14835, 148443, 148563, 14866
148108 LINE(364,568)—(X,78),1,BF:G0TD 14874

14826 LIME(346,88)-(X,86),1,BF:60T0O 14874

14838 LINE(356,96)-(X,182),1,BF :60T0 14878

14846 LINE(356,112)-(X,118),1,BF:G0TO 14873

14856 LINE(380,128)~(X,134),1,BF:60T0 14874

14868 LINE(324,144)~(X,158),1,EF

1487¢ LET R=R—1:IF R<1 THEN 1448¢ ELSE 14499

14860 RETURN

070 14566
GOTO 14348

GNTO 14540

#e%x% %% SUBROUTINE FOR  "CURSGR" ENDS  HERE % %% %5838 % % 3% % % 4 ¥

XK Fe e H K MDDULE FOR CHOICE OF POWER/ZAUTO %% ¥ XFHRXAERNE

22¢ CLS
233 LOCATE 8,2¢ : PRINT "Power Tranformer.......:" .
2448 LOCATE 18,28 @ PRINT "Auto Tranformer........:"
25¢ GOSUBR 18318
: ROUTINE FOR DRAWING "BOX"M .
CONTD <DESIGN.EAS>



268 6GOSUR 113149

*d%%erakn SUBROUTINE FOR

R=% LL=3#

Us=IMNEEY%$

IF Us="P" OR U$s="p" THEN
IF Us="A" OR Us="a" THEN
LOCATE R,CL PRINT "(
LOCATE 8,29 sPRINT " ¢
LOCATE 16,29 :PRINT * M
FOR D=1 TO 28¢ : NEXT D
LOCATE R,CL sPRINT "({P/A}"
LOCATE 8,2¢ :FRINT "pP¥»
LOCATE 1d,2d PRINT "A®
FOR D=1 7O Bgg : NEXT D
BOTO 11328

RETURN

113143
11332¢
11335
11344
11354
11364
1137¢
1138
11394
11443
114143
11424
11438
114436

27¢
e 5

)I'

*x¥xtx¥k%x  END OF SUBROUTINE FOR

#xx#4%%#% MODULE FOR POWER TRANSFORMER DESIGN

.

278 REM ¥ POWER TRANSFORMER DESIGN *
28 LGOSURB 13284 :GOSUR 9354

**ewx%x SURBROUTINE FOR CIRCUIT DIAGRAM

SELECTION P/A

"SELECTION P/AM

EE 2 SR a1

3N

Ea e a = 5 8 5 5 50

Ea & & 2 5 3

tN=1¢8:L=1¢3:605UB 17314:605UB 1

12280 REM ¥ SUB FOR POWER TRANSFORMER %
13296 CLS:PAINT(38¢, 1065 ,1

13388 LINE(S6,18)—-(58,140) ,8,BF

13319 X=348 : A=45 :B=315 :R=1¢:M=54
13326 LINE(X,N+7)—(X+72+L ,N+7)

13356 LINE(X-48 ,N+7)—(X-112-L ,N+7)

13344 M=3d 1¥=09

13556 FOR X= 128 TO 489 STEP 272

1335683 GOSUB 17854

CONTD <DESIGN.BAS>



ST
1328
13539
13544
13414
134049
13434
13534448
13454
134842
1347¢a
13484
134G
135480
1351
NG PR

b el

[
)
[N

A G L G L L G

noa o Gt

L ‘::l O~ O s
S T D

R
i

35943
1 34
136168
1367
13676
L4
13658
13648
13474
1368E
134693
1376346
13716
13776
137368
13740

125784

[ S W S

LINE (X—4¢,¥) = (¥ ¥}
LINE(X+32,¥)—(X+78,Y

NEXT X ‘

X=128 :¥=14

LINE(X,Y)—(X,Y+26)
LINE(X+45,Y - (X+45,Y+26)

LINE (X+274,Y )1~ (X+Z274,Y+2¢)
LINE(X+319,Y)— (X+319,Y+76)

FOR X=14% TO 383 STEP 274 -
Y=ZF@:L=1:608UB 17676 :NEXT X

FOR X= 1746 TO 45¢ STEP 274

Y= P o L=2@ 1GOSUR 1779E:NEXT X
FOR X=8@ TO 457 STEP 377

Y= 44 @ L=17 :GOSUBR 1764@

MEEZT X

FOR X=74 TO 451 STEP 377

¥Y=115 : L=25 :GOSUB 17744

NEXT X

LOCATE 3,18 PRINT "vDiv

LOCATE 3,52 :PRINT “vD2"

LOCATE 7,18 :PRINT “Rt"

LOCATE 7,52 :PRINT “R2"

LOCATE 14,38 :PRINT "pP"

LOCATE 16,41 :PRINT "g*

LOCATE 1d,11 :PRINT “Viv

LOCATE 16,59 :PRINT “yz¢

LOCATE 9,23 :PRINT "I(1)"

LOCATE 9,446 :PRINT “I(Z)"

X= 3488 :¥= 75
CIRCLE(X+44,Y),36,1 ,A%FC,B*FC, .2
CIRCLE(X-85,Y),38,1, (B-98)%FC, (A+93)*FC, .8
PSET(X—186,Y+17) : DRAW"NRSL DA™
PSET(X+65,Y+17) :DRAW"NLS D4"

FOR X=86 TO 488 STEP 2
LINE(X,1581— (X ,198) &

NEXT X

LINE (168,148 — (4363, 188) & BF
LOCATE 22,28:PRINT "POWER-TRANSFOMER"
RETURN

-

*xx¥¥%% SUBROUTINE FOR CIRCUIT DIAGRAM ENDS HERE ®% %% %% %

299 X=11@:Z=1:¥=17¢ : CLS :GOSUE 14354

SE2 GOSUB 184854

T

CONTD <DESIGN.BAS>H



b

**%%%% ROUTINE FOR TAKING "INPUTES"Y®%%8 %% 685 %%

16685¢% REM * SUE FOR INPUT *
190366 LINE (28, 18) (433 ,48) ,1,B

16670 LINE (18,9)~(482,41) ,1,B

13988 LOCATE 3,5:INPUT "1 ENTER PRIMARY VOLTAGE IN VOLTS=";V(1}
13393 LOCATE 4,5:INPUT " ENTER INPUT FREQUENCY IN HERTZ=";F (HZ)
19160 J=2

193118 LINE (26, 18)— (4838, 43+T%15) ,1, B

16126 LINE(18,9)~(462,41+I%15) ,1 ,E

16138 LOCATE S+J%2,2:PRINT J

16146 LOCATE S+J%2,4 : PRINT J

16150 LOCATE 3I+J#2,7:INPUT “ENTER SECONDARY VOLTAGE IN VOLTS="3;V(I)
14165 LOCATE 4+7#%2,7:INPUT “"ENTER SECONDERY CURRENT IN AMPS.="3I(J)
15178 A%$=INKEYS

16180 LOCATE 14,546:PRINT "Do You Need One

1198 LOCATE 16,56 : PRINT "More Secondery 7

164264 LOCATE 15,74 : PRINT ":v/N"

18216 LOCATE 18,57 : PRINT " (Max.0f FOUR Secs.)"

13226 LINE (425, 1688) - (620,147) ,8,B

13238 LINE(427,181)-(618,144) ,8,B

1324¢ FDOR D=1 TO 288 :NEXT D

18256 LINE(425,188) - (628,147 ,1,B

13263 LINE(427,181)-(618,146) ,1,H

13276 FOR D=1 TO 388 :NEXT D

16286 IF AS="Y" OR AS="y" THEN 1431

16293 IF A3="N" OR A%$="n" THEN 1£34§

19303 GOTO 18178

1931 LINE(2E,19)— (4060, 46+1%15) ,3,B

13370 LINE(18,9)-(482,41+7%15) ,8 B

19338 J=J+1 :GOTO 18118

13346G RETURN

*#xked ROUTINE FOR  TAKING "INPUTS" ENDS HERE¥®X%¥%¥X%%%¥%
316 GOTO 2714 T e e > GDES TO MAIN PROGRAM

FHEFAHAXAXEF® ROUTINE FOR  "AUTO TRANSFORMERY™ %% %%%% %%

S22 REM * AUTO TRANMSFORMER *
SIE CLS:6GOSUR 1376¢ FOR D=1 TO BUW:NEXT D :GOSUB 9554

CONTD ~DESIGN.BAS>



yxxxxrx%%x  ROUTINE FOR “CIRCUIT DIAGRAM "¥%¥X%#x¥
##¥Eexd CALLED IN  “"AUTO TRANSFORMER" ROUTINEX**#%#

15768 CLS
13778 REM = AUTD TRANSFORMER #

13786 PAINT (388, 166)

12796 LINE(1B,3) - (420,154) ,8,BF

13808 X=3409 : A=45 :B=315 :R=1g:M=44 :N=12@:L=180
1381¢ FOR ¥ = M TO N STEP &

13828 CIRCLE(X-44,Y),R,1, (E-F@)%FC, (A+7()*FC
13838 HEXT ¥

13848 CIRCLE(X-48,M-6) ,R,1, (E-8)*FC, (A+45) *FC
5a56 CIRCLE (X-48 ,N+2) R, 1, (B-45) ¥FC, (A+93) %FC
15868 LINE (X -6, M-32) - (X-44,M-11)

13878 LINE (X—48 ,N+7) - (X—48 ,N+25)

13838 LINE (X—18d,M-32)— {X+48 ,M-32

13096 LINE (X—260 ,N+78) — (X+066 , N+ 76)

12900 X=560 @ Y=7¢ :M=37 :B30SUE 18350

13716 LINE(X,Y)—-(X,Y-53)

13928 LINE(X,Y+34)—(X,¥Y+128)

13736 X=268 : Y=146 :60SUB 18358

13548 LINE(X,YI—{¥,Y-18}

13956 LINE(X,Y+34)1—(X,¥Y+44)

15963 X=48 : Y=12 :M=4g :GOSUR 17850

12678 LINE (X—48,Y)—(X,Y)

13983 LINE (X442,Y)~ (X+168,Y)

13993 LINE (X~3468,Y+59)1~(X—149,Y+59)

14630 LINE (X—268, Y+138) - (X-148,¥Y+1386)

146168 LINE (X+168,Y+116)~ (X+260, Y+118)

1AG28 LINE (X+ 168, Y+58) — (X+286, Y+58)

14536 LINE (X—26, Y+1 )= (X-28, Y+38)

1463453 LINE (X+683, Y+1) = (X+468,Y+3I55)

14658 X=198 : Y= 71 : L=14:605UB 17743
1468 X=198 : ¥Y=142 : L=14:608UR 1774¢
14¢37¢8 X=19¢ @ Y=19¢ : L=14:605UB 177443
14¢8 X=574 : ¥Y=122 : L=14:608UFK 17748

14093 X=35 : Y=19¢ : L=36 :605UB 17744
141ag X=1946 Y= 18 : L=7 :H05UR 17640
1411d =194 ¥Y=77 1 L=7 :608UB 17&4¢
141268 X=4¢ @ Y=77 1 L=3¢g :605UB"174&44
14138 X=196 ¥Y=149: L=7 :608URB 174648
14148 X=578 ¥Y=6F: L=7 ::605UE 17640

141560 X=471 : Y= 30 : L=2¢ :60SUB 17790
14168 X=369 : Y= 3¢ : L=1@ :GOSUB 17696

14173 X= Zg¢ Y= 75

14183 CIRCLE (X+58,Y+35) ,68,1,A%FC,B*FC, .8

1419¢ CIRCLE (X~176,Y+58),48,1, (B-93)%FC, (A+98)*FC, .8
1420 PSET (X—268,Y+71) :DRAKWYNRS D4"

14713 PSET(X+54,Y+2) :DRAKW"NLE U4™

142203 REM

CONTD <DESIGN.BAS>



14236 LOCATE 16,14:PRINT "I(i)"
12248 LOCATE 8,36:PRINT "gv

14253 LOCATE 159,45:PRINT "I (Z)"
12764 LOCATE &,26:PRINT "vin

142768 LOCATE 14,26:PRINT "v2 Pv
14283 LOCATE 21,26:FRINT "VD1  R1"
1429¢ LOCATE 3,53:PRINT “p2"

14543 LOCATE S,53:PRINT “yD2v

143168 LOCATE 12,68:PRINT “"RL"

1A33¢ LOCATE 12,72:PRINT “V("
14334 LDCATE 14,4 :PRINT "V (in)"®
14349 LOCATE 18,4 :PRINMT "F{(in)"
LINE(34,8)—(144,62),1

FOR X= a4& TD 148 STER Z

1 T OLINE (X, 18— (X, 68)

3aJ8u NEXT ¥ : .
14398 REM

134443 FOR X= 3¢ TD 159 STEP 2

14416 LINE(X,15)-(X,55}),8

124288 FOR D=1 TO S¢ :NEXT D

144753 L OCATE 4,12:PRINT "auvto®

13440 LOCATE 6,8:PRINT " TRANSFORMER"
14456 NEXT X

14446 RETURN

#Exsetedx  ROUTINE FOR PCIRCUIT DIAGRAM ENDS HERE"#®#%%xx

T4% X=1169:7=2:Y¥=178:CLE:6OSUB 16350

S LINE(S@,20) - (388, 126) “,9

S LINE(S2,21)-(373,119),1,8B

ITE LOCATE 5,9 @ INPUT "ENTER INPUT VDLTAGE (Yy="3V(1)
I8¢ LOCATE 7,9 : INFUT “ENTER INPUT FREQUENCY, (Hz)=":F (HZ)
394 LOCATE 9,9 @ INPUT "ENTER QUTPUT VOLTABE  (V)="3;V (D)

aag LOCATE 11,9 : INPUT "ENTER OUTPUT CURRENT (A)=“3;I(2) :60T0 2774

e

BOES  TO MAIN  PROGRAM —— oS e

*xx¥x END  OF "AUTO TRANSFORMER " ROUTINE *%x*%%
* e START OF IMPEDANCE  TRANSFORMIER  3%5% % 5 3 3436 % 4 %4

428 UCLX ) =188 X=120:12=4:y=170: CLE:6GOSUR 18354

428 X=0u Q‘ﬂ“ :EB= R=1¢ :M=34 $N=35 :1L=5d:G0SUB 1731#:60SUR 1741¢

419 REM # IMPEDANCE TRARK
=

: 315

448 X=75 : =85:608UEB 174448

JEFORMER =

COMNTD <DESIGN.RAS:



A5G LINE (X+178, Y—&03) — (X+128,7-T0)
GEE LINE(X+132, Y66 — (X+132, Y36}

4768 LINE (X445, Y- 8ﬁ)~(x+éﬁ,v 55 )

ARF X=423 1 Y= 36 1 L=14:B0SUB 17648

455 X=4@2:Y=103 1GOSUER 18088

S LOCATE 1,52 : PRINT "-Wc

51¢ LOCATE 5,52 : PRINT "Ic*®

570 LOCATE 4 : PRINT "g"

528 LOCATE : FRINT "RL"™

543 LOCATE : PRINT "RL"

5503 X=55§ : Y=38:M=14 :60SUE 18358

S 66 LIME(X,Y)~(X,Y 16)-

76 LINE(X,Y+17)—(X,Y+27)

g LINE(326,8)- (618,125 ,1,B

595 LINE (24,8~ (I968,168) ,1,R

686 LINE(2T,1)—-(298,159),1

51¢ LOCATE 2,5:PRINT “* ENTER THE SPECIFICATIONS **
62¢ LOCATE 3,5:PRINT "

LIS e i
L o
NS

!.-! PR3 o LR RY R

&3¢ LOCATE &,5:INPUT"I .Dutput-Fower (Watts?} ="sP(T)
&4¢ LOCATE 8,5 INPUTY"Z2 . Voltage Swing({r.m.s.) ="3;V(56)
658 LOCATE 14,5 INPUT"3.Collector Current(DC) ="351C

HES LOTATE 12, S.TNPUT"4 Load Resistance (Chm) ="3;L{(R)
67¢ LOCATE 14,5.INPUT"5.Trana15tDr Resistance =";T{(R)
&89 LOCATE 16,5:INPUT"4&.Lower Frequency{Hz) ="3L(F)
&8 LOCATE 18,53:INPUT"7.Upper Frequency (Hz) ="sH(F)

7Ed REM % LP{(R) IS RESISATHMCE INTO PRIMARY #
71¢8 REM * P{1} IS INMPUT POWER ¥

J2E PL1)=P(T}/.85

TI3G LP (R =V(8G)*2/P (1)

743 REM % NN} IS TURNS *

756 NNR=GOR(LP(R}/L(R))

768 REM ¢ PLL(R) IS EFFECTIVE RESISTANCE =
77¢ PLEL RO =THO*LP(RY/(T(RO+LP (D)

7og REM % PI(I) IS PRIMARY INDUCTANCE *
7o PICI)=PLL(RY /(Z%3.142=x(L(F)))

80¢ REM # LI(I) IS LEAKAGE INDUCTANCE *
810 LI(I)=(T(R)+LP (R))/ (2%3.142%H(F )

823 REM % I(2) IS LOAD CURRENT IN SECONDERY *
828 I (2)=8QR{(PP(TI/LR)}

844 GOTO Zds6a

858 AC(S)=AA(SNY*2/.9 8T(AT)= AACSN)/ 9

868 MIMPL)Y=2%FF (SN +2#56 (5N) +4%*EE (8N)

878 C(VOL)=M{MPL)*AC(S)

Baa LIP(VI=PI{I)*(IC)*1a~4/C(V0OL)

89d DIM LIVIZ2) NIL1Z?

