


CHAPTER—III
SOFTWARE AND ITS DESCRIPTION

3.0 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 is given upon the 

designing aspects, keeping the structured programming little 

aside. The claim is not made here, that the program is most 

efficient, however it is neatly documented, readable and 

reliable. While writing the program general solving 

principle is adapted, which runs through following steps.

i ) Prob1em analysis

i i ) Prob1em designing

i i i ) P rog ram coding

i v ) Program testing

To make the program more visible, it is supplemented by 

'flow charts' and 'illustrative design results' at the end.

The software is divided into two separate modules, 
namely —

i) Module - Title E File : TITLE.BAS 3

ii) Module - Design E File : DESIGN.BAS 3
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3.1 MODULE TITLE
This module displays various 'titles' on the p1easant

graphic background, followed by 'Log-In ', 'How to use

package' instructions, 'system of units' employed in the

design.

The program at the end load and runs the main program

file : “DESIGN.BAS".

The program illustrate how ef ficiently and eff ect i ve 1 y

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 

"Continue", "Right painting arrow" and “Sound and Beep".

3.2 MODULE - "DESIGN"
This is the main module developed to ease the 

transformer design process. It covers about eight types of 

transformers. All the transformers are being the same at 

heart, with own specifications their design processes go 

hand in hand, and ultimately come to the main program which 
is tne 'sole' of the software. The main program includes the 

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

iron and capper losses, temperature rise, efficiency etc.

After the transformer-menu is displayed 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 specifica­

tions to be entered.

It computes the Wa-product and ask for the appropriate 

choice of El - core from the table of standard industrial 

stampings displayed. The choice is indicated by the blinking 

'#' which can be moved up or down by the cursor motion keys. 

The sequential data file "STM” holds the dimensions of El 

stampings. The stamping-sketch is also displayed 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 per 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 "SWG". Data from files is read through 

software. The table of intermediate results with the 

following items be displayed,

i) Stamping type selected

ii) Care window area

iii) Core-cross sectional area
iv) Stack thickness

v) Winding turns and gauge
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Next, 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 sizes are dis­

played 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 

readjustments. The software suggest the alternative solu­

tions in the later case.

The iron-loss depends mainly on quality of the core 

material. The table of core grades with available stamping 

thickness is displayed. The thickness for stamping is chosen 

for already selected grade. The sequential file 'QLT' 

contains the densities of core materials. In the DIM 

statement of line No. 6820 the data represents 'watt-loss' 

at stated flux density. This 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 data 

file "RPY" contains the 'resistance per unit length'. 

Knowing the wire length the 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 choose option to print the results or just 

exit the program for a new design cycle.

The design of pule transformer is considered under 

independent sub-module. The design is based around the 

ferrite pot cores.

In the software development the facilities available 

with 'BASIC' are exploited to their maximum. The transformer 
design data include wire gauge, resistance per unit length, 

watt-loss at stated flux density, core dimensions, induct­

ance per turn square is kept stored systematically in the 

sequential files on the diskette.

The required data is read dynamically as and when 

required by opening thefiles for 'DUTPUT' mode.

The software contains number of 'SUBROUTINES'. Few of 

them are included not because they are often required. They 

have come into the program as the ideas crept into the mind 

during the software development. And not to disturb the 

rhythm of already prepared program; the new ideas added in 

were called through 'GOSUB', for instance the subroutine for 

'El- stamping sketch'.
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In case of circuit-diagrams the small programs have 

been prepared for the required components like transistor, 

capacitor, battery, arrows all these have been brought under 

subroutine "COMPONENTS".

Almost all graphic-faci1ities are used in the software 

to make it 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 are eithe selected or entered by 

positioning the cursor which is the blinking Simple 

routines are developed for cursor movement.

For the specification beyond the set range, the 'Design 

out of range' message appear on the screen. 'How to use the 

package' is outlined at the beginning 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-code 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 is mainly the data stored in sequential 
files, besides the onscreen data 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 
list of files and data contained is as follows -

File Name Data Contained

i) "NIL' : LI2/v, NI/L
ii) "FWR" : CRl/1000, Vdc/Vrms
iii) "STM" : El - Care - dimensions
iv) "SWG" : Circular mil, wire gauge
v) "QLT" : Core material density
vi) "RPY" : Resistance per unit length
vii) "SP6" : Circular mil, wire gauge for

enameled copper wire.
viii) "Pul.Trf" : Ae, Aw, t/mH, A|_
i i;) Data : Core loss at stated flux density

(DIM Statement)

..... ....................
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ON SCREEN MENU

i ) Standard Laminations (T - 1 )

ii) Core grade quality (T - 2)

i i i ) Turns per inch (T - 3)

i v ) Insulations (T - 4)

v ) Lamination Thickness chart (T - 5)

v i ) Ferrite pot core with (T - 6)

relevant parameters

L = Inductance (mH)
t I = current (mA>

v = Core-volume

L = Magnetic path length

N = Turns

C = Filter capacitance (f*f)

*L = Load resistance (J\)

Vdc = Output dc-voltaqe

Vrms = RMS value of AC input voltage

Ae = Core cross sectional area

Aw = Core window area

t/fnH = Turns per inductance in mH

The references made in developing the software

package of transformer-design are as follows:
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****#*###**#**#*##*##**#*##*-**#****##****#***#*#***#***■***#
* *

* PRINT OUT TAKEN IN : 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: 3.20 *
* *
* *
* PROGRAMS EXECUTIABLE ON PC,PC-XT,PC-AT *
* *
* UNDER DOS. *
* *
* DEVELOPED AT : LABORATORY OF ELECTRONICS, *
* *
* DEPARTMENT OF PHYSICS, *

*

* SHIVAJI UNIVERSITY, *
* *
* KOLHAPUR. *
* *

************************************************************

COMPUTER FACILITIES COURTSEY :COMPUTER SCIENCE DEPARTMENT

& ELECTRONICS LABORATORY, 

VIVEKANAND COLLEGE,

KOLHAPUR.



****************************************************************
*** SOFTWARE LISTING OF THE PROGRAM TITLE.BAS ****** *
*** PROGRAMMED BY : R. R. MUDHOLKAR. ****** *
*** GUIDE ; Dr. S.R. SAWANT ****** *
**************************************************************** 
STARTED ON :01 st. SEPT 1994.
FINAL VERSION ON : JULY 1995.
**************************************************************** 

PROGRAM DESIGNED FOR VARIOUS TITLES ON GRAPHIC BACKGROUND
***************************************************************