EG OPEM U IY #1,"“IL"

F1¢ FOR N=1 TO 12

G293 INPUT #1, A,B

GIE LIVN)=ANIL(N}=B

F4g NEXT N
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FIE8 CLOSE#1
FhHE FOR N=1 TO 12
F7¢ IF LIP (V) 4g6 THEM 447
F8d IF LIP(V)y=<24 THEN 1&48
¢ IF LIP(VI=LIV(N) THEN 1824
1888 IF LIP(VI<SLIV(N) THEN 1848
1814 NEXT N
1820 Y=MIiL (M}:GOTO 168a
1836 6OTO 1918
1640 Y=NIL(N-1>:607T0 148¢
1854 6070 141
1868 Y+="NOT APPLICARLE" :60TO 1484
1878 GOTO 1d1d
1683 Y=Y#(14*3)
1693 REM # N(N) IS5 RUMEBER OF TURNS #
1168 NI =INTCY*MMMPL) A (IC*1a323) ) » 1833 ) /7 1088
1116 NC2)=TNT CINCL) ZNNR)Y *163¢3) /103
1120 CM(1)=(1C) 83
1138 CMIZ2)=1{2)*Bpd
114 STAT=AA(BNY/ .9
1138 V(1)=Y(56)
11468 VI2)=P(T)/1(Z)
1178 JF=2:6070 3954
i GOES TO MAIN PROGRAM

*¥#%% END OF IMPEDANCE TRAMNSFORMER ¥ XXRXXXAEREERELR

*#*#*%¥*START OF “CURRENT TRANSFOEMER" ROUTINE *%%#%%

1188 REM * I.CURRENT TRANSFORMER +
figg J=2 :72=3:CLS

126 PSET (2647 ,3) :DRAWTRAZ7 D175 L18¢ U45 L2587 U13s"
DU X=S76 s Y=18:605UB 18009

TEEE X=X—81 : Y=1@g:M=3@:G05UR 17258

1258 LINE(X—ad,¥Yi—{X,Y)
1248 LINE(X+4Z,Y)— (X+88,Y)

1250 X=X—187 : A=43 :B=315 R=16 :M=21 :N=12@:L=108
1768 FOR Y = M TO N STEFR 4

127¢ CIRCLE(X,Y),R,1,A*FC,B*FC

1203 NEXT Y -

1796 FOR Y = M+Z4 TO N-Z4 STEF &

1366 CIRCLE(X—46,Y) R, 1, (B~9@)*FC, (A+98) *FC

1318 NEXT Y

1328 CIRCLE(X,M=-61,R,1, (A+45)*FC,B+FC

: CIRCLE (X 4@ ,M-6+24) P, 1, (B-80)*FC, (A+45)*FC
CIRCLE (X,N+2),R8,1,A%F(, (B-45)%FC
CIRCLE(X~4@ ,N+2-24) R, 1, (B—45)*FC, (A+P@F) *FC
LINE{X,M=11)—(X+L ,M~11)
LINE(X—43 M+133~ (X—46-L ,M+13)

LINE (X HN+7)— (Pa+X+L  N+7)

CONTD <DESIGN.BAS



1398 LINE(X-48 ,N-17 )y~ ({4 ,N-17)

148 LINE(X-22,Y-68)— (X-22,¥+d)

1418 LINE({-18,Y-468)—-(X-18,Y+d)

14726 LINE(X+13¢,¥-31 - (X+15d,vy+24)

1456 LINEA(X+1Z8 , ¥Y+33 )~ (E+13¢,Y+55)

1440 CIRCLE(X+128,Y+28) ,18,1 ,286»FC ,80*FC
1458 LINE(X+25d,Y-31)— (X+25¢,Y+55)

1468 X=X+175: ¥Y=Y+3&6:M=3¢:608UB 1785¢

147¢8 LINE(X-45,Y)~(X~-1,Y}

1489 LIME(X+31,Y)~-(X+75,Y)

149¢ CIRCLE(X+15,Y) 24

15a¢ LOCATE 9,27:PRINT V(1) ,f(1) N((1I}"
151¢ LOCATE 9,58:PRINT "N@E®

15264 LOCATE Z,3B:PRINT “"W(33*"

1538 LOCATE Z,63:PRINT "V (4)"

1948 LOCATE 22,71:PRINT "R(M}"

1554 LOCATE 17 ,74:PRINT "I(M}"

15964 X=X4+59@ : Y= Y-12 :L=20:6084UF 1774
157¢8 REM » INPUT %

1988 LINE(Z28,140)— (4828, 194) ,1,B PAINT(2,2)
155 LINE(1I8,1391-(482,195) ,4,E

168 LINE(ZE,3D9)-(18,75) ,3,BF

1616 LOCATE 6,168 :PRINT "CURRENT®

142¢ LOCATE 82,8 :PRINT "“TRANSFORMER®

163¢ LOCATE 24,8 :INPUT "{.Meter movement current,I(M™M)=";IM
144d LOCATE 22,8 INPUT "Z.Current -range, IC1y="51(1)
165¢ LOCATE 2¢f,8 PRINT ¥

1668 LOCATE 22,8 PRINT ¢

167% LOCATE 29,8 :INPUT “I.Voltage across bridge, V(3)=";V(3)
1683 LOCATE 22,8 :INPUT "4.Voltage drop in sec., V(4)="3;V(4)

169¢ N(1)=1
1763 N(2I=INTONOII*I (1) /(1 11%TM) Y =148 /1656
1716 V2=V (3Z+V (4)

17768 F(HZ)=5

1736 FY=SU(D) #1878/ (4.34%F (HZ)*N(2))

1740 U(LX) = 1§33

1756 OC(S)Y=INT(FY/ (6. 45U (LY ) ) » 1668y /130
1768 A(CALY=INT ((SER(AC(S) ) y*1ddE) /183

1778 P(T)=1.11%IM*\ ()

1766 J=7 :17=3 :I1(2)=1.11%IM :G0TO 3868

e

-1 JUMPS TO MAIN PROGRAM

#x%x%¥END OF "CURRENT TRANSFOEMER" ROUTINE #%%%%%
*#2%##5TART OF "RECTIFIER TRANSFOEMER" ROUTINE *#X¥x¥

17593 REM # RECTIFIER TRARNSFORMER *
186¢ CLS:PSET (36,d) :DRAWTRSESE DIi4d L5564 Ul4a" :PAINT(620,5)
181g FOR E=118 TO 528 STEP 2 :LINE(E,1S56)—(E,198),8 :NEXT E

1824 LINE(iﬁﬁ,I%Ei:iigﬁwiaﬂ),Q,BF
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183¢ LDCATE
1840 ¥=20438

1858 LINE(X
18468 LIME (X
1878 LINE(X
1886 LINE(X
1896 LINE(X
19¢¢ LINE (X
19148 X=025d:
19249 M=3¢
19368 LINE (X
12408 L INE (X
1956 WEXT Y
1968 =280

1974 NEXT Y
1788 LINE(X
1598 X=454

2e43d PSET (X
2913 DRAWY

2626 PSET (X
2050 DRAW"

49 =524

24996 LINE (X
UL LINE (X
2035743 LINE (X
2ua L INE (X
2053 X=21%9

Z2letm LINEX
2116 LINE(X
2128 CIRCLE
2132¢0 LOCATE
214¢ LOCATE
215¢ LOCATE
21468 LOCATE
2179 LOCATE
2184 LOCATE
219¢ LOCATE
2243 LOCATE
LOCATE
LINEA(S
SOLINE (3
2248 LINE (35
2206 LOCATE
2264 LOCATE
2274 LOCATE
2280 LOCATE
2294 LOCATE
2%8d LOCATE
2318 LOCATE
LOCATE
LOCATE
LOCATE

22,27 :PRINT "RECTIFIER TRANSFORMER DESIGH"
: A=45 :B=315 :R=1¢ :M=18 :N=88:L=80:60SUy 7324
JM=11) = (X+L—43 ,M~11)

—48,M-11)— (X—8@~L ,M~11)

JNF7 Y= (X=83+L | N+7)

~48 N+7 )~ (X—4F—L ,N+7)

—-23,N=-76)— (X—23 ,N+4)

~18,N-76)— (X—18,N+4)

FOR ¥=7 TO 5 STEP 88

GOSUR 17856

~AF,Y)~ (X, Y)

32, Y= (X+T@,Y)

: FOR Y=7 TO 953 STEF BB :E0S5UB 18144

+2E,¥Y-176) - (X496 ,Y—-B8)

t Y=60

s Y1

D35 Li1ig R2g

s ¥+ 73D

U35 L1ig RZEg ¢

s ¥=8d :M=332 ::G08UE 1835¢

s Y I (X Y—268) . :
JY+I4)~ (X, ¥Y+54)

=194, ¥Y-2¢)— (X, ¥Y-28)
—2F1,Y4+04)Y - (X, Y+24)

1Y=58¢d :L=2¢ :608UR 177%d
+1E,Y+S - (X+1ef, Y+40)

+18 , ¥Y+53) - (X+1&,¥+B3)
(XL,Y+45) 15,1 ,316*FC,5d%FC

3433 PRINT "R{(T) D{1)

14,33 :PRINT "RAT) DOZ)

5,11 PRINT "V(1)"

7411 PRINT YF({Hz)}"

A,27 tPRINT “"N2)"

3,29 PRINT "v{Z¥®

12,54 :PRINT "C"

13,61 PRINT "R(L}"

13,68 :PRINT “"V({dc)"
FE,HI-(EZ2,58),1,BF
88,5)-(636,31) ,8,R
F4,8)-(628,48) ,8,BF

3,82 :PRINT "1.Enter output voltage"

5,72:PRINT "Y":LOCATE %,58 :INPUT "V(dci=",V(DC)

Z,92 :PRINT *© "

5,58 ::PRINT " "

3,92 :PRINT "2.Enter load resistance"

3,72:FPRINT "Ohm":LOCATE 5,58 ::INPUT "R(L)=%",RL{(R)

Z.52 PRINT " " '

3,58 :PRINMT © "

S,72:PRINT "uF":LOCATE 3,52 :PRINT "3Z.Enter filter capacitance

Wyl

5,38 :INPUT "C(Fi=",CUS
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238G T{2y=INT(M(DCY/RLIRY y=1g3@3) /1608
2368 R(T)=.dLH%xRI—¢R3
2278 CR=CU(F)*RL (R) /1§80
2388 DIM CRLUL7)Y ,VWDEC (L7
239 OPEN "I #2,"FWA"
24l FOR N=1 70 17
241a INPUT #2, A,R
2429 CRLIN:»=A:VDCIN)=E&
24503 NEXT d
2dag CLOSE#S
Z45¢ FOR N=1 TO 17
24468 IF CR-2¢ THEN 2574
247¢ IF CR<1 THEN 3548
24249 IF CR=CRL(N} THEN 2514
249¢ IF CRACRL (M) THEN 253539
2383 NEXT N
2514 DV=VYDC(N) :GOTO 2564
IH°G GOTO 2508
2538 DV=VDC(N—-11):60T0 254
2543 GOTO 254
25549 DVE= NDT APPLICARLE":GOTO 254
2568 GOTO 2589
2578 DV=1.324 .
2588 V(2Y=INT (2 (V(DCHY+I (2 #R(THY X/ DV *166) /1653
259¢ LINE(I2¢,75)—(518,151) & ,BF
2688 LINE(128,75)-(51¢,151) ,1,B
2616 LINE(ISE,B8)— (598,144 ,1,8
2629 LINEWIZZ2,B2)-(498,144) ,1 ,BF
263G FOR X=138 TO 492 STEP 2 :LINE(X,B861—(X,1448),8 :NEXT X
2648 LINE(146,96)-(484,136) ,8,BF
2659 LOCATE 135,95 PRINT "v©
2668 LOCATE 13,23 ::INPUT "1.Enter primary voltage=",V(1}
24679 LOCATE 15,55 ::PRINT "Hz®
2688 LOCATE 19,23 1INPUT "Z.Enter input frequency=",F(HZ)
260 PAAT)=V(2)*I(2)
27¢e ClLS:J=2:Z2=5 :60T7T0 2854
: GOES TO MAIN PROGRAM

#*¥#x¥#END OF “"RECTIFIER TRANSFOEMER" ROUTINE *x%*%x*
*xxxx% FMAIN PROGRAM TO COMTINUE #3xxsx

2718 IF J>5 THEN 447¢g

2724 REM » P(T) 15 DUTPUT POWER =
273¢ ON Z GOTO 2749,27748

2749 FUR N=2 TO 7

2738 PT(NI=V (NI %I (W)

276G MEXT N @ GOTO ZEgd

2778 =Y

27848 P(T)=(J{2)-V{1))I*1 (2}

2799 6070 2859

Zhad K=1
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=281 PT(EY=PAT?

2823 PA(TY=P(TY+PT (k)

R kE=k+d

HB4a IF K > ] THEN 2854 ELSE 28240
2858 I(1=P(T)/(.85%V (1))

286 FOR P=1 TO J

2878 CMAP) =1 (P)*50d

288d IF CM(P) >9%1g*4 THEN 447a

2896 NEXT P

2768 REM "WC(S5) WINDOW AREA INM S0, INCH®
2718 REM % AC(S) IS5 CORE CROSS-SECTIONAL AREA IN SG.INCH =
2928 P(1)=P(T}/.85

=224 LS

2440 LOCATE 4,30:PRINT "Do you like to choose figqure”
=794 REM

22648 LOCATE 6,38 @ PRINT "For flux—densitv.iceacecnaanaa"
297¢¢ R=5 : CL=6#& : BOSUR 14734

2988 LX) =120

299 GOT0 J82d

Sordd LINE(R228,68—-(466,82),1,B

Se1e LOCATE 14,38: INPUT "ENTER Flux Density"s;U(LX)

U208 WAC(S)I=INT(( (17 . 26%7d8xP (1) 3/ (F(HZ)#U LX) ) y*1@33) /1043
IU38 AC(S)= INT((SORWAC(S)) ) ®184) / 1¢8

24948 A(CALI=INT ((SARAC(S) ) y# @) /160

336 WCALY=INT ((WAC(S) /AC(S) y*1d8) /18d

Sued CLS

*x%¥#%# TABLE FOR "LAMINATICN DIMENSIORNS" *¥%®%¥x#*

SO7¢ FRINT " TABLE 1.8-5TANDARD INDUSTRIAL LAMINATIONS (DMNS IN INCHES)"
I068 PRINT

J05¢ PRINT ¥ SR.N@. TYPE A B L b E F 6 L
Ji8d PRINT © NG, "

3118 PRINT

128 PRINT " 3 1.5 375 3.2 8.62  8.62 187 8.2 L6
138 FRINT " 2 3 t.58 479 3.7 &5 875 2.5 4.4 1,98
3149 PRINT * 3 & t.o8 5.0 458 875 875 3.8 1.0 38
3158 PRINT " 4 8 2.8 7.5 475 LB LW 473 L& 7.94¢
3168 PRINT * 5 8B .8 9.5 796 L3 158 475 183 7.4
178 PRINT * 4 12 8,62 1.87 1.8 8.3 g.32 8% 632 638"
3188 PRINT ® 7 15 1.8 3.6 2,58 8.5 458 _1.58 6.5 875"
JI90 PRINT " 8 1& 1.5 458 3.5 8.5 4.7 2% 8.5 1.e9t

17 6.3 1.8 1.5 85 6 65 8.5 19"t
8 23 g7 - 2.2 LB 837 8.3 1,13 8.37 @42

JEZPRINT * 11 B g.79 2.3 1.97 637 839 1.8 B39 8.4

JZ38 PRINT " 12 31 g.88 2,36 2.1% 6.4 844 132 f.44 0 6.58 "

3240 PRINT " 12 23 t.8 0 338 2,76 855 8.5F 0 1.5 8,55 @49t

JZ9 FRINT * 14 45 2.0 680 588 186 188 3.8 .93 3.9

JZ268 PRINT * 15 74 .69 .86 172 6.3 B34 1.4 6.7 $.35 *

778 PRINT " 16 Lisd  8.19  B8.73 8.6 B9 4.694  0.44  6.09%  4.041"

3288 PSET(Z, 1)

3298 DRAN"RSSED1SALISAULAERIBD1LERTSU1 AERABD16ORESU14ERETD1 ARASUTHMRAS DI 6ORA5UT 6BRADZINLISBNRISUZIRGSD16ALS5"

3208 PRINT * 9
Z218 PRINT "
1
t

*xx TABLE FOR “LAMINATION DIMENSIONS® ENDS HERE®*#xs
CONTD <DESIGN,BAS:



SEO0 ON 72 6070 33518,3316,3344, 356,331
31 LOCATE 23,2 :PRINT "W="3;W(CAL)
SR LOCATE 23,14 @ PRINT ": A(Cal)=";A(CAL)}
3 LOCATE 22,36 @ PRINT "Select EI-Type With Above W' And ‘A" :6G0TO 3374
3AG LOCATE 23,1¢ ¢ PRINT " ACal)="3;A(CAL?
2o LOCATE 23,36 @ PRINT “"Select EI-Tvpe With Appropriate A" " 1:B0OTO 3378
268 LOCATE 23,36 @ PRINT "Select EI-Type With Moderate "W’ "
337 GOSUR 871¢

H SUBROUTINE FOR TO SELECT "CORE TYPE®

2SS XTSI S ETESLLS ST I LSS S LSS S ST LSS ST S LS EE SR LT L X 2

8718
872¢
8731
874
875d
87647
|77
B78
H79¢
88653
281 #

PR
[ IS

£834
284
8854
8846
/876
s8¢

889+
8914
g71a
89td
895
8944

REM * SUB FOR CURSOR =
LET R=6

JOF =3 THEN CL=132 ELSE CL=71

LOCATE R,CL:PRINT “#"
ON 2 BOTO B768,8768,B766,8776
LINE(4,173)~(236,185) ,8,F
LINE(R78,1735)~ (433, 185) , 4,8

FOR P=1 TO 788:NEXT P

ON 7 GOTD 88aa,8803,8800,8810
LINE(4,173)-(23¢,185) ,1,B

LINE (2763,173)~ (6%3,185) ,1,B

LOCATE R,CL:PRINT " ":FOR P=1 TO 386 : NEXT P
AS=INKEYS oo

IF A%=CHR$(13) THEN £88¢

IF LEN(A$)<2 THEN 874

IF ASC(RIGHT$(A$,1))=80 THEN 274a

IF ASC(RIGHT$(A%,1))=72 THEN 892%

ON (R-5) GOTO I388,3396,3400,3416, 34203, 3430, 34458, 3450 , 3468, 3476 , 3488,

490, 3506, 3514, 3526, 3530
GOTO 87443

LOCATE R,CLzPRINT " ©

LET R=R+1:IF R»Z1 THEN 8728 ELSE 8748
LOCATE R,CLsPRINT * ©

LET R=R-1:IF R<4 THEN 8723 ELSE 874
RETURN

EE S R T S S E L eSS RS P LS LSS TS ES AT SR L SRS L LS RS

A %]
I39¢
ZaE
I41¢
I4°d
31348
2448
54543
Td bt
ST
Z48

SN=1:L@%="3":60T0 3544
SN=Z:LQ$="5":607T0 2544
SH=3:LQ%="6":60T0 3549
SN=4:10%="3":60T0 3544
SN=5:LA%="8R":60T0 3544
TN=H:LOQE="12A" :GOTD 354¢
SHM=7:L0s="15":60TO 354
GH=8:L0%="146":C0TO 3544
SN=F:LQ%="17":60T0 3544
SH=14:LQE="23":60T7T0 3544
SMN=11:LQ%="33":60T0 354¢
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347¢ SHN=1Z:LQ%="231" 6070 3546
ST SN=13:L0%="33":60T0 IZ544
S31¢ GN=14:LQ%="43":60T0 3544
S52d GN=15:LQ%="74": 5070 355449
I538 SN=16:1L0%="01L144":60T0 3544

3044 CPEN "IY #Z,"5TH"Y

3354 DIM AA(LG) ,BB(16),CE(16),DDU14) ,EE(16) ,FF{146),66(163 ,WW(16)

354 FOR HN=1 70 16

1574 INPUT #3, A,E,C,D,E,.F,G,U
TERE AAN) =A:ER(N)=B:CC (N)=C:DD(N)=D:EE (N)=E:FF (N)=F : GG (N) =G : WW (N) =W
I59E NEXT N

I49E CLOSE #3

I&1E GBOSUE 18630

*ex¥¥%%  ROUTINE FOR “"STAMPING DIMENSIONS"*#%x%%%%

136347 REM* STAMPING SKETCH WITH DIMENSIONG»
124643 CLS:GO5UB 1853d
i———> SUBROUTIMNE FDOR

"STAMP ING SKETCHY

18539 REM % PR FOR STAMPING *
18540 PSET(1683,168),1

18553 DRAW'r178 d25 1126 d25 r120 455 1128 d25
16568 PSET(382,168) :DRAW" r 45 d 155 145 u 155"
19570 PSET(82, 16) : DROW"NGSNFSD74"

1ESE8H PSET (82,165 : DRAWNHSNESULS "

19593 LOCATE 12,11 :PRINT "B"
1865363 PSET (145, 16) :DRAK L 7E"
184616 PSET (145, 165) :DRAW"L7E"
1£4676 PSET(168,4) :DRAWUZE"
1R6SH PSET(163,3) 1 DRAWNEINFS
19648 PSET (336,3) : DRAWHNHINGS
1965¢ LOCATE  1,31:PRINT "C®

ri28 d251178ul155 *

R7G"
NUSMDS L7¢"

1B&bH
18576
1RAEG
1EATE
1B7¢d
18714
187248

1R756
1874
187543
1RTAE
1877¢
1378
1879d
1eade
188149

FSET (143, 165) : DRAW
PSET (145,357 : DRAW
FSET (144,35) : DRAW
LOCATE 3,18:PRINT
LOCATE &6,18:PRINT
FSET (145,66 : DRAW
PSET (146,68) : DRAW
PSET (145, 115) : DRAW
PSET(14%,115) : DRAMK
LOCATE 11,18:FRINT

SET (145, 14) : DRAW
LOCATE 17,18:PRINT

SET(145,145) : DRAW
PSET (146, 144) : DRAR
PSET (148,165 : DRAW
LOCATE :ﬁ,lB:PRINT

"noSnfid7"
R S A
"nhSnedu7"
"D“
"8"
"] 2 -
"ngSnfSd13”
Tlzan
*nh3ne5ulid®
llﬁll

"12agv

llnl!

113 1*‘\1’5"

“ng3nfidaT"
“nh3ne3ud 7Y
!!D!l
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1882a
18834
18844
18858
18864
18874¢
18688¢
188%d
182449
187148
18924
165354
18244
185950
189648

PSET (168,171 :DRAW" ATS neld rlg v
PSET (1683,167) :DRAKW" digY
PSET(Z2G5,171) :DRAW"NhS ngld 11d"
FSET (245,167 :DRAW "D 1"

LOCATE 22,24 :PRINT"E"
PSET(33¢,1467) :DRAW D 19"
PSET(245,171) :DRAW " neZnf3r45"
PSET(33¢,171) :DRAW'Nh3ng3145"
LOCATE 22,34:PRINT "F"
PSET(3B2,171) :DRAW"NESNFIR1GY
PSET(32B2,167) :DRAW"D1IE"
PSET(425,171) : DRAW'NHING3L 18"

PSET (426,167 :DRAW"D1G"
LOCATE 22,51 :PRINT "E"
RETURN

13690
1836643
163676
143684
106943
18574363
19714
13726
137353
1427443

* X

3626

b b N 2

S638
SH448
S65H
Sbb
3674
S68H
4694

ST

LOCATE 6,682 :PRINT"A = ";AA(SN}
LOCATE 8,6 :PRINT "B = " ;RER(SN)
LOCATE 18,68 :PRINT"C = "“3;CL(SN)
LOCATE 12,69 PRINT"D = "3;DD{SN)
LOCATE 14,60 :PRINT "E = Y3;EE{S5N)
LOCATE 16,68 sPRINT “F = "3FF (SGN)

LOCATE 18,68 :PRINT "5 66 (SN
LOCATE 4,58:PRINT "DIMENSIONG®
LOCATE 1,58:PRINT “"STAMPING SKETCH®
RETURN

*% ROUTINE FOR "STAMPING DIMENSIONS® ENDS

GOSUR 9558
## TAEBLE FOR "CORE GRADE %% %356 3 3% 3 % 3 % %
DLS:LINE(I&@QS%)~(44B,155),ﬁ,BF

LINE(1464,52)~(436,148) ,1,E
LOCATE B8,26:PRINT "EI CORE QUALITY SERIAL NO.*®

HERE ¥#%%%

LOCATE 18,24:PRINT "QUALITY":LOCATE 18,42:PRINT "SR.NO. (QSN) ™
LOCATE 12,24:PRINT "CRGO":LOCATE 12,44:PRINT "L 1 1"

LOCATE 14,24:PRINT "CRNGO":LOCATE 14,44 :PRINT "L 2 1¢

LOCATE 16,24:PRINT "DYMAMD GRADE(SL)":LOCATE 146,44:PRINT "L 3 3¢

PSET{(164,68) :DRANYRZ7IL12BDERUSGAL153RETIY

CONTD <
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3714
S704
D708
3744
I754

*A##* %% TABLE FOR

bR 5.3

I7 4
377
=78
3798
Z8ad
igia
S82d
8353
36844
2854
3868
3874
889
894
RIS
I51
3928
S9IE
i54d
E75hd
39443
7
358
99
A3¢308
445163
BP0
33353
4G4
4¢84
4Agh
487 ¢S
43¢
45968
41¢5¢d
411¢8
4123
413a
4148
4154

GOSUR B934 '
ASN=1 ::Q8F="CRGO"  GOTO I754
ASN=2 :QGE="LCRNGO": BOTO 575¢
ASN=3 :Q5%="DYNAMO GRADE(SL)"
ON Z GOTO 3764,3768,37468,85d

GENERAL ROUTINE TO COMPUTE “STACK THICKENESS, TURNS
NEARRAREHFZEF AND WIRE SIZE#¥ANRAXFHHEEEENR

REM » CAL FOR STACK THICENESS *
REM "S(T) IS STACK THICKNESS IN INCH *
S(Ti= AC(S)/AA(SN)

REM "S(AT) ACTUAL STACK THICKNESS IN INCH"
REM "ST(F)IS STACKING-FACTOR *

ST(F) =.9

ST(AT)= INT((S(T)/ST(F))*1&3) /150

ON Z GOTO 3849 ,38405,%953, 38453, SR4AM

REM *T (PV)=N/V IS MUMBER OF TURNS PER VOLT *
TPVI=(3.5% (10463 )/ (F(HZ) *AA (SN *U (LX)
REM *N(1)} IS PRIMARY TURNS*

N(L)=INT ((T(PVI*V (1)) %155) /156

REM *N(2) IS SECONDARY TURNS*

FOR N=2 TO J

NN = (VIND*RN (1)) /7 (V{1 %SRR (.85))

NORD = TRT (NCND * 136360 /16360

NEXT N

REM #I(1) IS PRIMARY CURRENT*
IC1)=P(T)/ (.B5%V (1))

DIM CCHM(56) , WG (5)

OPEN "I1" #2,"SWG"

FOR N=1 TO 5¢

INPUT #2, A,R

CCMN) =A:WWG (N) =B

NEXT N

CLOSE#Z

ON Z GOTO 4633,4033, 4070, 4065

FOR N=1 TO J

CM (MDY =1 (N) %756 X

NEXT N

FOR N=1 TO J

FOR D=1 TO 5@

IF CM{N)>9%183°4 THEN 4478

IF CM(N)=CCM(D) THEN 415¢

IF CM(N)>CCM(D) THEN 4178

IF CM(N} =8 THEN 419

NEXT D

NEXT N

GOTO 4214

SWE (N) =WWG (D)

CONTD <DESIGN.BAS>
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4168 SWGS (N}="SHE":60T0 4130

417¢ SWGN)=WKB{D-1)

4188 SWES (N)="5HG" 16070 4139

4198 SUGINI=@ i

. 4200 SWES(N}="NOT APPLICABLE":GOTO 4139

AR O R R R

s “DISPLAY OF INTERMEDIATE RESULTS #iaaasdy

4210 €18

4228 LINE(20,8)-(458,118+]%7) ,1,B:LINE(1b,4)- (454, 128+]47) 1, B:PAINT (17,70

4239 LOCATE 3,7:PRINT *1 .CORE LAMINATION TYPE : "iLas

4248 LOCATE 5,7:PRINT "2 .WINDOW AREA IN INCH 17 s WRISN)

4250 LOCATE 7,7+PRINT "3 .CORE CROSS GEC.AREA IN INCH  :";AC(S)

4268 LOCATE 9,7:PRINT "4 ,STACK THICKNESS IN INCH £15T(AT)

4278 LOCATE 11,7:PRINT *5 .PRIM,TURNS AND GAUGE £®sN1) sERG (1) ;5uGS (1)

4288 N=2

4296 LOCATE 11+N+(N-2),6 1 PRINT N+4

4308 LOCATE 11+N+(N-2},9:PRINT *,.SEC.TURNS AND GAUGE ¢ ;NN 3 5HE (N) s SHGS (N)

4316 IF N=J THEN 4338 ELSE 4320
4320 N=N+1 : GOTO 4290

4330 IF 152 THEN 444D

4346 LOCATE 3,42:PRINT *1 PRIM.VOL.=";V(1):LOCATE 3,75:FRINT *y*

4358 Q=2 _

8340 LOCATE 3+G+(G-2),b1:PRINT §

8376 LOCATE 3+G+(G-2) ,68:PRINT ®.SEC.VOL. ="3V(Q):LOCATE 3+Q+(G-2),79:PRINT "V

4380 LOCATE 3+G+(G-2)41+(J-2) ,61:PRINT G+I-1

4399 LOCATE 3+Q+(Q-2)+3+(1-2) ,64:PRINT *,SEC.CURR.=";1(Q) :LOCATE J+Q(Q-2)4J+(1-2),79:PRINT "A*
4400 TF G=J THEN 4420 ELSE 4419

8416 Q=Q+1 : GOTO 4348

4420 LOCATE 3+Q+(Q-2)+1+],61:PRINT G#J

4439 LOCATE 3+5+(G-2)47+J ,b4:PRINT *.FREQUENC="3F (HZ):LOCATE 3+Q+(Q-2)+J+J,7B:PRINT "Hz"
3449 LINE(484,8)- (635, 136+N%6.5) ,1,B:LINE (B0, 6)- (639, 138+N#4,5) , 1, B:PAINT (482,7)

8450 LOCATE 1,23:PRINT "DESIGN-DETAILS*:LOCATE 1,63:PRINT *1/P-PARAMETERS®

4448 BOTD 4518 '

FH T O
srenra0DULE  THAT DETECTS "OUT OF RANGE" PARAMETERG#HR .

4479 CLS ¢ Y=2 : GOSUB 16350
4480 GOSUB 19750

#+60ROUTINE FOR “GRAPHIC FRAME™ ARDUND TEXT #aaasy

16756 REM ¥ SUB FOR OFR #
10768 A=3.142:B=150 :C=.2 :D=20 :E=.4
18778 CIRCLE(202,99),B,1,.6,.8%A,C

10780 CIRCLE(448,62),B,1,1.2%0,1.84A,C
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10179¢ CIRCLE(282,1468) ,E,1,.6,.B%A,C |
18863 CIRCLE(4443,124) ,B,1,1.2%A,1.8%A,C
1813 CIPCLE (16%,82),D,1,A4,A/4,E

19382 CIRCLE(541,88),D,1,0,5%A/4,E
19933 CIRCLE (166,142} ,D,1,A,A/4,E

1638493 CIRCLE(541,141),0,1,0,5%A/4,E
1985¢ PSET (83,82) : DRAK"DLI"

14240 PSET (561,79) :DRAW"DALT"

169897¢ PSET(11&,75) :DRAW"DGS"

13986 PSET(527,85) : DRAW"DAZ™

13989¢ PSET (161 ,93) : DRAW D&

19960 PSET (543,73) :DRAW"D6B"

16918 PAINT (666, 198) ,1

1692% RETURN

Y e s e T R R R Ry e
4493 LOCATE 1S,23:PRINT "DE S I G N OUT OF RANGE
45430 LOCATE 23,1 :END

4514 GOSUB 95540

#r#33DATA FOR  "TURNS PER INCH"#hestiss

4520 CLS:LOCATE 1,25:PRINT "TURNS PER INCH® A

4538 LOCATE 4,13:PRINT "ENML.  G.5ILK  D.SIIK  S.COTTON  D.COTTON®

4540 LOCATE &,2:PRINT "PRIMORY  =":LOCATE 8,2:PRINT "SECONDARY ="

4550 N=1

4560 LOCATE 5+N+(N-1),14

4579 ON SWS(N) GOTO 4589,4588,4584,4582, 4580, 4569, 4386, 4586, 4566, 4588, 4599,
4600, 4610, 8620, 4638, 4640, 4650, 4640, 4678, 4688, 4690 , 4706, 4710, 4720, 4738,
474647584768, 4776, 4780, 4796, 4800, 4010, 4826, 4630, 4346, 4850 , 4860, 4879,
4889, 4899, 4900, 4918, 4920, 4930, 494, 4958

4388 PRINT “B B 7 7 716070 49466

4599 PRINT 8 7 7 7 7716070 4948

4408 PRINT 9 9 8 8 8" :60T0 49460

4610 PRINT ™18 18 9 9 B":60T0 4960

4670 PRINT “i2 12 11 i1 18" 165070 4960
4538 PRINT "13 13 12 12 11%:GOTO 4968
4639 PRINT *15 15 14 14 13%:GOTO 4966
4658 PRINT "17 17 16 16 15°:60T0 4948
4668 PRINT "26 28 , 28 18 17":60T0 4948
4678 PRINT "2 48 3 21 28%:6070 4960
4488 PRINT "2 26 26 24 21":6070 4940
4599 PRINT 29 2 29 27 23":6070 4348
4768 PRINT "33 33 32 29 26% 16070 4969
4714 PRINT *3 38 37 35 29716010 4940
4720 PRINT "2 42 A8 &Y J1":B0T0 4948
4750 PRINT "47 47 44 48 33":60T0 4948
4748 PRINT 52 32 49 a4 36" :50T0 4366

" DATA CONTINUED ON NEXT PAGE °



DATA CONTINUED FROM LAST PAGE

g PRINT "57 57 53 47 387:6070 4948
=9 PRINT “63 b2 58 31 49" :GOTO 4950
@ PRINT "48 &7 42 54 2":6070 4940
%3 PRINT "75 73 &7 |- 45°:60T0 4968
g PRINT °79 78 71 &8 46" 6070 4968
BJ PRINT "86 83 73 b3 48":6070 4940
# PRINT *52 89 8d &7 58°:6010 4940
"3 PRINT "190 93 Bb 78 92°:607T0 49460
v PRINT *189 183 92 81 58%:60TC 4940
&8 PRINT 128 112 99 86 49" :60TG 4968
uf PRINT "135 123 187 99 63" 26010 4360
o8 PRINT "151 137 118 108 677 :60T0 4960
"8 PRINT "175 154 138 169 76%:6070 4560
19 PRINT “189 164 137 114 7275010 4960
wd PRINT "208 179 151 120 76*:60T0 4948
98 PRINT "227 192 164 126 Bg™:E0TO 45940
<8 PRINT "256 208 172 131 B7":6070 4940
<B PRINT 285 2 183 138 2":G0T0 4968
%@ PRINT #3122 258 208 143 164716070 4968
B2 PRINT "377 27 217 147 118°:6070 4948
6 PRINT "444 312 238 157 1177:6070 4948