10 REM *************************************************
20 REM ** ** 
30 REM ** TRANSFORMER DESIGN SOFTWARE ** 
40 REM ** ** 
50 REM ** DEVELOPED AT DEPARMENT OF PHYSICS ** 
60 REM ** ** 
70 REM ** SHIVAJI UNIVERSITY,KOLHAPUR ** 
80 REM ** ** 
90 REM ** PROGRAMMER : RAVI MUDHOLKAR ** 
100 REM ** ** 
110 REM ** GUIDE : Dr.S.R.SAWANT ,READER IN ELECTRNICS ** 
120 REM ** **
130 REM ************************************************* 
140 REM
150 REM *** PROGRAM FOR TITLE ***
160 '
170 CLS :SCREEN 1:KEY OFF
180- '
190 LOCATE 15,13:PRINT "*"
200 LOCATE 15,23:PRINT "*“
210 LOCATE 14,13:PRINT "+"
220 LOCATE 14,23:PRINT " + "
230 LOCATE 10,18:PRINT ""
240 LOCATE 21,12:PRINT 1 ! ! I!1'"
250 LOCATE 22,9:PRINT "****** *******"
260 LOCATE 23,7:PRINT ” 1 !! M !!!!!!!!! M !!!!!! " 
270 A-3.142
700 CTRULE(139,80) ,60,1,2*A/1.09,1.17*A,1 
290 PSET(83,111)
300 DRAW"R16U30E35F35D30R16”
310 CIRCLE(139,94),68,1,A,0,2 
320 CIRCLF <118,90),10,1,.8,A,1 
330 CIRCLE(160,90),10,1,0,A/1.2,1 
340 CIRCLE(118,90),7,1,A,0,.5 
350 CIRCLE(160,90?,7,1,A,0,.5 
360 CIRCLE(160,88>,2,1, ,,.5 
370 CIRCLE(118,88),2,1,,,.5

CONTINUED "TITLE.BAS"



300 LIME(137,95)-(130,128)
390 LINE-(142,126)
400 CIRCLE(136,140),8,1,2*A/1.1,1.1*A,.3
*10 CIRCLE*136,140),6,1,.9*A,0,.6
420 CIRCLE(139,100),75,1,1.26*A,3.46*A/2,2
430 LINE(20,10)—(260,190),1,B
440 LINE(18,9)—(262,191),1,B
450 PEET(18,9):BPAW"E9R245NG9D182S9"
460 CIRCLE(114,245),100,1,A/2,.79*A,.9 
470 CIRCLE(164,245),100,1,,21*A,ft/2,,9 
480 CIRCLE <139,95),75,1,1.26*A,3.46*A/2,2 
490 CIRCLE(139,92),75,1,1.28*A,3.42*A/2,2 
500 LOCATE 17,29:PRINT "Hallo..1"
510 LOCALE 18,31;PRINT "AND”:LOCATE 19,28:PRINT "Wei-Come" 
520 FOR P--50 TO 1 STEP -1 
830 rlRCLF(256,140),R,1,,,.5 
540 !4f X ) R
550 FOR R=0 TO 50 STEP 2 
560 F=1000:T=3:60SUB 1800 
570 CIRCLE(256,140),R,0,,,.5 
580 LOCATE 17,29:PRINT "Hallo..'"
590 LOCATE 18,31iPRINT "AND":LOCATE 19,28:PRINT "Wei-Come" 
600 NEXT R
610 CIRCLE(256,140),52,2,,,.5 
620 '
630 GOSUB 1670 :CLS 
640
650 FOR Y= 10 TO 160 STEP 2 
660 LINE(Y,10)—(320—Y,190),1,B 
670 NEXT Y
680 FOR R=0 TO 90 STEP 1 
690 F=1200:T=2:GOSUB 1800
700 LOCATE 11,11:PRINT "DEPARTMENT OF PHYSICS"
710 LOCATE 13,13:PRINT "SHIVAJI UNIVERSITY"
720 LOCATE 15,17:PRINT "KOLHAPUR"
730 CIRCLE(160,95),90-R,0 
740 NEXT R 
750 '
760 GOBUB 1670 
770 '
780 FOR Y = 0 TO 199
790 LINE(0,Y)—(319,Y),0:NEXT Y
800 FOR Y= 0 TO 320 STEP 2
810 LINE(Y,0)—(320-Y,199),1
820 LINE(Y,0)-(Y,199),1
830 NEXT Y
840 FOR R=0 TO 50 STEP 1
850 F=1200:T=3:GOSUB 1800
860 LOCATE 11,18:PRINT "M.PHIL."

CONTINUED TITLE.BAS"



870 LOCATE 13,15:PRINT "DISSERTATION" 
800 CIRCLE(160,95 >,50-R,0 
890 NEXT R 
900 '
910 GOSUB 1670 
920 '
930 FOR Y=0 TO 319
940 LINE(Y,0)—(Y,199),0:NEXT Y
950 FOR y= 0 TO 199 STEP 2
960 LINE(0,Y)—(320,199—Y),1
970 LINE(0,Y)—(320,Y),1
9S0 NEXT Y
990 FOR X —0 TO 25
1000 LOCATE 11,20:PRINT "BY"
1010 I OLA IF 13,1 4 : PR I NT " R . R . MODI 101 J AR " 
1020 LINE <100,70+ X)-(214,120-X > , 0, B 
1030 NEXT X
1040 LOCATE 11,20:PR INT "BY"
1050 LOCATE 13,14:PRINT "R. R. MUDHOLKAR." 
1060 FOR Y=0 TO 100 STEP 2 
1070 F=1300:T=2:GOSUB 1800 
1080 LINE <160-Y,120+Y)-(160-Y,199),0 
1090 LINE <160+Y,120+Y)-{160+Y,199),0 
1100 LINE(160-Y, 5+Y >-(160-Y,40),0 
1110 LI NE (160+Y , 5+Y) - < 160+Y', 40) , 0 
1120 NEXT Y 
1130 '
1140 GOSUB 1670 
1150 '
1160 FOR Y=0 TO 199
1170 LINE(0,199-Y)-(319,199-Y),0:NEXT Y 
1 1.80 FOR Y= 0 TO 320 STEP 2 
1190 LINE(Y,0)-(320-Y,19^1,1 
1200 LINE <Y,0> — (Y,199),1 
1210 '
1220 NEXT Y
1230 FOR R=0 TO 44 STEP 2
1240 P =900:T = 4:GOSUB 1800
1.250 CIRCLE (52,95 ) ,44-R.,R
1260 CIRCLE(266,95),44-R,R
1270 NEXT R
1280 FOR X.=0 TO 59
1290 LOCATE 11,19:PRINT "GUIDE"
1300 LOCATE 13,14-.PRINT "DR.S.R.SAWANT" 
1310 I INE(100+ X,70)—(214-X,120),0,B 
1320 NEXT X
1330 LOCATE 11,19:PRINT »GOIDE ’
1340 LOCATE 13,14:PRINT "DR.S.R.SAWANT" 
1350 ’
1360 GOSUB 1670 
1370 '

CONTINUED TITLE.BAS"



1380 FOR Y = 0 TO 160: L I ME (160-Y , 0 > - '160-Y, 188 ) , 0 
1380 LINE(160+Y,0)—(160+Y,198),0:NEXT Y 
1400 FOR Y= 0 TO 160
1410 LINE(160-Y,100—Y)-(160+Y,100+Y),1,B 
1420 NEXT Y
1430 FOR Y = 120 TO 160 STEP 10 
1440 LINE(159-Y,160-Y >-(160+Y,318-Y),0,B 
1450 NEXT Y
1460 FOR R=0 TO 80 STEP 1
1470 LOCATE U,12;PRINT '•TRANSFORMER-DESIGN" 
1480 LOCATE 13,21sPRINT "A"
1490 LOCATE 15,13;PRINT "SOFTWARE APPROACH"
1500 CIRCLE(160,85),R,t
1510 CIRCLE(160,95 > ,R,0
1520 NEXT R
1530 COR R=1 TO 30
1540 F =1100;T = 5:GOSUB 1800
1550 CIRCLE<50,150),R,1
1560 CIRCLE(50,150),R,0
1570 NEXT R
1580 •
1590 GOSUB 1670 
1600
1610 FOR Y=0 TO 198;LINE <0,Y)—(160,Y) ,0 
1620 LINE(160+Y,0)-(160+Y,199),0:NEXT Y
1630 ‘
1340 GOTO 1860 
1650
**,*!-** NODULE "TITLE" ENDS HERE. «<**««****«*