Heoereeeoeecoeceeeeoereecrneeeaeeeeeecnneeeeeeoonneee o
*#3k%%XMAIN  PROGRAM  TO CONTINUE ¥¥3%%3%%% %% %% %% %
4969 IF N=J THEN 498¢

4974 N=MN+1:50T0 45648
498¢ LOCATE 7+J+(J-1) ,5:PRINT "SAFTY-MARGIN:"

4794 LOCATE 8+J+(J-1),5:PRINT "Needs To Be Considered For Coils Without Cheeks

20088 LOCATE 9+J+(J—-1),5:PRINT "Choice Is Yours : (Y/N)"
5818 US=INKEYs$

Se2es IF Us="Y" OR Us="y" THEN 5894

SE33 IF Us="N" OR U%="n" THEN 51dd

5S¢4 LOCATE 9+J+(J-1),23 :PRINT * "

S@5@ FOR D=1 TO 208 = NEXT D

SB6E LOCATE F+I+(J-13,23 :PRINT "(Y/MN)*®

2878 FOR D=1 TO 888 : NEXT D

5988 6070 Sd1d

59 FOR N =1 TO J :MR(N)= (V(N)+543) /8088 (NEXT N
91883 REM * CAL FOR BUILD % .

511¢f FOR N=1 TO J

S126 WL (NY=INT ((FF(S5N)~-Z*MR(N))*1¢68) /160

913¢ IF N<>1 THEN 35154 '

S514¢ LOCATE 12,18 :INPUT "ENTER Turns Per Inch For Prim.="3;TPI(N) :GO07T0O 516¢

5158 LOCATE 18+hN,1d ::INPUT "ENTER Turns Per Inch For Secs.=";TPI(N)
5168 TRLOMNI=INT (WL N #TPI (N) ) #166) /164

5179 NLNI=INT(NNY*18a/TPLIN)) /184

518¢ DIAMN)=80QR(CCHM (SWE (N))) /1850

5190 CTE(N)=NL (NY*DIA(N)

5208 NEXT N

CONTD <DESIGN.BAS>



##%x%%%% TABLE FOR "LAYER & COIL INSULATIDN" #3338 6%%%%%

5216 D=1:R=9
5228 X=T:CLS

523¢ LOCATE 4,14:PRINT “TYPE AVAILABLE APPLICATION®
5748 LOCATE 5,12:PRINT * THICKNESS (INCH) NOTES  *
5250 LOCATE X,12:PRINT *1.Kraft 8.8003-8.831 Popular layar wound”

5268 LOCATE X+1,14:FRINT “Paper coil insulation®

3278 1F R=7 THEN 3308

5268 LOCATE X+3,12:PRINT "2.Kapton #.601-8.005 High temp.layer ®
5299 LOCATE X+4,14:PRINT * Insul. with finest wire”
5308 IF R=14 THEN 5580

5318 LOCATE X+6,12:PRINT *3.Myler 8.0005-0.614 Low cost, high "
9320 LOCATE X+7,t4:FRINT ™ Temp. insulation
5339 IF R=13 THEN 5509

2346 LOCATE X+9,12:PRINT "4.Aramid - 2.002-8.938 High temp. layer *
3350 LOCATE X+16,14:PRINT "Paper Insul.for fine wire "

9368 IF R=16 THEN 5509

5378 LOCATE X+12,12:PRINT "5.Vulcanised  9.008-8.187 High strengh,lay.ins.”
5389 LOCATE X+13,14:PRINT *Fiber with heavy wire®
5398 IF R=19 THEN 5504

5400 PSET(45,16) @ DRAW® ROGS D16G L56@ Uled D28 R 508 D25 L5866 D22 RS D25 L1569 D25 RSGA D35 L205 U168 LI5S Di68”
9418 PSET(42,14) : DRAW® R30B D164 L5908 Ulé4 R143 ULB R228 DIig ":PAINT(37,15),8 1 PAINT(30,18)
5428 LOCATE 2,26 :PRINT "INSULATION PAPER DETAILS® '

5438 BOSUB 9128

5448 LINE(58,70)-(542,170),8,BF:LINE(D4,72)-(538,168) ,1,B

5450 IF R=7 THEN 5250

5468 X=4:IF R=14 THEN 5288

3478 ¥=1:1F R=13 THEN 3318

5488 X=-2:1F R=16 THEN 534¢

9490 X=-5:1F R=1% THEN 5376

5908 PSET(186,48) :DRAW"D1S5" sPSET (341,48) : DRAW"DIS"

551 FOR N=1 707

5528 IF D=2 THEN 5739

53308 LOCATE 11,44:PRINT * (Recommended-Thickness)

5548 TF SWGIN) (=15 THEN 5639

5550 IF SWE(N){=28 THEN 5648

3560 IF SWGINI<=24 THEN 5639

5578 IF SWBIN){=2B THEN 5640

5580 IF SWG(N}<=32 THEN 5678

5597 IF BWG(N}{=34 THEN 5488

5608 IF SHGIN}{=39 THEN 5692 -

S616 IF SWG(N)(=42 THEN 5708

5628 IF SWGIN)»4Z THEN 57190

5638 H$="8.628":60T0 5728

5644 K="0.814":60T0 5720 ‘
5639 H$="0.018":60T0 5720

3648 H$="8,004":60TD 5728

5678 H$="9,.P63*:60T0 5728

5686 Hs$="0.0026":60T0 5728

3690 Hs="8.002":160T0 5720

5700 H="0,9814":60T0 5728
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5718
5720
5736
2744
3750
3764
8779

2786

S79¢
S8
581¢
5824
agiag

o844
5853

3864
587d

HE="g. aa1"
IF N<>=1 THEN 5748
LOCATE 13,56:PRINT H%:60T0 575¢
LOCATE 13+N+(N-2),56:PRINT H%
ON D 5070 5764,581d
IF N<>1 THEN 3784
LOCATE 135,19 : INPUT "ENTER Paper Thickness For
Prim.=";PTK(N) :60T0O 5794
LOCATE 13+N+(N-2),18 ::INPUT "ENTER Paper Thickness
For Secs.="3;PTK(N)
NEXT N
GOTO 5864
FOR N=1 TO J
IF N<>1 THEN 5B44d
LOCATE 13,8 :INPUT "ENTER Coil Cover Thickness
For Prim.="3CCT(N):GOTD

LOCATE 13+N--(N-2),8 :INPUT "ENTER Coil Cover Thickness For
secs.="3CCT (N}
NEXT N
IF D=2 THEN 58843

R=¢:D=D+1:60T0 5228

363 NI A I AN N WM NI I3 I M3 N WA I I I N %

E X = & 3
5884
589
39
SP1e8
992y
5934
sS4
3958
37668
ST
S98d
S99
L
&O16
b2
HERG
L8448
L5 (S
68385
&L
L3763
LEB3
LU
61d
6165
H116
&H126
&13¢8
6148
H15¢
6144

ROUTINE TO “COMPUTE BUILD THICKNESS"™ %%%% %% %63 %% %%
REM % CAL FOR BUILD * '
FOR N=1 TO T

TPE(N)=PTE (M) * (NL (N)>—1}

TB(N) =CTE (N)Y+TPK (N)+CCT (N)

NEXT N

LET kE=¢

TBT(K)=TBT

TET=TBT+TB(K)

E=K+1

IF E>J THEN 5988 ELSE 5948
TBT=INT((TBT+(TBT)*.15)*183) /183

CLS

LINE (26, 16)— (463, 188) ,1 /B
LINE(22,11)-(398,179),1,B

Q=2

FOR N=iA07T

IF N<>1 THEN &868

LOCATE 2+N,1¢ : PRINT "1 .(WINDING LENTH FOR PRIM. ="j3;WL(N)
5070 68388 .

LOCATE Z+N+(N-2),13 2 PRINT ".WINDING LENTH FOR SECS. ="j3WL
LOCATE S+N+(N-2),92 : PRINT @

IF M<>1 THEN &11¢ .

LOCATE 8+N+J,? @ PRINT J+1
LOCATE B+nN+J,13 : PRINT ".TURNS PER LAYER FOR PRIM.="3TPL N}
GOTO 6144 :
LOCATE F+N+H(N-Z2)+J,13 : PRINT ".TURNS PER LAYER FOR SECS.="3
LOCATE 9+N+(N-23+J,9  PRINT J+0G .
GQ=0Q+1
NEXT N
REM
GOSUR 9558

CONTD <DESIGN.BAS>
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6173 CLS
6188 LINE(29,1e)-(488,138) ,1,B ‘
6198 LINE(22,11)-(398,129),1,B
L2388 (=2
6216 FOR N=1 TO J ,
62268 IF N<>1 THEN 6244
234 LOCATE 2+N,9 : PRINT “1 NUMBER OF LAYER FOR PRIM.="j;NL (N}
46235 GOTO 6278 ’
6249 LOCATE S+N+(N-2),11 : PRINT ".NUMBER OF LAYER FOR SECS.="j;NL (M)
6258 LOCATE 3+N+(N-2),8 : PRINT Q
6268 LOCATE 4+4J+7,11 z PRINT ".TOTAL BUILD.....ccan-an .="3TBT
6278 LOCATE 4+J+7,8 : PRINT J+1
6283 Q=0+1
6298 NEXT N
6398 REM
&318 GOS5UB 95560
&3228 CLS
6336 LINE(1a83,8)-(480,1483) ,1,B
6348 LINE(IS82,9)-(478,139),1,R
&358 LOCATE 3,24 PRINT "Calculated build thickness is:"3;TBT
&364 LOCATE 5,2¢ PRINT "If build is more than OR"
6378 LOCATE 6,2¢ PRINT "Too small than available one:";GG(SN)
63883 LOCATE 18,21 :PRINT "1)Stack—thickness adjustment —-: [11"
6379 LOCATE 12,21 :PRINT "2)Core selection -3 g2
H4433 LOCATE 14,21 :PRINT "3)Choice of wire guages - L33 3
64193 GOSUR 23449

36 36 3 36 363 I I I A I I I W I W H AW I NI I H AW I W NN R

Hraek ROUTINE 7O COMPUTE  "IRON LOSS™ ssiess

4420 REM *CALCULATIONS FOR 10RN-LOSS#
6436 REM #M(MPL) IS MEAN MAGNETIC PATH LENTH*

4436 M(MPL)=2%FF (SN)+2%55 (SN) +4#EE (SN)

4458 REM #C(VOL) IS CORE VOLUMEX

4468 CVOL)=M(MPLI*AC(S)

6478 REM 3C(WT) 15 CORE WEIGHT#

6480 OPEN "I°,#2,"GLT"

6496 FOR N=1 T0 3 .
6500 INPUT 42, A

8510 GLTIN)=A

4528 NEXT N

4538 CLOSER?

6548 C(NT)=,63616%C (VOL)#GLT (GSN) :CLSPRINT

6530 PRINT " SR.NO. LRG0 SR.NG. CRNGO SR.NO.  DYNAMO GRADE(SL)®
6568 PRINT

6578 PRINT ® BRADE THICKNESS BRADE THICKNESS GRAGE THICKNESS ®
6588 PRINT ° INCH(mm}  (ND.) INCH(em)  NBT INCH{mm)  {ND.)
5398 PRINT

6608 PRINT * (11 .8110.28) n-4441) (41 .028(.58) H-PM(ZB} (71 .28(.58) O5t6

4618 PRINT

5620 PRINT * (21 .012(.38) w5(46) [51 .4260.56) H-RM(2D) (B8] .260.5¢) 638



_"DESIGN.BAS CONTINUED FROM LAST PABGE

§

£638 PRINT
6648 PRINT ° {31 .B140.35) m-6(51) [6] .0200.50) H-RM(3®)  [91 .26(.56) 718
4650 PSET(8,2) : DRAK"R&39D1F5L639U1A5D1 BREIID2IL 63FUZIRIE0ET®

6668 PSET(131,20) :DRAW"DB7" :PSET (209, 2) iDRAW"D1E4" FSET (339, 20) s RAW" DB7"
6676 PSET(419,2) :DRAKD105" :PSET (478,20 :DRAW"DB7* :PSET (8, 113) :DRAW"R6AE”
6680 PSET(268,26) :DRAW"DB7" :PSET (544, 20) :DRAN"DE7"

6698 LOCATE 14,68: PRINT °EI CORE GUALITY SELECTED: *;G5%

6708 BOSUB 9670

6710 GOTO 899

&728 BOTO 6978

6736 T(STH)=.911 :LGNS="r-4(41)" :LSEN=1:60TO 6829

4748 T(STH)=.B12 :LONS="s-5(44)" :L5EN=2:60T0 6829

6750 T(STHI=.B14 :LON$="a-5(51)" sLSEN=3:G0TO 6520 N
6768 TISTH)=.B2 sLGNS="H-RN(20)" :LSGN=4:60T0 6829

&778 T(STM)=.B2 :LENS="H-RM(23)" :LGGN=5:50TD 4820

4780 T(STHI=02 :LGN$="H-RM(3B)" :LSGN=4:60T0 6820

4798 TISTM)=,02 :LENS="560" :LSGN=7:G0TD 6820

£820 T(STM)=.82 :LGN$="630" :LSGN=B:60T0 6828

6810 T(STHI=,B11 :LENS="718" :LSEN=9

4628 DIN L5(9)

¢838 DATA #.89,8.97,1.06,2.36,2.70,3.76,2.38,2.66,3.00

4849 FOR N=1 T0 9 :READ LS(N):NEXT N

4856 REM *IL(0SS) IS IRON-LOSS*

6847 KL (0S5)=LS(LSEN) / (2258 (1846) )

5878 TL(DSS)=CWT1#(,453)3LE (LSEN)

4895 TL(0SS)=INTIL(DSS)AKL (0SS )AU (LX) UKL ) #106) /188

prannmnhnnnnnnRnnInNnRIININNIN

(OO ¢y ROUTINE TO COMPUTE "COPPER LOSSY (YO (0OY OO

689¢ DIM RPY (56)

6998 OPEN "IV, #1,"RPY"

691 FOR_N=1 TO 58

69249 INPUT #1,A

&3 RPY(N)=A

6748 NEXT N

£25¢ CLOSE #1

6968 GOTO 4728

6979 CLS .

6788 PSET (24,28)

6799 DRAWTRSBY D3Z L3BY U3Z R298 D32 R4 u32*

7808 LINE(18,27)—-(6E2,61),1,B

7418 LOCATE 59,5 :PRINT "An additional 2.658 to ¢.d83,o0r,"
7928 LOCATE 7,3 :PRINT "Thereabout is required for BOBBIN"
78338 REM *B(CLR) IS5 BOBBIN CLEARANCE %

73443 REM # B(FIG) IS BOBRBIN FIGURE = ,
7658 LOCATE 6,42 : INPUT “"ENTER Bobbin Figure =" ,B(FIG)
7868 B(CLR)=.E25:CLS

7878 LMT=2% (AA(SN)}+S(T)}+4* (B(FIGY+B(CLR}))

7688 LMT(1)=LMT+56£.28%(TR(1})/2}
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7893 LMT(Z2)=LMT+6.28% (TB(1)+TB(2)/2):IF J=2 THEN 7138
71968 LMT(3)=LMT+6.28% (TR(1)+TB(2)+TB(3)/2): IF J=3 THEN 7138
7118 LMT (8)=LMT+6.28% (TB(1)+TRB(2)+TE(3Z)+TRB(4)/2): IF J=4 THEN 7138
7126 LMT(5)=LMT+6.28% (TR(1)+TB(2)+TB(Z)+TR(4)+TB(S5)/2) : IF J=5 THEN 713
71%8 FOR N=1 TO J '

7148 REM % M(T) IS TOTAL WIRE LENTH *

7158 MT (N)=LMT (M) *N(N)

7168 NEXT N

717¢ REM »* RH IS WINDING HOT RESISTANCE *

718¢ FOR N=1 TO J

7196 RT (N)=MT (M) * (RPY (SWG (N) ) /3583 )

7268 RH(N)=RT(N)/1¢

7216 NEXT N

722¢¢ REM *CL IS COPPER-LOSS#*

7236 FOR N=1 TO J _

7243 CL(N)=(I(N)*2)*RH(N)

7258 NEXT N

7268 K=1

7278 CL(K)=CL(T)

72863 CL(T)=CL(T)+CL (K)

7296 K=K+1

73883 IF K»J THEN 731¢ ELSE 7280

7316 CL(DSS)=INT(CL(T)*1568) /1583

GrXON»HONOOOMOMNOOONOOOOXO00NIYO000L(

*%%%3#%  CALCULATION OF "TEMPERATURE RISE" ROUTINE **%¥¥%*xxx

7329 REM * CALCULATIONS FOR TEMPERATURE-RISE #*
7338 REM * TIS(M) IS INSULATION THICENESS =

73448 k=1 )