****** SUBROUTINES TO CONTINUE & SOUND & BEEP

1660 REM * SUBROUTINE FOR CONTINUE *
1670
1680 LOCATE 23,22:PRINT "PRESS SPACE-BAR"
1690 LINE(160,170)-(280,188),1,B
1700 FOR D=1 TO 600 : NEXT D
1710 LINE(162,171)-(288,187),0,BF -
1720 FOR D=1 TO 300 : NEXT D
1730 A$=INKEY* : IF A*=" " THEN 1760
1740 SOUND 1000,4
1750 GOTO 1670
1760 RETURN
1.7 7 0
17 80 REM ** SUB FOR SOUND **
1

1800 SOUND F,T

******

CONTINUED "TITLE.BAS"



1010 BEEP 
1820 RETURN 
1830 '

****** SUBROUTINES TO CONTINUE SOUND ft. BEEP ENDS HERE******

****** PROGRAM FOR "LOGIN" ******
1840 REM **PROGRAM FOR LOGIN **
1850 '
I860 C-LS: SCREEN 2: PAINT (300, 100)
1870 FOR X = 1 TO 639 STEP 2:LINE(X,0>-(X,199),0:NEXT X 
I860 LINE(99,40>-(539,160),1,B 
1890 LINE(104,42)-(534,158),0,B 
1900 LINE(103,44)-(530,156),0,BF
1910 LOCATE 7,27: PRINT "Wei-Come....... !"
1920 LOCATE 9,25:PRINT "This is the package of"
1930 LOCATE 11,27:PRINT "TRANSFORMER DESIGN"
1940 LOCATE 13,20:PRINT "Please Enter Your Initials? RRM"
1950 LOCATE 15,20:INPUT "Please Enter Your Initials";X$
I960 LOCATE 15,20:PRINT "
1970 IF LEN(X*>=3 THEN 1980 ELSE 1950
1980 LOCATE 15,30:PRINT "Hallo Mr./Mrs.:";X$
1990 LOCATE 17,17;PRINT "I am please to introduce you to this package 
2000 LOCATE 19,25:PRINT "Press Space-Bar to continue"
2010 '

2020 Y=1:GOSUB 2890

****** PROGRAM FOR "LOGIN" ENDS HERE******

****** program FOR GIVING INSTRUCTIONS FOR HANDLING PACKAGE***

2040 REM ** PROGRAM FOR HOW TO USE PACKAGE **
f~\ 0 ej ^

2060 CLS
. 0 7f.
2080 X=100:Y=24:GOSUB 2850 
2090 '
2100 LOCATE 4,30:PRINT "HOW TO USE THE PACKAGE" 
2110 '

CONTINUED "TITLE.BAS"



!120 X = 100: Y = 42: GOSUB 2850 
’ 130 '
'140 LOCATE 6,20:PRINT "First of all TRANSFORMER MENU will be displayed"
'150 *
*160 X = 100:Y = 57:GOSUB 2850 
*170 ■'
*180 LOCATE 8,20:PRINT "Pick up the tarnsformer type ,of the menu."
*190 LOCATE 10,20:PRINT "Transformer under selection is indicated by the" 
■200 LOCATE 12,20:PRINT "Blinking bo:< against it."
:210 '

*220 X=100:Y=105:GOSUB 2850 
230 '
240 LOCATE 14,20:PRINT "Circuit will be displayed on the screen,followed" 
250 LOCATE 16,20:PRINT “By specifications to be entered."
260 '
270 X=100:Y=135:GOSUB 2850 
280 '
290 LOCATE 18,20;PRINT "Then table for standard El-stamping/pot core will b 
300 LOCATE 20,20:PRINT "Displayed.Choose appropriate core type as per foot- 
310 LOCATE 22,20:PRINT "Note.The blinking shows the type to be selected
320 LINE(90,10)-(600,180),1,B 
330 A*=INKEY*
340 IF IEN(At)<2 THEN 2360
350 IF ABC(RIGHTt(A*,1))-73 THEN 2430
360 LOCATE 4,30:PRINT "HOW TO USE THE PACKAGE"
370 LOCATE 23,60:PRINT "Press Pg Up"
380 FOR D=1 TO 200:NEXT D 
390 LOCATE 4,30:PRINT "
400 LOCATE 23,60:PRINT "
410 FOR D=1 TO 150:NEXT D 
420 GOTO 2330 
-430 CLS
440 X=100:Y=5S:GOSUB 2850
450 LOCATE 8,20:PRINT "Likewise Grade of stamping,Turns per inch,"
460 LOCATE 10,20:PRINT "Layer and Coil insulations,Bobbin allowances"
470 LOCATE 12,20:PRINT "Are entered." ~ .
480 '
490 X=100:Y=105:GOSUB 2850 
500 '
510 LOCATE 14,20:PRINT "At each phase of design,the intermediate results'
520 LOCATE 16,20:PRINT "Are disp1ayed.The decision is to be made whether'
530 LOCATE 18,20:PRINT "To continue or reconsider the design."
540 '
550 X = 100:Y=152:GOSUB 2850 
560 '
570 LOCATE 20,20:PRINT "Set the printer ready for results to print on"
580 LOCATE 22,20:PRINT "The paper,by choosing the option *y'."
590 LINE(90,40)-(600,180),1,B 
*600 '
<10 Y=2:GOSUB 2890 
-620 '

CONTINUED "TITLE.BAS"



****** PROGRAM FOR GIVING INSTRUCTIONS FOR HANDLING PACKAGE*** 
******************* ENDS HERE ***************************

********* DISPLAY OF SYSTEM OF UNITS USED ************

2630 REM ** SYSTEM OF UNITS **
2640 '
2650 CLS;PAINT(300,100);LINE(36,36) — <604,180),0,BF
2660 LINE(50,44)-(590,172),1,B:LINE(40,38)-(600,178),1,B
2670 LOCATE 6,20:PRINT "System Of Units used is as follow"
2630 LOCATE 8,20:PRINT "Lenth in Inch"
2690 LOCATE 10,20;PRINT "Area in Square Inch"
2700 LOCATE 12,20:PRINT "Volume in Cubic Inch"
2710 LOCATE 14,20:PRINT "Weight in Pound"
2720 LOCATE 16,20:PRINT "Temperature in Degree—Centigrade"
2730 LOCATE 18,20:PRINT "Flux density in Guass"
2740 LOCATE 20,20:PRINT "However in case of Pulse-Transformer," 
2750 LOCATE 22,20:PRINT "The c.g.s. System Of Units is used." 
2760 LINE(200,14>-(440,24),0,BF
2770 LOCATE 3,30:PRINT "** SYSTEM OF UNITS **"
2780 '
2790 Y=3:GOSUB 2890 
2800 '