73568 CCT(K)=CT(8)

7368 PTEA(K)=IN(S)

7378 CT(S)=CT(S)+LCCT (K)

7388 IN(SY=IN(S)Y+PTK (K)

7390 K=K+1

7498 IF K>J THEN 7423 ELSE 7376

7418 TUINS)=(PTE(1)}+CCT (1)) /2+IN(S)+CT(S)

7420 REM * C(S) COOLING SURFACE-AREA *

7438 FOR N=1 TO J .

7443 WL=WL (1)

74503 IF WL>»=WL (N) THEN 7474

78683 WL=WL (N) '

7478 NEXT N

7488 REM % S(COOL) 1S COOL;ING SURFACE *

7496 S(COOL)=2%WL* (AA(SN)+Z*B(FIG)+3.142% (TET-(TBT)#*.15))
7580 REM * T(TR) IS TEMP-RISE *

7519 REM * H(VT) IS VERTICAL COIL-HEIGHT *

7528 H(VT)=WL

7538 TT(TR)=INT ((2¢*CL (0SS)/S(COOL) ) * (2.38*T (INSY+H(VT) ) #133) /1433
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7543 REM * T(AMB) IS AMBIENT TEMPERATURE *

7558 REM * MA(XTL) IS MAX.TOLERABLE TEMPERATURE *'
7368 MA(XTLI=1890

7578 T(AMB)=MA(XTL)-TT(TR)

75883 REM * CHECK FOR EFFICIENCY *

759¢ REM * E(FF) IS EFFICIENMCY IN PERCENTAGE
7688 L (08S)=CL(0S5)+IL(055)

7618 E(FF)Y=P(T}/(P(T)Y+L(OS5)?

7628 E(FF)=INT(E(FF)*13*4)/1834

TS S LTSS PP LSS ST S S S S S S S S LSS S LSS S S EL S LS S LSSt E a by

maannun IIDISPLAY DF FINAL RESULTS S0 R VR VR U4 K OU EE DD RY BN 9D PY OGN 09 RE NG

7633 CLS:Y=2:60SUB 183354
7648 LINE(48,360) - (653,188),1,B

7656 LINE (4831,48)—(628,1968),1,BF

76683 LINE(S9,188)-(476,198),1,BF

7678 LINE(475,186)-(493,1983) ,1 ,BF

7688 PSET(478,188),8 :PSET (486,188),08

769¢% LOCATE &,16:PRINT "1.EI-CORE RUALITY

7783 LOCATE 8,1¢:PRINT "Z.EI-CORE STAMPING GRADE

7716 LOCATE 14,1@3:PRINT "3.IRON-LOSS IN WATTS

772¢ LOCATE 12,18:PRINT “4.COPPER-LOSS IN WATTS

7733 LOCATE 14,1¢:PRINT "5.TOTAL TRANSFORMER-LOSS

774¢ LOCATE 16,18:PRINT "&4.EXPECTED TEMP-RISE (DEG-CENTIGRADE)
7758 LOCATE 18,1@:PRINT "7.TOLERAELE AMBIENT TEMP (DEG-CENTI. )
7768 LOCATE 2%,1@:PRINT "8.EFFICIENCY IN PERCENTAGE

7773 GOSUB 9558

- S
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*#ixx%  TO TAKE HARD-COPY %9633 3% % % 3 3 3 X 3 3 3 6 3% 3

7786 CLS:Y=2:G0SUB 14354
7794 PAINT (1,1),1

780858 LINE(5¢,124)—(52¢,154) ,8,B

7818 LINE(S54,126)-(5146,152) 8,8

7820 LINE(116,134)-(48%,145) ,8,EF .

7830 LOCATE 18,18 : PRINT "Set the printer ready...ceoeeeeeeeees "
7848 LINE(S5¢,74)-(52¢,1¢4) ,8,B

7858 LINE(S54,76)-(516,182) 8,8

7868 LINE(124,86)—(42,97) ,8,BF

787¢ LINE(458,86)—-(568,97),8,BF

7884 LOCATE 12,268 :PRINT "Do you wish RESULTS to print...?
789¢ GOSUR 11168

7998 END

791 ON Z GOTO 7928,7938,79440,7956, 7969, 7973, 7996, 12446
7926 LPRINT CHR$(14) "POWER TRANSFORMER DESIGN":G0TO 79943
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7938 LPRINT CHR$(14) "AUTO TRANSFORMER DESIGN":GOTO 7994

7940 LPRINT CHR%(14) "CURRENT TRANSFORMER DESIGN":G0T0 7996
7954 LPRINT CHR%(14) "IMPEDANCE TRANSFORMER DESIGN":150T0O 799¢
7968 LPRINT CHR%(14) "RECTIFIER TRANSFORMER DESIGN":6070 7994
797¢ LPRINT CHR%(14) "CONVERTER TRANSFORMER DESIGN":G0OTO 799d
7988 LPRINT CHR$(14) “INVERTER TRANSFORMER DESIGN"®

7998 LPRINT STRING(Bg,"*")

By LPRINT

8418 LPRINT * 1 .TYPE OF CORE HAR AL S
8828 LPRINT '

Be3E LPRINT " 2 -EI-CORE GQUALITY RN RS
80340 LPRINT

26538 LPRINT " 3 L.EI-CORE STAMPING GRADE " s LGNS
8868 LPRINT

848748 LPRINT " 4 LWINDOW AREA IN INCH s "3 WW(SN)
80880 LPRINT

8493 LPRINT " S5 -.CORE CROSS SEC.AREA IN INCH " 3AC(S)
81833 LPRINT

8116 LPRINT " 6 .STACK THICKNESS IN INCH t"3S5T(AT)

8128 LPRINT
8133 LPRINT " 7
8148 FOR N=2 TO J
8159 LPRINT

8168 LPRINTjN+6"
B17¢ NEXT N

8188 LPRINT STRINGS (8¢, "%")
B198 LPRINT
8298 LPRINT ™ 1
82148 FOR N=2 TO
8228 LPRINT

8235 LPRINT3N ".WINDING-LENTH IN INCH, (SESS.)=";WL (N)
B24¢ NEXT N

8258 LPRINT

82468 LPRINT

-PRIM.TURNS AND bLAUGE $"IN(1) 3SWE (1) ;SWGES (1)

-SEC.TURNS AND GAUGE T sNMN) 3 SWE (N) s SWGS (M)

HWINDING—-LENTH IN INCH, (FRIM.)="3WL (1)
J

8274 LPRINT " 1 .TURNS PER LAYER OF PRIM. ="sTPL (1)
8288 FOR N=2Z TO J

829¢ LPRINT

8348 LPRINT;N".TURNS PER LAYER OF SEC. =" s TPL (N)

8318 NEXT N
8328 LPRINT
B338 LPRINT
8344 LPRINT " 1 .TOTAL NO. OF PRIM. LAYERS ="NL (1)

8358 FOR N=2 TO J *

83683 LPRINT "
8378 LPRINT;N".TOTAL NO. OF SEC. LAYERS ="NL (N}

B388 NEXT N

8398 LPRINT STRINGS$ (8J3,"x")

T

B4go LPRINT ® A = "sAA(SN)
8419 LPRINT * B = "3;BB(SN)
842g LPRINT * C = "3CC(8MN)
8438 LPRINT " D = ";DD(SN)
844¢ LPRINT " E =  "3EE(SN)
8458 LPRINT ¢ F o= "3FF({5N)
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8443
B473
848
5494
8546
8514
8524
853354
8543
835d
8o46d
85743
8o8d
8594
B&Ea3
841D
B620
8633
8643
86543
BobLT
84674
3484
84673
87aa

88t
LI I B

-

8%5d
B &
8974
89849
8999
PG
I
323
FOSE
P44
P
FaLHS
QU7
0803
U
16363
F118
120
P134

F1443

-

LPRINT * G = ";G6(8N)
LPRINT
LPRINT * DIMENSIONS"
LPRINT ™ STAMPING SEETCH"
LPRINT )
LPRINT STRING$(B8g,"*")
LPRINT :
LPRINT "1 .IRON-LOSS IN WATTS "3 IL (0SS)
LPRINT
LPRINT "2 .COPPER-LOSS IN WATTS ) " sCLO8S)
LPRINT
LPRINT "3 .TOTAL TRANSFORMER-LOSS "3 L (085)
LPRINT
LPRINT "4 .EXPECTED TEMP-RISE(DEG—-CENTIGRADE) "3 TT(TR)
LPRINT
LPRINT "5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. )} :";T(AMB)
LPRINT
LPRINT "6 .EFFICIENCY IN PERCENTAGE M SEA(FF)
LPRINT
LPRINT STRINGH(Bg,"#")
LPRINT
LPRINT * Design Ends here 1%
LPRINT
LPRINT STRINGH(88,"*"}
END
PROGRAM FOR VARIOUS SUBRODUTINES i iiiiiiiid
REM * SUB FOR CURSOR *

LET R=17 :CL=5¢ :DN=16 :U=12
LOCATE R,CL:PRINT "#"

FOR P=1 TO 78@:NEXT P

LOCATE R,CL:PRINT " “:FOR P=1 TO 388 : NEXT P
A$=INKEYS$

IF A$=CHR%(13) THEN 9856

IF (LEN(A%$)<2) THEN 8978

IF ASC(RIGHT$(A%$,1))=80 THEN 9¢78

IF ASC(RIGHT$(A%$,1))=72 THEN 9393

ON (R—-18)/2 GOTO 3I728,3738,3749

GOTO 8974

LOCATE R,CL:PRINT "

LET R=R+2:IF R>DN THEN 8968 ELSE 8978

LOCATE R,CL:zPRINT ™ *

LET R=R-2:IF R<U THEN B9&83 ELSE 8978

RETURN

REM * SUB FOR CURSOR
LINE(158,172)~(373,186) ,3,BF

LINE (158,172)-(378,186),1,B
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156 LET R=7 : CL=1¢ : U=7 : DN=Zg
9168 LOCATE R,CL:PRINT "#" ,

2174 ON D GOTO 2188,21%94

71848 LOCATE 23,22 :PRINT "Select Layer Insulation”:G0T0O 9280
919¢ LOCATE 23,22 :PRINT " Select Coil Cover "
G223 FOR P=1 TO 7d@:NEXT P

921 LOCATE 23,22 :PRINT *

222d LOCATE R,CL:=zPRINT " ":FOR P=1 TO 3¢¢ : NEXT P

7233 AS=INKEY$

924¢ IF A%=CHR$(13) THEN 5444

2258 IF (LEN{(A%)<2) THEN 21468

F268 1IF ASC(RIGHT®(A%,1))=8Bg THEN 22948

927¢ IF ASC(RIGHT$(A%,1))3=72 THEN 9310

928 GOTO F1464

298¢ LOCATE R,CL:PRINT " ¢

333 LET R=R+3:1IF R>DN THEN 9158 ELSE 169

9319 LOCATE R,CL:PRINT ®

QI28 LET R=R-3:IF R<U THEN 9158 ELSE 9169

9338 RETURN

‘9344 REM * SUB FDR CURSOR *

9356 LET R=14 : CL=58B : U=18 : DN=164

368 LOCATE R,CLzPRINT "#"

937¢ LOCATE B,21 : PRINT “"Then RE-CONSIDER:"

93849 LOCATE 16,21 :PRINT "4)To CONTIMUE. . ccaneneewennans [43"
P393 FOR P=1 TD 78d:NEXT P

2430 LOCATE 8,21 @ PRINT “Then "

9412 LOCATE 16,21:PRINT "43)7o e T
?42¢ LOCATE R,CL:PRINT * ":FOR P=1 TO 3#3 : NEXT P

43585 AS=INKEYS$

F448 IF A%=CHR%(13) THEN 9488

2450 IF (LEN(A%$)<2) THEN 9366

Fa446 IF ASCRIGHT$(A%,1}))=8¢ THEN 9300

7473 IF ASC(RIGHT®(A%,1)3=72 THEN 9528

248 ON(R-8)/2 GOTO 11d38,118368,1168348,46420

490 GOTO 23464

P53 LOCATE R,CL:PRINT * ¢

2518 LET R=R+Z2:IF R>DN THEN 2358 ELSE 2364

52¢5 LOCATE R,CL:PRINT "

F538 LET R=R-2:IF R<U THEN 9358 ELSE 936¢&

2548 RETURN

96743 REM # SUB FOR CURSOR * .

26883 LET R=8 :CL=6 ::U=12:DN=6 :RT=56 :LT=6
2693 LOCATE R,CL:PRINT "#"

F7¢83 FOR P=1 TO 74g8:NEXT P

9714 LOCATE R,CL:PRINT " “:FOR P=1 T0O 3¢8 : NEXT P
728 AS=INKEY%

F738 IF As=CHR%(13) THEN 9830

9748 LOCATE 15,28: PRINT GS%

758 FOR D=1 T0O 288 :NEXT D

9766 LOCATE 15,28: PRINT® "
?778 FOR D=1 TO 2¢¢ :NEXT D

F784 IF (LEN(AS)<Z) THEN 24694

CONTD <DESIGN.BAS>



F79¢ IF ASC(RIGHT$(A%,1))=80 THEN 9940
FBUY IF ASC(RIGHT$(A%,1))=72 THEN 798¢
78148 1F ASC(RIGHT®(A%,1)1=77 THEN 14003
9828 1IF ASC(RIGHTS$(A%,1))=73 THEN 1&a2g
P854 IF CL=6 THEN 984¢ ELSE 987¢

P48 IF R=8 THEN 67249

7858 IF R=1¢3 THEN &744

846 IF R=12 THEN 475¢d :60T0 995

P78 IF CL=31 THEN 9888 ELSE 7%1¢

?884 1F R=8 THEN &7&8

7878 IF R=1¢g THEN &774¢

98 IF R=12 THEN 4788 :60T0 9958

FF18 1F CL=56 THEM 9928 ELSE 99348

FP2a IF R=B THEN &£79d

P93 IF R=1# THEN 680g

F943 IF R=12 THEN &81¢

79538 GOTO 2674

20468 LOCATE R,CL:PRINT ™ "

F97¢¢ LET R=R+2Z:IF R>U THEN 94688 ELSE 94690
F983 LOCATE R,CL:PRINT * ®

2998 LET R=R-Z:IF R<DN THEN 9488 ELSE 967¢
1893 LOCATE R,CL:PRINT " ¢

18819 LET CL=CL+25:IF CL>RT THEN 2688 ELSE 9699
18423 LOCATE R,CL:PRINT " .

1633a¢ LET CL=CL-25:IF CL<LT THEN 9548¢ ELSE 9&78
1834 RETURN

15938 REM

16948 Us=INKEY$

13953 IF U$="Y" OR Us$="y" THEN 333
19968 IF U$="N" OR U$="n" THEN 298¢
13978 LOCATE R,CL :PRINT "¢ )"
14989¢% FOR D=1 TO 286 : NEXT D

1699% LOCATE R,CL :PRINT "(Y/N)"
11363 FOR D=1 TO 858 : NEXT D

11918 GOTO 19948

11628 RETURN

11838 REM * SUB FOR RECONSIDERATION *
116483 CLS

11856 LINE (48,26) - (686,154) ,1,B
11568 LINE(42,21)-(598,153),1,B

11876 LOCATE 5,18 ¢ PRINT “There are several possible solutions.The tore area can be®
11888 LOCATE 7,18 : PRINT “increased or decreased by adjusting stck thickness,thus®

11692 LOCATE 9,18 = PRINT ®reducing turns pre volt,and hence total turns on windng.®
111088 LOCATE 11,16 : PRINT “A slightly larger lamination size may be considererd.The®
11119 LOCATE 13,18 : PRINT "wire quage or flux density wmay be re~choosen,®

11128 LOCATE 15,18 ¢ PRINT "Dr a combination of sevaral of these measures may be apllied.”
11136 LOCATE 18,18 : PRINT "Press ' SPACE-BAR ° to begin the designing........."