********* DISPLAY OF SYSTEM OF UNITS USED ENDS HERE*******

******* PROGRAM "DESIGN.BAS" IS CALLED FOR EXECUTION ********

2810 RUN"DESIGN.BAS"
nnn y~i

2830 END 
2840 '

******* SUBROUTINE FOR ARROW ********

2850 REM ** SUB FOR ARROW **
2860 PSET(X,Y):DRAW"R10 U4 F6 G6 U4 L10 U4” 
2870 RETURN 
2880 '

CONTINUED "TITLE.BAS"



******* SUBROUTINE FOR CONTINUE ********

2890 REM * SUBROUTINE FOR CONTINUE *
2900 '
2910 LOCATE 23,62:PRINT "PRESS SPACE-BAR" 
2920 LINE(480,170)-(610,188),1,B 
2930 FOR D=1 TO 600 : NEXT D 
2940 LINE(482,171)—(608,187),0,BF
2950 FOR D=1 TO 300 : NEXT D
2960 ON Y GOTO 2970 ,2980,2990
2970 A$=INKEY* : IF A$=" " THEN 2060
2980 fi$.= INKEY$ : IF A$=" " THEN 26502990 A$=INKEV$ : IF A$=" " THEN 2810
3000 SOUND 1600,3
3010 G0T0 2910
302s* RETURN

************ MAIN PROGRAM ENDS HERE !**************

****************************************************************
****************************************************************
****************************************************************



**************************************************************
PROGRAM TO DESIGN VARIOUS TRANSFORMERS **** , *

*
DONE BY : Mr. R.R. MUDHOLKAR. *

*
GUIDE : Dr. S.R. SAWANT. *

*
PROGRAM WRITTEN DURING JULY-94 TO MAY-95 *
FINAL VERSION ON : 01-06-1995 ***************************************************************

************ DESIGN PROGRAM STARTS HERE *******************

********* MODULE FOR MENU PRESENTATION ***************

*3 REM * PROGRAM FOR TRANSFORMER DESIGN *
■0 FC=3.142/180 
«3 CLS:SCREEN 2:KEY OFF 
■0 L INE < 20, 5 ) - (629,194 ) , 1 , BF 
«3 LINEC40,10)-(609,190),0,BF 
<3 L INE (44, 12 ) - ( 605,188) , 1 , BF 
■0 LINE(50,14)-(599,186),0,B 
0 LINE(170,45>-(525,162),0,BF 

«3 LINE(150,50 > —(509,169),0,B 
•430 L INE (15 1,51 ) - (50S, 163) , 1, BF 
10 LINE(160,55)-(493,164),0,BF 
20 LINE(230,21)-(433,33),0,BF 
30 X =484
40 LOCATE 4,34:PRINT "TRANSFORMER-MENU"
50 LOCATE 9,22:PRINT "1.POWER/AUTO TRANSFORMER":LINE(364,64)-(X,70),1,BF 
60 LOCATE 11,22:PRINT "2.CURRENT TRANSFORMER":LINE(340,80)-(X,86),1,BF 
70 LOCATE 13,22:PRINT "3.IMPEDANCE TRANSFORMER":LINE(356,96)-(X,102),1,BF 
80 LOCATE 15,22:PRINT "4.RECTIFIER TRANSFORMER":LINE(356,112>-(X,118),1,BF 
90 LOCATE 17,22:PRINT "5.CON/INVERTER TRANSFORMER":LINE(380,128)-(X,134),1,BF 
00 LOCATE 19,22:PRINT "6.PULSE TRANSFORMER":LINE(324,144)-(X,150),1,BF ^
10 GOSUB 14470

******* SUBROUTINE FOR "CURSOR" *****************

4470 REM * SUB FOR CURSOR *
4430 LET R=1:X =484
4490 ON R GOTO 14500,14510,1^520,14530,14540,14550 
4500 LINE(364,64)-(X,70),1,BF:GOTO 14560 
4510 LINE(340,80)-(X,86) , 1 ,BF:GOTO 14560
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14520 LINE<356,96)-(X,102>,1,BF:GOTO 14$60 
14530 LINE < 356,112)—(X,118),1,BF:GOTO 14560 
14540 LINE(380,128)-(X,134),l,BF:GOTO 14560 
14550 LINE(324,144)-(X,150),1,BF 
14560 FOR D=1 TO 500 : NEXT D
14570 ON R GOTO 14580,14590,14600,14610,14620,14630
14580 LINE(364,64)—(X,70),0,BF:GOTO 14640
14590 LINE(340,80)-(X,06),0,BF:GOTO 14640
14600 LINE(356,96)-(X,102), 0,BF:GOTO 14640
14610 LI NE (356,112) — (X., 110) , 0, BF ; GOTO 14640
14620 LINE(380,128)-(X,134),0,BF:GOTO 14640
14630 LINE(324,144)—(X,150>,0,BF
14640 FOR D=1 TO 500 : NEXT D
14650 A$=INKEY*
14660 IF A$=CHR$(13) THEN 14700
14670 IF <LEN(ft£)<2) THEN 14490
14680 IF ASCCRIGHT*<A5,1>)=80 THEN 14720
1 4690 1F ASC(RIGHT'fc (A$,1 ) )=72 THEN l4000
14700 ON R GOTO 220,1180,410,1790,11460,14900
14710 GOTO 14490
14720 ON R GOTO 14730,14740,14750,14760,14770,14700
14730 LINE(364,64> — <X,70),1,BF:GOTO 14790
14740 LINE(340,80)-(X,36),1,BF:GOTO 14790
14750 LINE(356,96)-(X,102),1,BF:GOTO 14790
14760 LINE(356,112)—(X,118),1,BF:GOTO 14790
14770 LINE(300,128)—(X,134),1,BF:GOTO 14790
14780 LINE(324,144) — < X,150),1,BF
14790 LET R=R+i;IF R>6 THEN 14400 ELSE 14490
14800 ON R GOTO 14810,14820,14830,14840,14850,14060
14310 LINE(364,64)—(X,70),1,BF:GOTO 14870
14820 LINE(340,80>-(X,86),l,BF:GOT0 1487014830 LINE(356,96)—(X,102),i,BF:GOTO 14870
14840 LINE(356,112)—(X,118),1,BF:GOTO 14870
14850 LINE<380,128)-(X,134),1,BF:GOTO 14870
14860 LINE(324,144)-(X,150),1,BF
14870 LET R=R—1:IF R<1 THEN 14480 ELSE 14490
14880 RETURN

******** SUBROUTINE FOR '’CURSOR" ENDS HERE*-****-*-******-**-***

****** MODULE FOR CHOICE OF POWER/AUTO ****************

220 CLS
230 LOCATE 8,20 
240 LOCATE 10,20
250 GOSUB 18 10

PRINT "Power Tranformer 
PRINT "Auto Tranformer

- II

« II

ROUTINE FOR DRAWING "BOX"
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260 GOSUB 11310
*********** SUBROUTINE FOR SELECTION P/A *********