11140 GOSUB 9558
11158 CLS : END-
11168 R=12 :CL=58
11178 UsS=INKEY$
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11184 IF Z=B THEN 11218

11199 IF Us="Y" THEN 7514

11263 IF Us="y" THEN 7214d :60T0 11230
11214 IF Us="Y" THEN 1843d

1122¢ IF Us="y" THEN 18443

11236 IF Us="N" THEN 79gd

11248 IF Us="n" THEN 7988

11254 LOCATE R,CL :PRINT "( I
11268 FOR D=1 TO 263 : NEXT D
11278 LOCATE R,CL :PRINT "(¥Y/N)"
1128¢ FOR D=1 TO Bg& : NEXT D
11294 6070 111748

11366 RETURN

*xx#3%%  CHOICE FOR CONVERTER/INVERTER & #3##¥%¥%##¥%

11458 REM

114403 CLS

1147¢ LOCATE 8,2¢ ¢ PRINT "Converter Tranformer....:
1148¢ LOCATE 14,260 ¢ PRINT "Inverter Tranformer....:"
1149¢ GOSUE 18319

11538 R=9 :CL=58

1151¢ U$s=INKEY%

11528 IF Us="C" OR Us="c" THEN 11438

1153¢ IF U$="I" OR Us="i" THEN 125Z¢

1154¢ LOCATE R,CL ::PRINT " ( e

11550 LOCATE 8,28 :PRINT * "

11568 LOCATE 18,28 :PRINT " *

115768 FOR D=1 TO 2¢d @ NEXT D

11588 LOCATE R,CL :PRINT "(C/I)"

1159¢ LOCATE 8,248 :PRINT "C*

‘11468 LOCATE 16,20 :PRINT "IY

114616 FOR D=1 TO 8Yg : NEXT D

11628 GOTO 11518

L1

*#¥#%%% MODULE FOR "CONVERTER TRANSFORMER " #3333 3% %% % 5 %%

11638 REM # 6.CONVERTER TRANSFORMER *
11649 CLS:X=368 : A=45 :B=315 :R=1¢ :M=39 :N=169:L=160:G05UB 17413
116563 FOR Y = M TO N STEP & - '
11668¥ CIRCLE(X,Y),R,1,A*FC,B*FC

11473 CIRCLE (X—-48,Y),R,1,(B-98)%FC, (A+93)*FC

11688 NEXT Y

11698 FOR Y = M+18 TO N-18 STEP &

11768 CIRCLE (X-43,Y+98),R, 1, (B-93)*FC, (A+93) *FC

117168 NEXT Y

11728 CIRCLE(X,M~6),R,1, (A+45)%FC,B*FC

11738 CIRCLE (X—-4#,M-6),R,1, (B-83)*FC, (A+45)*FC

11748 CIRCLE (X, ,N+2),R,1,A*¥FC, (B—45)%FC

11753 CIRCLE(X-48,N+2),R,1, (B-45)}%FC, (A+93) *FC
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11768
11776
117863
11796
11868
11816
11820
11833
11848
11858
11840
11878
11884
11893
1190
11916
11920
11933
11943
11956
11966
11976
11988
11994
1266363
12610
12620
120360
176546
120560
1203660
126370
17203853
12056
12100
121163
12129
12130
121443
12156
12168
12176
12186
12194
1 2268
122148
12002
12238
122443
12056
127683
12278
12280

CIRCLE (X—-48,M+182) ,R,1, (B~83)*FC, (A+45) *FC
CIRCLE (X-4%3,N+74) ,R,1, (B-45)*FC, (A+93) *FC
GOSUB 174183
LINE (X—23 ,N-88)— (X-23 ,N+86)
LINE (X-18,N-88)— (X-18,N+8%)

X=168 : Y=44 :GOSUB 17448
PSET(X,Y):DRAW"LE® D134 RZ43"

X=168 : Y=83 :G0SUB 17558
PSET(X,Y) :DRAW"L2% D45 R18g"

=219 : Y=64 :GOSUB 18868
PSET (X+1%,Y) : DRAW"L158 DBY R199"
X=519 :Y=8 :GOSUE 18224
PSET (X,Y) :DRAW"LS5E D1g"
PSET(X,Y+116) :DRAW"LSS U1s"
PSET (X—-48,Y+58) : DRAW"LIS D38"
PSET (X+6%3,Y+58) : DRAW"R&G
PSET (X—9%,Y+143) : DRAW"D26 RZ214"
CIRCLE (X-96,Y+99) ,13,1,318%FC,S8%FC
X=598 : Y=bé
PSET (X,Y)
DRAW" D35 L18 RZ@ "
PSET (X,Y+71)
DRAW" U32 L13 R2ZG *
FOR Y=25 TO 9% STEP 65

X=294 : L=3P :G0OSUB 17694
NEXT Y

LOCATE 4,38 :PRINT “Ic*
LOCATE 13,38 :PRINT "“Ic"
LOCATE 18,33 :PRINT "Vec®
LOCATE 5,23 :PRINT "@1“
LOCATE 12,23 :PRINT "Q="

LOCATE 7,37 ::PRINT “N1I™
LOCATE 8,48 :PRINT "N3"

LOCATE 18,37 :PRINT "nN2¢

LOCATE 13,72 :PRINT *C"

LOCATE 13,77 :PRINT "Vdc

LOCATE 12,73 :PRINT "+"

LOCATE 15,73 :PRINT "-*

X=618 : ¥= 72 : L=15 :605UR 1764¢
X=6824 : ¥= 137 : L=25 :G05UB 17748

PSET (48,2) :DRAW"RS8B D184 L5S88B U1IBL" :PAINT (43,3)

LINE(Z68,141)—(436,195) ,8,BF

FOR X=362 TO 428 STEP 2 :LINE(X,142)-(X,124),1 :NEXT X
LINE(37¢,154)~(46253,185) ,48,BF
LINE (465,143~ (589,152) ,48,BF
LOCATE 19,52 :PRINT "Converter Transformer®
LOCATE 21,75:PRINT "V"
LOCATE 21 ,48:INPUT "1.Battery voltage =", V(1)
LOCATE 23,73:PRINT "mA"
LOCATE 23,48: INPUT "2.Collector current=",I(IC)
LOCATE 21,48:PRINT *© "
LOCATE 21,75:PRINT "y*©
LOCATE 21,48:INPUT "3.Base drive =" V(Z)
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12294 LOCATE 23,48:PRINT * X
12368 LOCATE 23,75:PRINT * ©
12318 LOCATE 23,48:INPUT "4.Current gain =" H(FE)
12326 LOCATE 21,48:PRINT u
12338 LOCATE Z21,75:PRINT * *
12340 LOCATE 21,75:PRINT “y"
12358 LOCATE 21,48:INPUT "5.0utput dc.voltage=",V(DC)
12366 LOCATE bu,75 PRINT " * :
12378 LOCATE 23,4B:PRINT *
12388 LOCATE 23,75:PRINT "A"
1229¢ LOCATE 23,48:INPUT "4t.Load current =, 1(3)
12468 1(1)=.787%1(1C) /1680
12418 I(2)=(I(IC)/1888) /H(FE)
12420 P(2)=V(2)*1(2)
12438 V(3)=v(DCY—-(1)
12443 P(3)=V(I)*I(3)
12458 P(T)I=P(2)+P(3)
12468 F(HZ)=5@ :J=3 :1I=6 :1X=128
12479 FOR P=1 TO 3
12488 CM(P)=1(P)*128a
12493 IF CM(P)>9%18%4 THEN 4474
12588 NEXT P
12519 CLS 6070 2998
MRS > GOES TO MAIN  PROGRAM!

trrrrirrriar PINVERTERTRANSFORMER DESIGN " MODULE f'iirisiin

17523 REM % 7.INVERTER TRANSFORMER #
125303 CLS:X=368 : A=45 :B=315 :R=19 :M=30 :N=199:L=100
12544 FOR Y = M TO N STEP &

125568 CIRCLE(X,Y),R,1,A%FC,B*FC

12568 CIRCLE(X-48,Y),R,1, (B-90)*%FC, (A+98) *FC
12570 NEXT Y

12580 FOR ¥ = M+18 TO N-18 STEP &

12598 CIRCLE (X—48,Y+98),R,1, (B-98)*FC, (A+98) *FC
12688 NEXT Y :

12618 CIRCLE (X,M-6&),R,1, (A+45)*FC ,E*FC

1262 CIRCLE (X—4¢,M-6),R, 1, (B-83)%FC, (A+45) *FC
12638 CIRCLE (X,N+2),R,1,A*FC, (B—45)*FC

126453 CIRCLE (X—43,N+2),R, 1, (B-45)%FC, (A+93) *FC
12658 CIRCLE (X—4@3,M+182),R, 1, (B-BQ)*FC, (A+45)*FC
12668 CIRCLE (X-48,N+74),R,1, (B—45)%*FC, (A+98) *FC
126703 GOSUE 17416

12688 LINE (X—23,N-B@)— (X-23,N+88)

12690 LINE (X—18,N-88)— (X—18 ,N+B&)

12760 X=168 : Y-44 :GOSUB 17468

12718 PSET(X,Y):DRAW"LSZ D134 R2483"

12728 X=168 : Y=83 :GOSUE 17558

127308 PSET(X,Y) :DRAW"L2E DAS R18E"

12748 X=214 : Y=b4 :60SUB 18433

12756 PSET(X+1¢,Y) :DRAW"L1EE D89 R199¢
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12766 FOR Y=25 TO 9d STEP 65
12776 X=298 : L=3¢ :60SUR 17694

2784 NEXT Y
12794 PSET(22d,1a8) ,4
12848 LOCATE 4,3d :PRINT “Ic"

12813 LOCATE 13,38 :PRINT "Ic®

12828 LOCATE 19,33 :=:PRINT "Vec™

12838 LOCATE 5,23 :PRINT "Qt"

1284¢ LOCATE 12,23 :PRINT "Q2"

12856 LOCATE 7,37 :PRINT "Ni“

12868 LOCATE 8,48 tPRINT "nN2™

12879 LOCATE 18,37 :PRINT YN3I"

1288 LOCATE 9,57 zPRINT "Vac”

12898 X=445 : Y= 25 : L=15 :G60SUB 17&4¢

12943 X=448 : Y= 148 : L=25:G0SUB 17749

1291¢ PSET (48,2) :DRAW"RS88 D186 L588 UIBL":PAINT (4¢,5)
129208 LINE(369,141)—-(6305,195) ,8,BF

12933 FOR X=362 TO 628 STEP 2 :LINE(X,142)—(X,194),1 tNEXT X
12946 LINE(37¢,154)—-(623,185) ,0,BF

12958 LINE(409,143)-(584,152) ,8,BF
12968 LOCATE 12,53 :PRINT "Inverter Transformer”

129748 LOCATE 21,75 :PRINT "V*
129843 LOCATE 21,48:INPUT "1.Battery voltage =",V(1)
12993 LOCATE hu,75.PRINT "mA"

3333 LOCATE 23,48:INPUT "Z.Collector current=",I1(IC)
13616 LOCATE 21,48:PRINT " "
13324 LOCATE 21,75:PRINT "V*©
13628 LOCATE 21,48:IMPUT "3.Base drive =", V(2)
13344 LOCATE 23,48:PRINT " "
12¢5¢ LOCATE =3,75:PRINT * "

13868 LOCATE 23,48:INPUT "4.Current gain =" H(FE)
1337¢ LOCATE 21,4B:PRINT " "

13088 LOCATE 21,75:PRINT "v"

13693 LOCATE 21,48:INPUT "5.0utput ac.voltage=",V(3)
1310¢ LOCATE 23,48:PRINT *® "

13114 LOCATE 23,75:PRINT "A"
1312¢5 LOCATE 23,48:INPUT "6.0utput ac.current=",I(3)
13133 LOCATE 21,48:PRINT * "
13149 LOCATE 21,753:PRINT "Hz"

13158 LOCATE 21,48:INPUT "7.0utput frequency =",F(HZ)}
13168 1(1)=.77%1(1IC) /10883
13176 I(2)=(I(ICY/1868) /H(FE)

13188 P(2)=V(2)*I(2) -

13199 V(3)=V(3)/.787
13263 P(Z)=V(3)*1(3)/.767
13218 P(T)I=P (2)+P (3)

132268 J=3 :ZI=7 ::X=12¢
13233 FOR P=1 TO 3
132408 CM(P)I=1(P)*1280
13253 IF CM(P)>9%18*4 THEN 4479
13269 NEXT P
327¢ CLS :60T0 2984
‘ t——2> RETURNS TO0 HMAIN PROGRAM

ll'llllllllllllllllllllIllllllIlllllllllllllllllllllllllll
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C¥¥RF¥XXN "PULSE  TRANSFORMER" DESIGN ROUTINE *#%*%

14894
1454
14916
14924
14936
14544
14959
149466
14974
14980
14994
15833
15419
15324
154350
158448
15653
15864
158874
15088
15693
13164
15118
151%2¢
19138
15144
15158
15164
15176
15184
1519
15243
15210
15224
15234
1324¢
15254
152648
15273
15284
15294
153834
15314d
153328
15338
15344
13353
1534643
1537¢
15384

REM %% B.PULSE TRABNSFORMER **

CLS:X=4283 : A=45 :B=315 :R=14:M=118:N=15¢g:L=18¢
LINE(X ,M—11)—(X+L-28,M-11)

LINE(X=-48 ,M-11)—(X-L,M-11)

LINE (X N+7)—(X+L-26 ,N+7)

LINE(X—48,N+7 3} — (X—43,N+443)

LINE (X—18,N-48)— (X=18,N+3)
LINE (X—23,N-48)~ (X~23,N+3)

X=2603 : Y=125 :60SUB 17468

LINE (X+683,Y+18)~ (X+68,Y+65)

X=328 : Y=62 :M=24 :6G0SUB 18358
LINE(X,Y)—(X,Y~18)

LINE(X,Y+26)—(X,Y+44)

X=53 : Y=111 :M=32 :G0SUB 18358
LINE(X,Y)—(X,Y-12)

LINE (X,Y+34)—(X,Y+46)

FOR X= 311 TO 371 STEP &8

Y=193 :GOSUB 18680

NEXT X

PSET (115, 125) : DRAW"R3IF U4 R3S DAG R4AG U13"
PSET (145 ,86) : DRAW"U13"

PSET (16%,86) : DRAW"ULHE"

PSET (145,137) : DRAW"D2@"

PSET (186, 137) : DRAW"D1G"

PSET (223, 137) : DRAW"DZG"
LINE(145,125)—-(16%,85),1, ,%HCCCC

:60SUR 17328

PSET (515,125 :DRAW"RIE U43" :PSET (58 ,99) : DRAW"DES RIG"

LINE(545,85)-(588,%)

PSET (555,85 :DRAW"RA44"

PSET (585,94 :DRAW"R15"

X=133: Y= 7¢: L=15 :608UB 17499
X=135r Y= 14¢: L=15 :608UB 17699

X=1748 : Y= 79 2 L=25 :608UB 177948
X=19¢ @ Y= 135: L=325 :608UB 17798
X=233 : Y= 14¢: L=25 :G05UB 17793
X=575 : Y= 85: L=15 :608UB 17748
X=581 : Y= 93 : L=1¢ :605UB 17644

LOCATE 9,19 :zPRINT “"t(r)"“
LOCATE 17,28 :PRINT "t(d)"

LOCATE 24,22 :PRINT "t(p)* .
LOCATE 17,42 :PRINT "Q"

LOCATE 6,4% :PRINT "-Vcc"

LOCATE 14,43 :PRINT "Rs"

LOCATE 1#,42 :PRINT "Rc"

LOCATE 17,68 :PRINT "RL"

LOCATE 11,77 :PRINT “"p(t)"
LINE(78,38)~(639,199),1,B :PAINT(68,48)
LINE(22,284)-(46,174) ,8 ,BF
LINE(24,25)-(44,173),1,B

LOCATE 5,5 :PRINT "P"

CONTD <DESIGN.BAGS>



1839a
1946858
15414
154268
154343
1544
1545¢
15464
1547
15488
15490
155a¢
15501¢
153526
1553
15544
1555¢
155648
15570
15588
1559¢
15683¢
15610
15624
156368
15644
15658
156460
156748
154684
15690
15749
1371¢8
15728
1573488
157443
157354
157663
157748
15784
15794
15888
12814
15824
15834
15844
15854g
15866
15878
1588B4d
15894
1572aa

LOCATE 6,5 PRINT *y©
LOCATE 7,5 :PRINT *“L"
LOCATE 8,5 :PRINT "g"
LOCATE 9,3 PRINT “E"
LOCATE 11,5 ::PRINT TV
LOCATE 12,5 PRINT ®"R"
LOCATE 13,5 :PRINT "A"
LOCATE 14,5 ::PRINT "N
LOCATE 15,5 :PRINT "Sg*®
LOCATE 16,35 :PRINT "F"
LOCATE 17,5 ::PRINT "O©
LOCATE 18,5 :PRINT "R"
LOCATE 12,5 :PRINT "M"
LOCATE 28,5 :PRINT “E"
LOCATE 21,5 :PRINT "R"
FOR X= 1¢¢ TO 55¢ STEP 2

LINE (X,
NEXT X

2)—(X,28),9

LINE(118,5)-(540,25) ,8,BF

PSET (68,12) ,3:DRAW"R1S US

LINE(12,5)~(683,17) ,6,BF

LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
{LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE

sPRINT
:PRINT
t INPUT
:PRINT
:PRINT
: INPUT
sPRINT
sPRINT
s INPUT
sPRINT
:PRINT
:PRINT
s INPUT
tPRINT
sPRINT
:PRINT
s INPUT
tPRINT
tPRINT
s INPUT
stPRINT
tPRINT
s INPUT
tPRINT
tPRINT
s INPUT
s:PRINT
:PRINT
: INPUT

2,3
2,58
2,28
2,48
2,58
2,20
2,48
2,58
2,28
2,48
2,58
3,28
2,29
2,408
3,20
2,58
2,28
2,48
2,58
2,28
2,40
2,58
2,268
2,40
z,58
2,20
2,48
2,58

2,28

R(1)=.15#RS
R(Z2)= N(FI*R(1)

"ENTER"

114 ms L1

"1.Pulse duration,

L] ms "

"2.Pulse period,

" V 1]

"Z.Pulse amplitude,
" iil. "

* at the load"”

"4 Permissible tilt,

lIDhmll

*S5.850urce resistance,

kil Dhmll
"4.Load resistance,

" "

" " -

"7.Transformation ratio,

" Li3

ll““S

"8.Allowable rise time,

[1] u

IIHZ [

F7 67 US L15 u4"

t(dy=",TD

p(t)=",PP

V(1)=",v(1)

p=",TI(LT)
Rs=",RS
RL=",RL
n=",N(F)
t(rs)=",RT

"?.Frequency of operation,f(Hz)=",F(HZ)
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15213 R(1)=R(1}+RE
153928 RZ2I=(R(ZI+RL) /7 (N(F)Y*N(F))

159Z¢ LD =INT(RD*RZ2»*TD/(13*» ((RUDIAR (23 I*TI(LTI ) ) *10383) /1080

FHHFHHERHEEE TARBLE FOR  "POT CORE  ###HEHHEHHEH SR

15748 REM * CORE TABLE *

15958 CLS

15968 PRINT

15979 PRINT © Table of ferrite pot cores { Grade 3B7]"

15988 PRINT

15998 PRINT =  POT CORE e fu t/mH A"
16668 PRINT

16018 PRINT {mm*2] [mm*2] [turns/mH*.51  [nH/turns*2)®
16820 PRINT

16030 PRINT " P 9/5 6.8 3.4 =(32.7 1268°
16848 PRINT

16058 PRINT * P 11/7 16,2 3.3 25.8 1618
16868 PRINT ’

16676 PRINT ® P 14/8 29,3 9.7 =(24.4 2208°
16888 PRINT

16099 PRINT ® P 1B/11 43.11 18 17.9 3468"
16188 PRINT '

16118 PRINT * P 22/23 63.38 28 =¢14.8 44658"
16120 PRINT

16130 PRINT ® P 26/16 94.0 39 =13.3 5628"
16148 PRINT

16150 PRINT * P 30/19 136.8 35 ={13.3 7568°
16168 PRINT

16178 PRINT * P 36/22 201.5 75 18.3 918"
16188 PRINT .

16196 PRINT * P 42/29 264.86 140 ={11.44 18258"

162636 PSET (26, 16)
16216 DRAW"RS78 D178 LS7¢ U178 R 115 D178 R16¢ U178 R1¥3 D178
16720 PSET (24,43) .

16236 DRﬁw"Rszg’gm&ft’aas"

162443 FOR X=541F T0O 638 STEP 2:LIME(X,93)—(X,125) :NEXT X

16258 LINE(556,95)-(628,128) ,8,BF

162683 LINE(536,88)-(634,127),1,B

1627% LOCATE 13,7¢ :PRINT “Select” :

16286 LOCATE 14,78 :PRINT “Proper"

16298 LOCATE 15,78 :PRINT "Pot-Core"

163668 GOSUE 17134

#HH SRR R R R R SR

163163 PSN=1:P$="P 9/3" :60T0 1&648d
146328 PSN=2:P%="F 11/7" 6070 16484
146338 PON=Z:P%="7 14/8" :607T0 15489
16348 PSN=4:P$="P 18/11" :607T0 1&6494

CONTD <DESIGN.BASH
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&3I5g
bI6G
bZ7a
LIBe
NoWA S
.basd
&A41e
6426
L4433
68468
645y
646
SHATE
<6480
6493
-SY505]
.bolg
L6528
&5 3G
L6544
L6559
6560
L&578
K &58d
R &S
| RoYatals]
R&E61D
L &L2¢F
KAL3H
R bHo4
16658
164666
16678
1668¢
166949
1676
16716
16726
16736
1474¢
146756
1467468
16773
16780
16729
146866k
168149
146829
16854
16840
14850
16864
16878

PSN=5:P$="P 22/13" :60T0 1644
PSN=&:PE="P 24/16" :GOTO 16480
PSN=7:P$="P 3¢3/19" :G0TO 16484
PSN=B:P$="P 36/22" :60TO 16486
PSN=1:P&%="P 42/29"

DIM AED(9),AWD (9}, TMHD (9) ,ALD(F)
OPEN “I",#2,"PUL.TRF"

FOR N=1 TO 9

INPUT #2, A,R,C,D

AED (M) =A:AWD (N)=B: TMHD (M) =C:ALD (N} =D
NEXT N

CLOSE#2

REM * NO. OF TURNS +*

NII=INT((SQRL (1} / (ALD(PSN)*13*-2)))*1a83) /138

NO2Y=INT ((N(F)*N(1) ) *188) /160

CcLs

LOCATE 168,28:PRINT !"Bi{sat.} for ferrite material of grade 3B7 is"
LOCATE 12,25:PRINT "@.35 V.s/m*2 [at 7¢ degree centigrdel”
AT (F)=R(2}/(R(1)Y+R (2}

BMAXI=(V (1)} *TD*1a33) / (N(1)*AED(PSN))
X=(L(1)#1883/RO1I*PPI+(AT(F ) * (1-{TB/PP}) )}
BMAXY=INT ((X*B (MAX) ) *1339) /108

LOCATE 15,25 ::PRINT "Calculated B(max)= V.s/m*2"
LOCATE 15,432 :PRINT B{MAX)

LOCATE 18,28 :PRINT "If Bi(sat) is tlose to calculated B(max) then"
LOCATE 26,18 :PRINT "Continue ,otherwise reconsider the core selection
LINE(ISH,65)—(32¢,1688) ,1,E :LINE(126,63)-(024,182),4,B
LINE(155,1688)-(588,123),1,B

LINE{ISE,13d8)—(532,165),1,8B PAINT(38d,48)

LINE(1Z28,64)—- (522,161} ,8,B

LINECISS, 185 (5682,126) ,6,E

LINEC(128,129)-(535,166),4,8

LINE(226,172)-(528,186) ,83,BF

Us=ThEEYS

LOCATE 235,38 :PRINT "Press Y to continue :MN to terminate"
FOR D=1 TO 3¢¢ NEXT D

LOCATE 23,38 :PRINT "Press to continue @ to fterminate"
FOR D=1 TO 3Z43g :NEXT D

IF Us="Y" DR Us="y" THEN 1477¢

IF Us="N" OR Us="n" THEN 167&¢

5070 16688

CLS:LOCATE 12,28:PRINT "Go For New Core ":END
WPA=(NC(L1)+N(2) ) %163/ (. H*AWD (PSN) ) -

DIM TCM{41) ,WPE(41)

OPEN "I, #2,"SPG"

FOR M=1 TO 41

INPUT #2, A,B

TCMIN)=A:WPG (N) =R

NEXT N

CLOSE#2

FOR N=1 TO 41

IF WPAXZIO*1d+3 THEN 146%1¢

IF WPA=TCMI(N) THEN 16728

3t
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16880 IF WPAITCMIN} THEN 16948

1689¢ 1IF WPA=g THEN 16264

169683 HEXT N

169183 CLS:LOCATE 12,28:PRINT "D E S I G N ourT oOF R A NG E":END
16928 SWG=WPG(N) :SWEH="5WGE" :60TO 14783

16938 G070 16508 :

16244 SWE=WPG(N—1) :SWE$="SWGE" :60T0 1&78d

16938 GOTO 16963

169266 SWE=@F:SWES="NOT APPLICABLE" :60T0 15980

1697¢ GOTO 167¢4¢

16980 VI2Y=INTCNFI®AT(FY*V (1)) #1603 /1683:CLS

16926 RO1I=INT((R(1)-RS)*193)1 /183 :R(2)=INT ( ( (R(2) *N(F)*N(F))-RL)*183) /189

17838 LOCATE 4,20 :PRINT "1.PD;/EBRE”éiZE : "3;P%

17818 LOCATE 4,58:PRINT ": ZB7 GRADE"

17626 LOCATE 6,2@:PRINT “2.COI1L FORMER : Single Section"
17636 LOCATE 8,2¢:PRINT “3I.PRIMARY TURNS % GAUGE :"sN (1) ;5WG

17340 LOCATE 12,20:PRINT "4.SECONDARY TURNS & GAUGE :"jN(2);5WE

17654 LOCATE 12,28:PRINT "G.PRIMARY RESISTANCE t"IRO1D)
17d66 LOCATE 14,2¢:PRINT "6.SECONDARY RESISTANCE t"3R ()
1787¢ LOCATE 16,28:PRINT “7.PRIMARY INDUCTANCE s"sL (1)
1788 LOCATE 18,2¢0:PRINT "B.0UT PUT VOLTAGE AR O

17998 LINE(L116,18)—(588,158),1,R
17186 G0SUR 9558 ‘

17118 CLS:Z=8:60T0 7794

1712% END

17138 REM # SUB FOR CURSOR =

17144 LET R=7

1715¢ LOCATE R,68:PRINT “#":FOR P=1 TO 3g8 NEXT P

17168 LOCATE 13,78 :PRINT "Select®

17178 LOCATE R,68:PRINT " ":FOR P=1 TD 368 : NEXT P

171803 LINE(55¢,95)—(628,1682) ,8,BF \
17199 As=INKEYS$

17266 IF A$=CHR$(13) THEN 17249

17216 IF (LEN(A$)<2) THEN 17154

17228 IF OSC(RIGHT$(A$,1))=88 THEN 17264

17238 IF ASC(RIGHT$ (A%,1))=72 THEN 17286

17248 ON (R-5)/2 GOTO 16318,16320,16338,16340, 163568, 163568, 16376,163803, 163943
17258 GOTO 1715¢

17268 LOCATE R,68:PRINT "

17278 LET R=R+2:IF R>23 THEN 17148 ELSE 17158

17288 LOCATE R,&HB:PRINT »

1729¢ LET R=R-2:IF R<7 THEN 17149 ELSE 17158

17388 RETURN .

*#x¥% END OF "PULSE TRANSFORMER " ROUTINE %%

1831¢ PSET(136,45) : DRAW"RI1G D46 L3148 U4s E7 R3I1dG D46 G7":PAINT(15¢,42)
18328 PSET (446,45) ,¢ : DRAW'EY
183308 RETURN

CONTD <PESIGN.BAS:



1B4¢¢ LPRINT CHR$(14) "PULSE-TRANSFORMER DESIGN®
1841¢ LPRINT STRINGS$ (84, %"}

1842¢ LPRINT:LPRINT "1.POT EORE S5IZE

18430 LPRINT::LPRINT *

18440 LPRINT:LPRINT "2.COIL FORMER

1845¢ LPRINT:LPRINT “3.PRIMARY TURNS 2 GAUGE
184463 LPRINT:LPRINT "4.SECONDARY TURNS & GAUGE

“iP%

IB7 GRADE"
Single Section"
"IN(1)35WE
"IN(Z) 35UHEB

18478 LPRINT:LPRINT "S5.PRIMARY RESISTANLCE “sR(1L)
18488 LPRINT:LPRINT "&.SECONDARY RESISTANCE "R (2}
18499 LPRINT:LPRINT "7.PRIMARY INDUCTANCE Tl (1)
1858¢ LFRINT:LPRINT "B.OUT PUT VOLTAGE "IV (2D

18513 LPRINT STRING$(BdG,"*")
185283 END

*a¥xaxd% ROUTINE FOR "TO CONTINUE " *¥%x%%%x

9556 REM * SUB FOR CONTINUE *
GHGH XD

9576 LOCATE X,X+49:PRINT "PRESS SPACE-EARY

9580 X=X#7.45:LINE (X+315,X+15)~ (X+475 /X+19),1,BF

SHGE LINE (X+463,X+3)~(X+478,X+19) ,1,EBF

668 LINE (X+388, X—1)— (X+468,%X+15) ,1,B :LINE (X+3036,X-2)— (X+462,X+16),1,B
96168 FOR D=1 TO 686 : NEXT D ‘

9623 LINE(X+318,X)~(X+458,X+14),0,BF

9638 FOR D=1 TO 383 : NEXT D

2648 A$=INKEY$ : IF A$=" " THEN 9668

9656 GOTO 956

964683 RETURN

»

%%%%%  ROUTINE FOR "TITLES" WAAARAURAUAUNARRUAKRLY

15358 REM % SUE FOR TITLE =
16368 LINE (20,Y)—(639,¥Y+19) ,1,B

16376 LINE(24,Y+2)—(635,Y+17),1,BF

1638¢ FOR N=25 TO 329 STEP 2 .

169396 LINE (N, Y+2)—(N,Y+17) 8

16488 LINE (668-N,Y+2)— (668-N,Y+17),8

168418 NEXT N '

184268 LINE(1268,Y+3)~ (5483 ,Y+16) ,1,BF

165438 LINE (346-X,Y+4)— (348+X,Y+15) ,3,BF

16440 TF Y=2 THEN 16458 ELSE 18444

1458 ON Z GOTO 16484, 16540, 18540, 10526, 10564, 18586, 15609

134668 IF Y=17¢ THEN 16476

15476 ON 2 BDTO 10496, 16516, 18SSG  1FSEE, 10597, 18590, 166113

1848% LOCATE 2,37 :PRINT "POWER TRANSFUORMER DESIGN® : GOTO 16626
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1649% LOCATE 23,32 :PRINT "POWER TRANSFORMER DESIGN" :GOTO 1862¢

A_\_J,v_l.l-..

16563 LOCATE 2,32 :PRINT "AUTO TRANSFORMER DESIGN" : GOTO 14620

oy kel

18516 LOCATE 23,32 :PRINT "AUTO TRANSFORMER DESIGN" :GOTO 18629
19526 LOCATE 2,38 :PRINT. “IMPEDANCE TRANSFORMER DESIGN" : GOTO 18626
1953% LOCATE 23,36 :PRINT "IMPEDANCE TRANSFORMER DESIGN" : GOTO 16628
19546 LOCATE 2,31 :PRINT “CURRENT TRANSFORMER DESIGN" : GOTO 1#629
18558 LOCATE 23,31 :PRINT "CURRENT TRANSFORMER DESIGN" : GOTO 1£3628
1956# LOCATE 2,38 :PRINT "RECTIFIER TRANSFORMER DESIGN" : GOTO 18620
1#57% LOCATE 23,3@ :FRINT "RECTIFIER TRANSFORMER DESIGN" : GOTO 1862¢
19586 LOCATE :PRINT “CONVERTER TRANSFORMER DESIGN" : GOTO 18628
1959¢ LOCATE 23,3¢ :PRINT “CONVERTER TRANSFORMER DESIGN" : GOTO 18626
13603 LOCATE 2,38 :PRINT "INVERTER TRANSFORMER DESIGN" : GOTO 19620
1961¢ LOCATE 23,38 :PRINT "INVERTER TRANSFORMER DESIGN"

1942¢ RETURN

o
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re s

g@e@EEE@eEe MODULE FOR  "VARIOUS CIRCUIT COMPONENTS" QREEE

173113 REM * SUB FOR CCMPONENTS #
17326 FOR Y=M TO N STEP 6

17336 CIRCLE(X,Y?!,R,1,A%FC,EB*FC
1734% CIRCLE (X—4#,Y),R,1, (B~93)*FC, (A+983) *FC
17356 NEXT Y

17368 CIRCLE(X,M-&},R,1, (A+45)%FC  B*FC

1737% CIRCLE (X—4#,M-6),R,1, (E-80)*FC, (A+45)*FC
17388 CIRCLE (X,N+2),R,1,A%FC, (B-45)*FC

17398 CIRCLE (X—4@,N+2) ,R, 1, (B—45)*FC, (A+98) *FC
174683 RETURN

174168 LINE(X,M-11)—(X+L,M—11)

1747¢ LINE (X-46,M-11)—(X—-48-L ,M-11)
17438 LINE(X,N+7)—(X+L ,N+7)

17440 LINE (X—46 ,N+7)— (X—48—L ,N+7)
17454 RETURN

17468 LINE(X,Y)— (X+46,Y)

1747% LINE (X+43,Y—18) = (X+43,Y+16)
17486 LINE(X+43,Y-4)— (X+683,Y-14}

173%¢ LINE —{(X+683,¥-23)
17383 LINE(X+48,Y+4)—(X+688,¥Y+14)
17514 LINE —(X+b6,Y+23)

1752¢ PSET(X+47,Y+8) : DRAW" NR7 D3 *
17538 RETURN

1754% REM PNPZ

17556 LINE(X,Y)—(X+4§,Y)

17568 LINE (X446, Y=-16) ~ (X+48,Y+13)
17576 LINE(X+43,Y—4)— (X+68,Y-14)
17583 LINE —(X+b8F, Y =25 )
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17596
17 &£6043
176188
17628
17438
17644
17650
17668
17674
17688
17694
17734
177188
17 72€
177328
17744
177563
17764
Y7773
17788
17794
178830
17814
17924
17833
17845
17854
1726464
17878
17884
17898
TR

1791¢°

179243
17934
17344
17795¢

77683
17974
17788
17993
pREISIE1S
1851¢
18324
188338
180148
18a5a
18¢60
184374
18668
184898
181440

LINE(X+48,Y+4)— {(¥+43,Y+14)

LINE —(X+568 ,Y+25)
PSET (X+48,Y-8) : DRAW" NR7 U3 "
RETURN

REM ARROW WP
LINE (X+4,Y-2)—-({X+18,Y-3)

LINE —(X+16,Y-2)
LINE (X+16,Y=5)— (X+18,Y+0L)
RETURN

REM ARROW RT
LINE (X+4,Y+2) = (X+13,Y+5)

L INE —(X+4,Y+8)
LINE (X+16,Y+5)— (X—16-L,Y+5)
RETURN

REM ARROW DN
LINE (X+18,Y=5)— (X+16,Y-2)

LINE —(X+22,Y-5)
LINE(X+16,Y-2)—(X+16,Y-L)
RETURN

REM ARROWL

LINE (X—8,Y+2)— (X—18,Y+5)
LINE —(X=4,Y+8)

LINE (X—16,Y+5)— (X—1F+L,Y+5)
RETURN :
REM RESI-

¥=A40G 1 Y=15660
FOR N=1 TO M STEP 13
PSET (X+N,Y)

DRAW"ESFS™

NEXT N

RETURN

LINE (X—48,Y)—(X,Y)

LINE (X+52,Y)— (X+93,Y)
RETURN

REM CAP

PSET(X,Y)

DRAW" D28 L1& R2G "
PSET(X,Y+43)

DRAW" UZ¢ L1g R2E ©
RETURN

REM BTY

LINE (X,Y)—(X+483,Y) .
LINE (X+48,Y~6)— (X+43,Y+6)
LINE (X+68,Y=&)— (X+b68 ,Y+6)
LINE (X+53,Y-3)~ (X+58,Y+3)
LINE (X473, Y=3)— (X+73,Y+3)
LINE (X+78,Y)—(X+118,Y)
RETURN

REM GND
LINE(X,Y)—(X+18,Y)

LINE (X+4,Y+2)—(X+14,Y+2)
LINE (X+&,Y+3)— (X+12,Y+4)