11310 R=9 :CL=50 
11320 U$=INKEY*
11330 IF Uf="P" OR U$="p" THEN 270 
11340 IF U*=11 A" OR U*="a" THEN 320 
11350 LOCATE R,CL .-PRINT "( ) "
11360 LOCATE 8,20 :PRINT " "
11370 LOCATE 10,20 : PR I NT '* "
11380 FOR D=1 TO 200 : NEXT D 
11390 LOCATE R,CL .-PRINT “(P/A)" 
11400 LOCATE 8,20 :PRINT "P"
11410 LOCATE 10,20 :PRINT "A"
11420 FOR D=1 TO 800 : NEXT D 
11430 GOTO 11320 
11440 RETURN

********* END OF SUBROUTINE FOR “SELECTION P/A" *********

********* MODULE FOR POWER TRANSFORMER DESIGN ***********

270 REM * POWER TRANSFORMER DESIGN *
280 GOSUB 13280 :GOSUB 9550

******* SUBROUTINE FOR CIRCUIT DIAGRAM *******

13280 REM * SUB FOR POWER TRANSFORMER *
13290 CLS:PAINT<300,100),1
13300 LINE(56, 10)-(500, 140) ,0,BF _ _ ,
13310 X =300 ; A=45 :B=315 :R=10sM=50 :N=108:L = 100:GOSUB 17310sGOSUB 1
13320 LINE(X,N+7)-(X+72+L,N+7)
13330 LINE(X—40,N+7)-(X—112-L,N+7)
13340 M=30 :Y=39
13350 FOR X= 128 TO 400 STEP 272 
13360 GOSUB 17850
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1337ff L INE ( X—40 , Y ) — ( X , Y )
13380 LINE(X+32,Y)—(X+70,Y>
13390 NEXT X
13400 X = 120 :Y =14
13410 LINE(X,Y>—(X,Y+20)
13420 LINE(X+45,Y)-(X+45,Y+20)
13430 LINE(X+274,Y)-(X+274,Y+20)
13440 LINE(X+319,Y)— <X+319,Y+20)
13450 FOR X = 109 TO 383 STEP 274 -
13460 Y=20:L = 1;GOSUB 176?0:NEXT X 
13470 FOR X= 176 TO 450 STEP 274 
13480 Y= 20 : L=20 :GOSUB 17790:NEXT X 
13490 FOR X =80 TO 457 STEP 377 
13500 Y= 46 : L=17 :GOSUB 17640 
13510 NEXT X
13520 FOR X =74 TO 451 STEP 377
13530
13540

Y = 115 
NEXT X

: L=25 :GOSUB 17740
13550 LOCATE 3,18 :PRINT " VD1"
13560 LOCATE 3,52 :PRINT " VD2"
13570 LOCATE 7,18 :PRINT " R 1 "
13580 LOCATE 7,52 :PRINT "B2"
13590 LOCATE 10,30 :PRINT i* p n
1 O>C>00 LOCATE 10,41 :PR INT *'S"
13610 LOCATE 10,11 :PRINT "VI"
13620 LOCATE 10,59 :PRINT " V2"
13630 LOCATE 9,23 :PRINT "Id)"
13640 LOCATE 9,46 -.PRINT "I(2)"
13650 X = 300 : Y= 75
13660 CIRCLE(X+44,Y),30,1,A*FC,B*FC,.8
13670 CIRCLE<X-85,Y),30,1,(B-90)*FC,(A+90)*FC,.
13680 PSET(X—106,Y+17>:DRAW"NR6 D4"
13690 PSET(X+65,Y+17):DRAW"NL6 D4"
13700 FOR X=86 TO 480 STEP 2 
13710 LINE(X,150)-(X,190),0 
13720 NEXT X
13730 LINE(160,160)-(400,180),0,BF
13740 LOCATE 22,28:PRINT “PQWER-TRANSFOMER"
13750 RETURN

******* SUBROUTINE FOR CIRCUIT DIAGRAM ENDS

290 X=110:Z=1:Y=170 : CLS :GOSUB 10350 
300 GOSUB 10050

HERE*******
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****** ROUTINE FOR TAKING "INPUTS"************

10050 REM * SUB FOR INPUT *
10060 LINE(20,10)-(400,40), 1 ,B 
10070 LINE(18,9)—(402,41),1,B
10080 LOCATE 3,5:INPUT "1 ENTER PRIMARY VOLTAGE IN VOLTS=";V(1) 
10090 LOCATE 4,5:INPUT " ENTER INPUT FREQUENCY IN HERTZ=";F(HZ) 
10100 J =2
10110 LINE(20,10)—(400,40+J*15),1,B 
10120 LINE(18,9)-(402,41+J*15),1,B 
10130 LOCATE 3+J*2,PRINT J 
10140 LOCATE 3+J*2,4 : PRINT J
10150 LOCATE 3+J*2,7:INPUT "ENTER SECONDARY VOLTAGE IN VOLTS=";V(J) 
10160 LOCATE 4+J*2,7:INPUT "ENTER SECONBERY CURRENT IN AMPS.=";I(J) 
10170 A$=INKEY$
10180 LOCATE 14,56:PRINT "Do You Need One "
10190 LOCATE 16,56 : PRINT "More Secondery ?
10200 LOCATE 15,74 : PRINT ":Y/N"
10210 LOCATE 18,57 : PRINT "(Max.Of FOUR Secs.)"
10220 LINE(425,100)-(620,147),0,B 
10230 LINE(427,101)-(618,146),0,B 
10240 FOR D=1 TO 200 :NEXT D 
10250 LINE(425,100)-(620,147),1,B 
10260 LINE(427,101)-(618,146),1,B 
10270 FOR D=1 TO 300 :NEXT D 
10280 IF A$="Y" OR A$="y“ THEN 10310 
10290 IF A4="N" OR A$="n" THEN 10340 
10300 GOTO 10170
10310 LINE(20,10)—(400,40+J*15),0,B 
10320 LINE(18,9)—(402,41+J*15),0,B 
10330 J=J+1 :GOTO 10110 
10340 RETURN