CONTD

<DESIGN.BAS>



18119 LINE (X+8,Y+6)— (X+13,Y+6)
1812¢ RETURN

1813¢ REM DDF

181468 LINE (X+28,Y)— (X+43,Y)

18156 LINE (X+43,Y—4)— (X+43,Y+4)

16166 LINE — (X+54,Y)

1817% LINE —(X+43,Y-4)

181868 LINE (X+58,Y—4)— (X+5&,Y+4)

18193 LINE (X+58,Y)— (X+93,Y)

18266 RETURN

18218 REM ERG

18226 PSET(X,Y)

18236 DRAW"DIS F2¢ NESGSBR17NU1L7NEBNGS Fzg"
18245 PSET (X-59,Y+58)

18256 DRAW"RIM F2¢ NESGSR17NU17NEBNGS F2a"
18266 PSET (X+59,Y+58)

18275 DRAW"L1$ G2¢ NHBNFSD17H17NR17F8 GZ8DI1g"
18288 PSET(X,Y)

1829% DRAW"D1H G2% NHENFSD17HI7NR17F8 GZAL1G"
18388 RETURN

18344 REM RESI

1835¢ FOR N=1 TO M STEP 8
18368 PSET (X, Y+N)

1837¢ DRAW"G4F4"M

18388 NEXT N

1839 RETURN

EEEEECEAEREEEREARAEEEEEAEEEEEANEAECERAERAEEEAREERAREREEAAAREREAREA

{ END OF HMAIN PROGRAM "DESIGN. BAS "333323337%
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POWER TRANSFORMER DESIGRN

AR R RS SRR RS E L SIS EE SRS R EEREELEESRERRESEEEEEEEEEREESLEEEEEEEE S EEL ST EL TR TS

I .TYPE OF CORE 73

2 .EI-CORE QUALITY : CRNGO

3 .EI-CORE STAMPING GRADE FH-RM (36

4 .WINDOW AREA IN INCH ¢ .91

5  .CORE CROSS SEC.AREA IN INCH .96

&  .STACK THICKNESS IN INCH : .96

7 .PRIM.TURNS AND GAUGE : 1219.69 3@ SWG
8  .SEC.TURNS AND GAUGE £ 57.519 19 SWG
9  .SEC.TURNS AND BAUGE : 115.0938 22 SWG

A AR ERESE S EEEEEEES S SRS S SR EEE SRS S R E R EL S ESE R RIS S SRS RS SRS SRS LSS SRR LS L LTS

1 JWINDING-LENTH IN INCH,(PRIM.)= 1.46
2 JWINDING-LENTH IN INCH,(SESS.)= 1.52
I JWINDING~LENTH IN INCH, (5ESS.)= 1.52
1 .TURNS PER LAYER OF PRIM. = 199.5
2 .TURNS PER LAYER OF SEC. = 36.48

3 .TURNS PER LAYER 0OF SEC. = 5@.16

1 .TOTAL NO. OF PRIM. LAYERS = 11.13

2 .TO7AL NO. OF SEC. LAYERS = 1.357

3 .TOTAL NO. OF SEC. LAYERS = 2.29

******%**************%**********************************************************

.

1.1
2.3
2.76
.35
.95
1.65
.33

nofon

i

Mmoo OowDD
i

oo

DIMENSIONS
STAMPING SKETCH

*********************************************************%*****%****************



1 VIRON-LOSS TN WATTS : 6H.95

DOUNOPPER TOST T WATTS R P2
TOLTOIAL IRANS APEER -] 0G0 : BT
A LEYEECTED JTRMC-DTSFE (DFG- CENT THRDADE ) S AN

SOLTORUFRARLE (L RT TR OOEG-CERMTT . ) HE YA

ok

HOWVERFTICTENCY T PERCEMTAGE : 8201

L B R I AT R TR VAR L A VAR VA R VAR R A VR LR R R IR R IR T I  TOR T T T Y VA A P FoA W N W H N KK KN

Dosian Frvchis e 1t

WL AL R o T T R R N R R R P R R R LI R o R R kI R e e L (R UL LR AT T A S TR VA YRR VA YRR VALY

I it

DESIGN OUT OF RANGE




AT O

TRANSFORMER DESIGHN

***K%***%W***k*%********%*%**%*******************N%*************************%%**

7

8

1

2

1

%
A

. TYPE OF CORE 133
LEI-CORE QUALITY :CRBO
.EI-CORE STAMPING GRADE tm=6(51)
JWINDOW AREA IN INCH : .91
.CORE CROSS SEC.AREA IN INCH : .84
LOSTACK THICKNESS IN INCH : .84

LPRIMOTURNSGS AND GALIGE

LSECOTURNS AND GAUGE

: a6 6 30 SWE

1322.939 22 SWG

H K H I H H R IR I H I I I I K I H I H I I I I I I I I K I I I T H K I IS I H I I I I KW I H IR

WINDING-LENTH IN INCH, (PRIM.)= 1.47

SJWINDING-LENTH IN INCH, (SESS.)= 1.464

.TURNS PER LAYER 0OF PRIM.

. TURNS PER LAYER OF SEC.

.TOTAL NO. OF PRIM. LAYERS

. T0TAL NO. OF SEC. LAYERS

A= 1.1
B = 3.3
C = 2.76
D = .35
E = .55
Fo= 1.65
G = .55
DIMENSIONS

STAMPING SKETCH

i

9. 689999

= 27.45

IR E S EEES EF LSS EEZT LSS SIS S LSS SIS S S E SR E ST EEE RS E SRS ESEELEEEELERESEL EELEEELE L EEE TS

HJe 36 M 30300 36 M 0 3 I I I I I K I N I I I I I I W H M H I H IR I I I M I I 36 3 36 I I I I I

[y

3

4

S5

o)

- JRON-LOSS IN WATTS : .44
s - o
+COPPER-LOSS IN WATTS : 14.32
-TOTAL TRANSFORMER~LOSS : 14.76
JEXPECTED TEMP~RISE (DEG-CENTIGRADE) : 32.4%
<TOLERABLE AMBIENT TEMP(DEG-CENTT. ) r 6787
LEFFICIENCY IN PERCENTAGE 1 67.82

[
sl
1
[
o3
3



CURRENT TRANSFORMER DESIOGN

et R R R LSRR S S SEE L ESEEEES LSS LSS EEEs RS EEEES SRS SEEEEEEEEE LTSS

1 .TYPE OF CORE 117

2 .EI-CORE QUALITY ' :CRGO

3 .EI-CORE STAMPING GRADE tm-4(41)

4 .WINDOW AREA IN INCH : .19

3 .CORE CROSS SEC.AREA IN INCH r W23

6 -STACK THICKNESS IN INCH : .51

7 .PRIM.TURNS AND GAUGE + 18 22 SWG

8 .SEC.TURNS AND GAUGE ¢ 9.9 45 SUWE

3 MW H I H I I M KW I I I I I K I I K I I I N I I I I NN I N I I N P I I KN H

1 JWINDING-LENTH IN INCH, (PRIM.)= .75

2 WINDING-LENTH IN INCH,(5ESS.)= .75

1 .TURNS PER LAYER OF PRIM. = 24.75%
2 .TURNS PER LAYER OF SEC. = 241.5
1 .TOTAL NO. OF PRIM. LAYERS = .4

2 .TO0TAL NO. OF SEC. LAYERS = 3.73

LR E RS RS E SRR RS SRR LR EREEREEEEEEEEEEEEESELEESEEEEEREEEEELEEEEEERESLE LI ELE

A = )
B = 1.5
= 1.25
D = 23
E = .29
F o= 79
G = .23
DIMENSIONS

STAMPING SKETCH

I IR K F R I N NI I I N I W e H I I I I I H I I IE I I H R K I I I I I W W I I I I I WK N

1 .IRON-LOSS IN WATTS : .03
2 .COPPER-LOSS IN WATTS : .13
3 .TOTAL TRANSFORMER-LOSS : B
4 EXPECTED TEMP-RISE(DEG-CENTIGRADE) : .15
5 LTOLERABLE AMBIENT TEMP (DEG-CENTI. ) : 929.85
& (EFFICIENCY IN PERCENTAGE : 35.6°9

A I M W W W NN NI I I H I I I I I NI I F I I I I I I I I I I I I I I I IE I I I I R R

Design Ends here !!
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IMFIPEDAMNCE TRAaRNSFORMER DESIGHR
e e T Ly e s s T e R R E RS e s e R e T

1 .TYPE OF CORE . 116

2 LEI-CORE QUALITY : CRNGO

3 EI-CORE STAMPING GRADE tH-RM(23)
4 LWINDOW AREA IN INCH : 1.69

o) -CORE CROSS SEC.AREA IN INCH : 2.5

& .STACKE THICENESS IN INCH t 1.666667

7 PRIM.TURNS AND GAUGE 135 29 SWG

8 .SEC.TURNS AND GAUGE t 771.74 27 SUG
M I I KNI I I I HIEIE I I I I I I I I I

b

.1

[}

1 .WINDING—-LENTH IN INCH, (PRIM.)=

3
8]

SWINDING—-LENTH IN INCH, (SESS5.)= 2.1

1 .TURNS PER LAYER OF PRIM. = 144.15
2 JTURNS PER LAYER OF SEC. = 12¢.84
1 .7TOTAL NO. OF PRIM. LAYERS = 9.359999

2 .TOTAL NO. OF SEC. LAYERS = 46.38
3 I I I I I I I I I3 KK KNI IR H NI I I KN KNI IEI I I I

A = 1.3
B = 4.5
C = 3.75
D = 73
E = 73
F o= 2.25
G = .79
DIMENSIONS

STAMPING SEETCH

PR I SR ST R X SO SR R R R R TR Y EX XY SIS LSS LS ST S L ST S

1 .IRON-LOSS IN WATTS 1 .80 1E-92
/_“-“' e

2 .COPPER-LOSS IN WATTS : 1.41

3 .TOTAL TRANSFORMER-LOSS : 1.5

4 .EXPECTED TEMP-RISE(DEG-CENTIGRADE) : b.24

S JTOLERABLE AMBIENT TEMP (DEG-CENTI. ) = 23.76

6 .EFFICIENCY IN PERCENTAGE T 4

FRpEaErarargrr e Er A E T EE LT E X FEE LT EEE EEEEEEEL L L L EEEILEA I AL L EL LS L L kb

Design Ends here !'!
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3 36 3 R I I I K I H I I I I I I I KW I I I I I K I I I I I I KW I I I H I H I I W H I I I KW KN

RECTIFIER TRANSFORMER DESIGHN
R T T R TR T e T e s 2]

Juvsy

7

8

.TYPE OF CORE

LEI-CORE QUALITY
L.EI-CORE STAMPING GRADE
LWINDOW AREA IN INCH
.CORE CROSS SEC.AREA IN
L.STACK THICKNESS IN INCH
PRIM.TURNS AND GAUGE

.SEC. TURNS AND GAUGE

117
:CRGO
rm=-4(41)
: .19
INCH L
: W37

-
-

: 26B3.33 45 SWG

1 212.844 34 SWE

3636 36 3 I 3 I I I H I I I M I I IR A H I I MWW I I K I I I I I I I I I I W I I W NN N K NN

1

2

2

1

2

WINDING-LENTH IN INCH, (PR

LWINDING-LENTH IN INCH, (SESS.) =

. TURNS PER LAYER OF PRIM.

. TURNS PER LAYER OF SEC.

L.TOTAL NO. DF PRIM. LAYERS

L.TOTAL ND. OF SEC. LAYERS

IM.)= .56

il
<

.6

180.32

62

14.88

il

3.43

bR R R R R R SRR RS RS S LSS EEESESEREEEFIEEE LTSS T LR PR FRTEETE R R T

DTMmMo MDD

DIMENSIONS
STAMPING SKETCH

3 I H R I I R K OE I3 H I 0 3 H 3 6 I I N I I IR I I H I I I 3 W R I H I I I I I I K H WK KR

. IRON-LOSS IN WATTS

L.COPPER-LOSS IN WATTS

.TarnaL

TRANSFORMER-LOSS

: W3

HI

: B.I9999%L -l

LEXPECTED TEMP-RISE (DEG-CENTIGRADE)
. TOLERABLE AMBIENT TEMP (DEG—-CENTI.

LEFFICIENCY IN PERCENTAGE

)

.78

: 99.22

1 24.92

I W36 H K I I I H I I H I I I I I I K I NS I KNI H W I I I I H N K I W I I I I I I I MM I W NN N



¥ CONVERTER TRANSFORMER DESIGHN
e TSR T I Ry e I S S LI IR Ry e e e e T S RS I I e s SR R S S 2

o

6
7
8

9

.TYPE OF CORE

EI-CORE QUALITY

EI-CORE STAMPING GRADE
~WINDOW AREA IN INCH

.CORE CROSS SEC.AREA IN INCH
LSTACK THICKNESS IN INCH
LPRIM.TURNS AND GAUGE
LBEC.TURNS AND GAUGE

.SEC. TURNS AND GAUGE

LRG0
i H

o
2]

~RM (363
.42
.37
.54
155.55 27 SWE
B.998 45 SWG

181,23 25 BWE

EE TS LA SR LSS L SIS sSSPl LR LTSS LS AL LELLTIEELLSELESTT LT L L S

1

-

2]

3

G

Ko

-t
o

SWINDING-LENTH IN INCH, (PRIM.)= 1
WINDING-LENTH IN INCH, (5ES8S.)= 1

SWINDING-LENTH IN INCH, (SESS.)= 1

.TURNS PER LAYER OF PRIM. = 1¢¢
. TURNS PER LAYER OF SEC. = 5@
«TURNS PER LAYER OF SEC. = 47
LTOTAL NO. OF PRIM. LAYERS = 1.59
LTOTAL NO. OF SEC. LAYERS = .#1

LTOTAL NO. DF SEC. LAYERS = 2,158

EZTEEZTTTEITTEISLIESS LIS L LS LTSS SIS S LSS S S LSS SIS LRSS SRS ST LTSS LTS ST

.79

)
22D

1.87
37
57
1.12
37

oTmmooOmD
no# oo ouo#on

DIMENSIONS
STAMPING SHETCH

EE LTS L LSS LIS SIS LT ST ESEIST LSS EESS SIS ES S SIS LSS LSS LSS ST LSS L L R LR T

N

Cod

4]

L IRON-LOSS IN WATTS

LLOPPER-LOSS IN WATTS

.TOTAL TRANSFORMER-LOSS

-EXPECTED TEMP-RISE (DEG-CENTIGRADE)
. TOLERABLE AMBIENT TEMP (DEG-CENTI.

LEFFICIENCY IN PERCENTAGE

}

s 1.a2

~
H 23

2.17

?7.83

(1]

~J
m
n
o



INVERTER TRANSFORMER DESIGHN
0 I I TN I I IE T I I I I TN I I I I I N NI IS I N R K

1 .TYPE OF CORE :12A

2 LEI-CORE QUALITY :CRGO

3 LEI-CORE STAMPING GRADE m-4(41)

4 JWINDOW AREA IM INCH : W3

5 .CORE CROSS SEC.AREA IN INCH : W33

b6 LSTACK THICKNESS IN INCH : .59

7 .PRIM.TURNS AND GAUGE : 47.84 21 SWG
8 .SEC.TURNS AND GAUGE : 3.571 45 SWG
2 LSEC. TURNS AND GAUGE t 36.0383 22 SWG

LR RS R R SRR SRR E R EEFT LR EEEEE R AR T EEEEEEEEEEEEEESSLETESESESEESSE

1 .WINDING-LENTH IN INCH, (PRIM.)= .81
2 .WINDING-LENTH IN INCH, (SESS.)= .81
I WINDING-LENTH IN INCH, (SESS.)= .B1
1 .TURNS PER LAYER OF PRIM. = 23.49
2 .TURNS PER LAYER OF SEC. = 268.82
3 .TURNS PER LAYER OF SEC. = 26.73
1 .TOTAL NO. OF PRIM. LAYERS = 2
2 .TOTAL NO. OF SEC. LAYERS = .@1
3 .TOTAL NO. OF SEC. LAYERS = 1.34
LSS S S SR TS E SRS TS S LS RIS LTSS T EE L L EEE LSS LS L ST EEEEES SR EEEEE L L E S TR L L L TSR
A= 82
B = 1.87 : .
C= 1.6
D= .32
E = .32
F .94
G = .32
DIMENSIONS

STAMPING SKETCH

F U I AN e I I NI I A I I I I I I HE I I K e H K I I I I I NI I A NI W IE I A IR I I IR N R

N
~

1 JIRON-LOSS IN WATTS

2 JCOPPER-LOSS IN WATTS t .25

3 .TOTAL TRANSFORMER~LOSS : .32

4 EXPECTED TEMP-RISE(DEG-CENTIGRADE) 1 1.24

5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. : 93.7599%9
& LEFFICIEMCY IM PERCENTABE t P&.7



PULSE—TRANSFORMER DESIGHN
B R kL T L E T R Ay T e

1.POT CORE SIZE : P 14/8

»»

3B7 GRADE

aw

2.C0OIt FORMER Single Section

3.PRIMARY TURNS & GARUGE

233.54 45

4 .SECONDARY TURNS & GAUGE : 4467.088 45
5.PRIMARY RESISTANCE + 11.25

&6 .SECONDARY RESISTANCE : 22.5

7 .PRIMARY INDUCTANCE + W12

8.0UT PUT VOLTAGE t 7.47

W I I W H I I W I I I I A I I I I I NI I I NI I I I A I I I W I NI A F I A I NI I NI NI W NI



Chapter 1V

SUMMARY
AND

CONCLUSIONS