****** ROUTINE FOR TAKING "INPUTS" ENDS HERE************

310 GOTO 2710 '---------- > GOES TO MAIN PROGRAM
************ ROUTINE FOR “AUTO TRANSFORMER" *********

320 REM * AUTO TRANSFORMER *
330 CLS:GOSUB 13760 :FOR D=1 TO 800:NEXT D rSOSUB 9550

CONTD <DESIGN.BAS>



********* ROUTINE FOR "CIRCUIT DIAGRAM "******* 
******** CALLED IN "AUTO TRANSFORMER" ROUTINE*****

13760 CLS
13770 REM * AUTO TRANSFORMER *
13780 PAINT(300,100)
13790 LINE<18,3) — (620,196),0,BF
13800 X=300 : A=45 :B=315 :R=10:M=44 :N=120:L=100 
13810 FOR Y = M TO N STEP 6
13820 CIRCLE(X-40,Y),R,1,<B-90)*FC,(A+90)*FC 
13830 NEXT Y
13840 CIRCLE < X—40,M—6),R,1, (B-80)*FC, (A+45)*FC 
13850 CIRCLE <X-40,N+2> ,R, 1 , (B-45MFC, <A+90)*FC 
13860 L INE < X -40 , M-32 ) - ( X - 40,11-11 )
13870 LINE(X—40,N+7)-<X-40,N+20)
13830 LINE(X-100,M-32)-(X+60,M-32)
13890 LINE <X-260,N+70)~<X+260,N+70)
13900 X=560 : Y = 70 :M=32 :GOSUB 18350 
13910 LINE(X,Y)—(X,Y—53)
13920 LINE(X,Y+34)— < X,Y+120)
13930 X=260 : Y=146 :GOSUB.18350 
13940 LINE(X,Y)— < X,Y—10 >
13950 LINE(X,Y+34)-(X,Y+44)
13960 X. =400 : Y=12 :M=40 :GOSUB 17850 
13970 LINE(X—40, Y ) — (X , Y )
13980 L I NE ( X+42, Y ) - ( >1+160, Y )
13990 LINE(X—360,Y+59)-(X-149,Y+59)
14000 LINE(X-200,Y+130)-(X-140,Y+130)
14010 LINE(X+160,Y+110)-(X+200,Y+110)
,14020 LI NE (X +160, Y+50) - (X+200, Y+50)
14030 LINE(X—20,Y+i)-(X-20,Y+30)
14040 LINE(X +60, Y+1)-(X+60,Y+30>
14050 X = 190 : Y= 71 : L = 14:G0SUB 17740
14060 X = 190 : Y= 142 : L=14:G0SUB 17740
14070 X = 190 : Y=190 : L=14:G0SUB 17740
14080 X=570 : Y =122 ; L=14:GOSUB 17740
14090 X=35 : Y=190 : L=36 :GOSUB 17740
14100 X = 196 : Y= 18 : L=7 :GOSUB 17640
14110 X = 196 : Y=77 : L=7 :GOSUB 17640
14120 X=40 : Y =77 : L=30 :GOSUB * 17640
14130 X = 196 : Y=149: L=7 :GOSUB 17640
14140 X =576 Y = 69: L=7 :GOSUB 17640
14150 X = 471 : Y= 30 : L =20 :GOSUB 17790
14160 X =369 : Y= 30 : L = 10 :GOSUB 17690
14170 X= 300 :Y= 75
14180 CIRCLE(X+50,Y+35),60,1,A*FC,B*FC,.8
14190 CIRCLE(X—170,Y+50),40,1,(B-90)*FC,(A+90)*FC,.8
14200 PSET(X-200,Y+71):DRAW"NR6 D4"
14210 PSET(X+94,Y+2):DRAW"NL6 U4"
14220 REM
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14230 LOCATE 16,14:PRINT " I (1 ) "
14240 LOCATE 8,36:PRINT " S"
14 250 LOCATE 15,45:PRINT "1(2)"
14260 LOCATE 6,26:PRINT " VI "
14270 LOCATE 14,26 SPRINT h yr> p «»
14-280 LOCATE 21,26SPRINT " VDl R
1 4290 LOCATE 3,53:PRINT " P'1><
14300 LOCATE 5,53:PRINT " VD2 "
14310 LOCATE 12,68:PRINT "RL"
14320 LOCATE 12,72:PRINT »V(0)"
14330 LOCATE 16,4 SPRINT " V ( i n ) "
14340 LOCATE 18,4 SPRINT “F(in ) "
1 4350 LINE(36 ,8)—(164,62) ,1,B
1 4360 FOR X = 40 TO 160 STEP 2
i 4370 LINE(X, 10)—(X,60 >
1. 4380 NEXT X
14390 REM
1 4400 FOR X = 50 TO 150 STEP 2
14410 LINE(X, 15)—(X,55),0
1 4430 FOR D=1 TO 50 :NEXT D
1 4 47,0 IOCATE 4,12:PR I NT " AIJTO"
114 Atf LOCATE 6,8: PRINT 
14450 NEXT X 
1.4460 RETURN

TRANSFORMER”

*>**»*+** ROUTINE FOR "CIRCUIT DIABRAM ENDS HERE"*******

340 X=110:Z=2:Y=170:CLS:GQSUB 10350 
350 LINE(50,20)-(3S0,120),1 ,B 
360 LINE(52,21>-<373,119),1,B
370 LOCATE 5,9 : INPUT "ENTER INPUT VOLTAGE (V)=";V(1)
380 LOCATE 7,9 : INPUT "ENTER INPUT FREQUENCY,(Hz>=’*fF(HZ)
390 LOCATE 9,9 : INPUT "ENTER OUTPUT VOLTAGE (V)=";V(2)
400 LOCATE 11,9 : INPUT "ENTER OUTPUT CURRENT (A)=“;I(2) :GOTO 2770

I
I
I
I

GOES TO MAIN PROGRAM------------------------------------
***** END OF "AUTO TRANSFORMER " ROUTINE ******

***** START OF IMPEDANCE TRANSFORMER ****************
410 REM * IMPEDANCE TRANSFORMER *
420 U(LX)=1000:X=120:Z=4:Y=170sCLS:GOSUB 10350
430 X =500 : A = 45 :B = 315 :R=10 :M = 30 :N=52 sL = 50:GOSUB 17310:GOSUB 17410 
440 X=350 : Y=83:G0SUB 17460
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✓

450 LINE(X+12B,Y-60)-(X+128,Y-30)
460 LINE(X+132,Y—60) — (X +132,Y—30)
470 LINE(X+60,Y—80)-(X+60,Y-65)
480 X “4 23 ; Y-- 36 : L=14:GGSUB 17640
490 X=402: Y = 1 0 3 ; GOSUB 18080
500 LOCATE -1*■ ? 52 : PRINT VVc
510 LOCATE EZ- ? 52 ; PRINT "Ic”
520 LOCATE 11 ,54 s PRINT "Q"
530 LOCATE 5, 44 - PRINT "RL * ”
540 LOCATE e; 72 : PRINT "RL"
550 X=550 : Y=30:M=16 :GOSUB 18350 
560 LINE < X,Y)-(X,Y-10)
570 LINE(X,Y+17)—(X,Y+27)
580 LINE(320,0) — <610,125),1,B 
590 LINE(20,0)-(300,160),1,8 
600 LINE(22,1>-(288,158),1,B
610 LOCATE 2,5;PRINT "* ENTER THE SPECIFICATIONS *"
620 LOCATE 3,5;PRINT " ___________________________
630 LOCATE 6,5 : INPUT" 1 .Ou.tpu.t-Power (Watts > =";P(T>
640 LOCATE 8,5:INPUT"2.Voltage Swing(r.m.s.> ='‘;V(SG) 
650 LOCATE 10,5:INPUT"3.Co11ector Current(DC) =";IC 
660 LOCATE 12,5;INPUT"4.Load Resistance(Ohm) =";L(R> 
670 LOCATE 14,5:INPUTM5.Transistor Resistance =";T(R) 
680 LOCATE 16,5:INPUT"6.Lower Frequency(Hz) =";L(F)
690 LOCATE 18,5:INPUT"7.Upper Frequency(Hz) =";H(F)
700 REM * LP (B.) IS RES 15ATNCE INTO PRIMARY *
710 REM * PCI) IS INPUT POWER *
720 P(1)=P(T)/,85 
730 LP(R)=V(SG)A2/P(1>
740 REM * N(N) IS TURNS *
750 NNR=SQR(LP(R)/L(R))
760 REM * PLL(R) IS EFFECTIVE RESISTANCE *
77O PLI (R ) - T (FI) *LP (R ) / (T(R )+LP (R) )
780 REM * PI (I) IS PRIMARY INDUCTANCE *
790 PI(I)=FLL(R)/(2*3.142*(L(F)))
800 REM * LI (I) IS LEAKAGE INDUCTANCE *
810 LI(I)=(T(R)+LP(R))/(2*3.142*H(F>)
820 REM * 1(2) IS LOAD CURRENT IN SECONDERY * 
830 I(2)=SQR(P(T)/L(R))
840 GOTO 3060
850 AC(S)=AA(SN)A2/.9 :ST(AT)=AA(SN)/.9 
860 M(MPL)=2*FF(3N)+2*GG(SN)+4*EE(SN)
870 C(VOL)=M(MPL >*AC <S)
880 LIP(V)=PI(I)*(IC)*10A4/C(VOL)
890 DIM LIV<12),NIL(12) 
900 OPEN " I " , # 1 , "NIL" 
910 FOR N=1 TO 12 
920 INPUT #1, A,B 
930 LIV(N)=A:NIL(N)=B
940 NEXT N
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950 CLOSE#!
960 FOR N=1 TO 12 
970 IF LIP(V > > 400 THEN 4470 
980 IF LIP(V)=<24 THEN 1060 
990 IF LIP(V)=LIV(N> THEN 1020 
1000 IF LIP (VXLIV(N) THEN 1040 
1010 NEXT N
1020 Y=NIL(N):GOTO 1080 
1030 GOTO 1010 
1040 Y=NIL(N—1):GOTO 1080 
1050 GOTO 1010
1060 Y$ ="NOT APPLICABLE":GOTO 1080 
1070 GOTO 1010 
1080 Y=Y*(10*3)
1090 REM * N(N> IS NUMBER OF TURNS *
1100 N(1) = INT( (Y*M(MPL)/<IC*10A3) )*100>/100
1110 N(2)=INT((N(1)/NNR)*100)/100
1120 CM (1 ) = (10*800
1130 CM(2) = I(2)*800
1140 ST(AT)=AA(SN)/.9
1150 V(1)=V(S6)
1160 V(2)=P(T)/I(2)
1170 J=2:GOTO 3950

1 GOES TO MAIN PROGRAM

***** END OF IMPEDANCE TRANSFORMER ***************

******START OF "CURRENT TRANSFOEMER" ROUTINE ******

1180 REM * 3.CURRENT TRANSFORMER *
1190 J = 2 :Z=3:CLS
1200 PSET(200,3):DRAW"R437 D175 LI80 U45 L257 U130"
1210 X =570 :Y=10:GOSUB 10220
1220 X = X—81 : Y = 18:M=40:GOSUB 17850
1230 LINE(X—40,Y)—(X,Y)
1240 LINE(X+42,Y)-(X+80,Y)
1250 X=X—109 : A=45 :B=3I5 :R=10 :M=21 :N=120:L=100 
1260 FOR Y = M TO N STEP 6 
1270 CIRCLE(X,Y>,R,1,A*FC,B*FC 
1280 NEXT Y
1290 FOR Y = M+24 TO N-24 STEP 6
1300 CIRCLE(X-40,Y),R,1,(B-90)*FC,(A+90)*FC
1310 NEXT Y
1320 CIRCLE(X,M-6>,R,1,<A+45)*FC,B*FC
1330 CIRCLE(X-40,M-6+2*>,R,1,(B~80)*FC,(A+45)*FC
13*0 CIRCLE(X,N+2),R,1,A*FC,(B-45)*FC
1350 CIRCLE(X—40,N+2—24),R,1,(B-45)*FC,(A+90)*FC
1360 LINE < X,M-11)-(X + L,M-11>
1370 LINE(X-40,M+13)-(X-40-L,M+13)
1380 LINE(X,N*7)-(90+X+L,N+7)
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1390 LINE(X—40,N-17)-(X-40-L,N-17)
1400 LINE(X-22,Y—60)-(X-22,Y+0)
1410 LINE(X—18,Y—60)—(X—18,Y+0)
1420 LINE(X+130,Y—31)—(X+130,Y+24)
1430 LINE(X +130,Y+33)-< X+130,Y+5 5)
1440 CIRCLE(X+l28,Y+28),10,1,280*FC,80*FC 
1450 LINE(X+250,Y—31)-(X+250,Y+55)
1460 X=X+175: Y=Y+56:M=30:GOSUB 17850 
1470 LINE(X-45,Y)-(X-l,Y)
1480 LINE(X+31, Y) — <X+75,Y)
1490 CIRCLE(X+15,Y),24
1500 LOCATE 9,27:PRINT "V(l),f(l) N (1 ) “ 
1510 LOCATE 9,50:PRINT "N(2)n 
1520 LOCATE 9,58:PRINT "V(3)"
1530 LOCATE 3,63:PRINT "V<4)"
1540 LOCATE 22,71:PRINT “R(M >"
1550 LOCATE 17,74:PRINT "I(M)"
1560 X = X+50 : Y= Y-12 :L=20:GOSUB 17740 
1570 REM * INPUT *
1580 LINEC20,140)-(400,194),1,B :PAINT<2,2> 
1590 LINE(18,139)—<402,195),0,B
1 600 LINE <2<5,35)- (180,75),0,BF
1610 LOCATE 6,10 :PRINT "CURRENT"
1620 L OCATE 8,8 : PRINT "TRANSFORMER"
1630 LOCATE 20,8 :INPUT "1.Meter movement current , I (M) = " ; IM
1640 LOCATE OO o

jL. 4. ^ O :INPUT "2.Current -range, I(1)=" ;I (1)
1650 LOCATE 20,8 :PRINT "
1660 LOCATE 22,8 :PRINT "
1670 LOCATE 20,8 :INPUT "3.Valtaqe across bridqe, V (3) = " : V (3)
1680 LOCATE 22,8 :INPUT "4.Voltage drop in sec 7, V(4)=" ;V (4)
1690 N(1)=1
1700 N(2)=INT ( <N<1 )*I < 1 >/ < 1 - 1 l*I!i> >*100)/100 
17f 0 V (2) = V (3 >+V (4 )
1720 F(HZ)=50
1730 FY=V <2 ) *10''8/ (4.44*F (HZ >*N<2> )
1740 U(LX)=1000
1750 AC(S)=INT(<FY/<6.45*U<LX))*100)/100 
1760 A(CAL)=INT((SOR(AC(S)))*100>/100 
1770 P <T) = 1 . U*IM*V<2>
1780 J=2 :Z=3 :I<2>=1.11*IM :GOTO 3060

I

-: JUMPS TO MAIN PROGRAM

******END OF "CURRENT TRANSFOEMER" ROUTINE ******

******START OF "RECTIFIER TRANSFOEMER" ROUTINE ******

1790 REM * RECTIFIER TRANSFORMER *
1800 CLS:PSET(30,0):DRAW"R550 D140 L550 U140u :PAINT(620,5)
1810 FOR E=110 TO 520 STEP 2 :LINE<E,150)-<E,190),0 :NEXT E 
1820 LI NE (150,162 )-j4gg-, 180 ),0, BF
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1830 LOCATE 22,27 :PRINT "RECTIFIER TRANSFORMER, DESIGN"
1840 X =200 : A=45 :8=315 :R = 10 :M=18 :N=88:L=B0:GQSUfc 17320 
1850 L INE (X , M— 11 ) — (X+L-40, li—11 )
I860 L INE ( X-40, M-11 ) — < X.-40-L ,M-11 )
1870 LINE(X,N+7)-(X-40+L,N+7)
1880 LINE < X-40,N+7)-< X-40-L,N+7)
1890 LINE <X—23,N-76)-(X-23,N+4)
1900 LINE(X-18,N-76)-(X-1S,N+4)
1910 X =250; FOR Y=7 TO 95 STEP 83 
1920 M=30 :GOSUB 17850 
1930 LINE < X—40, Y ) — < X , Y )
1 ?4i'< L T ME < X + 32 , Y ) - ( X +70 , Y )
1950 NEXT Y
I960 X =280 : FOR Y = 7 TO 85 STEP 88 :GOSUB 18140 
1870 NEXT Y
1980 LINE(X+90,Y-176)-(X+90,Y-88)
1890 X =450 : Y = 60
2000 PSET (X., Y >
2010 DRAW" D35 L10 R20 "
2020 PSET(X,Y+73)
2030 DRAW" U35 L10 R20 "
2040 X=520 ; Y=80 :M=32 :GOSUB 18350 
2050 LINE( X , Y > - < X ,Y—20)
2060 LINE(X,Y+34)-(X,Y+54)
2070 LINE(X-150,Y—20)-(X,Y-20)
2080 LINE < X—281,Y+54>~<X,Y+54)
2090 X=219 :Y = 50 :L=20 :GOSUB 17790 
2100 LINE fX + 10,Y+5)—(X + 10,Y+40)
2110 LINE(X+10,Y+50)—(X +10,Y +83)
2120 C J RCLE < X,Y+45),15,1,310*FC,50*FC 
2130 LOCATE 3,33 sPRINT "R(T) D<1)
2140 LOCATE 10,33 :PRINT ”R(T) D(2)
2150 LOCATE 5,11 :PRINT "8(1>"
2160 LOCATE 7,11 :PRINT "F(Hz)"
2170 LOCATE 6,29 :PRINT "N(2>"
2180 LOCATE 5,29 :PRINT "8(2)“
2180 LOCATE 13,54 :PRINT "C"
2200 LOCATE 13,61 :PRINT "R(L >"
2210 LOCATE 13,68 :PRINT "V(dc)"
2220 LINE<390,6)—(632,50),1,BF 
2230 L1NE(388,5)-(636,51),0,B 
2240 L1NE(384,8)-(628,48),0,BF
2250 LOCATE
2260 LOCATE
2270 LOCATE
2280 LOCATE
2290 LOCATE
2300 LOCATE
2310 LOCATE737 ,t LOCATE
jL -~j ' X--- LOCATE
-TT A f*i LOCATE

3,52 :PRINT 
5,72:PRINT 
3,52 :PRINT 
5,58 :PRINT 
3,52 :PRINT 
5,72:PRINT 
3,52 :PRINT 
5,58 :PRINT 
5,72:PRINT 
5,58 :INPUT

"1.Enter output voitaqs1'
"V":LOCATE 5,58 :INPUT’"8(dc)=",8(DC>

"2.Enter load resistance 
"Ohm":LOCATE 5,58 :INPUT
H II

II

" R (L ) = “ RL (R)

"uF":LOCATE 3,52 :PRINT "3.Enter filter 
"C(f)=“,CU(F)

capacitance
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2350 I (2) = INT(< V(DC)/RL(R)> * 100)/100 
2360 R<T)=Jj£6*«*rfR4- 
2370 CR=CuTf)*RL(R>/1000 
2380 DIN CRL(17),VDC(17)
2390 OPEN '* I" ,#2, MFWR"
2400 FOR N=1 TO 17
2410 INPUT #2, A,B
2420 CRL(N)=A:VDC(N)=8
2430 NEXT N
2440 CLOSET2
2450 FOR N=1 TO 17
2460 IF CR>80 THEN 2570
2470 IF CR 1 THEN 2550
2480 IF CR=CRL(N) THEN 2510
2490 IF CRCCRUN) THEN 2530
2500 NEXT N
2510 DV=VDC<N):GOTO 2560 
2520 GOTO 2500 
2530 DV=VDC(N-l):GOTD 2560 
2540 GOTO 2500
2550 DV$= "NOT APPLICABLE":GOTO 2560 
2560 GOTO 2500 
2570 DV=1.26
2580 V(2)=INT ( (2* (V (DO + I (2>*R (T) ) /DV)*100)/ 100
2590 LINE(120,75 >—(510,151),0,BF
2600 LINE(120,75)-(510,151),1,B
2610 LINE(130,80)-(500,146),1,B
2620 LINE(132,82)-<498,144),1,BF
2630 FOR X=138 TO 492 STEP 2 :LINE(X,86)-(X,140),0 :NEXT X 
2640 LINE(146,90)-(484,136),0,BF 
2650 LOCATE 13,55 :PRINT "V"
2660 LOCATE 13,23 :INPUT ”1.Enter primary voltage=",V(1) 
2670 LOCATE 15,55 :PRINT "Hz"
2680 LOCATE 15,23 :INPUT "2.Enter input frequency3",F(HZ) 
2690 P(T)=V(2)*I(2)
2700 CLS:J =2:Z=5 :GOTO 2850

i_____  GOES TO MAIN PROGRAM

******END OF "RECTIFIER TRANSFOEMER" ROUTINE ******

****** MAIN PROGRAM TO CONTINUE ******

2710 IF J>5 THEN 4470
2720 REM * P(T) IS OUTPUT POWER *
2730 ON Z GOTO 2740,2770 
2740 FOR N=2 TO J 
2750 PT(N)= V(N > *1(N)
2760 NEXT N : GOTO 2800 
2770 J=2
2780 P <T) = (9(2)-V(1))*I(2)
2790 GOTO 2850 
2800 K=1
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2810 PT(K)=P(T)
2820 P(T > =P(T)+PT <K)
2830 K = K+1
2840 IF K > J THEN 2850 ELSE 2820 
2850 I(1>=P(T)/(.85*V<1>)
2860 FOR P=1 TO J
2870 CM(P)=I(P)*600
2380 IF CM(P) >9*10*4 THEN 4470
2890 NEXT P
2900 REM "WC<S> WINDOW AREA IN SO.INCH"
2910 REM * ACCS> IS CORE CROSS-SECTIONAL AREA IN SQ.INCH * 
2920 P C1)=P< T)/.85 
2930 CLS
>940 LOCATE 4,30:PRINT "Do you like to choose figure"
2950 REM
2960 LOCATE 6,30 : PRINT "For flux-density... ........ "
2970 R-5 : CL=60 : GOSUB 10930 
2980 U < L X) = 12000 
2990 GOTO 3020
3000 LlNE(220,68)-< 460,82),1 , B
3010 LOCATE 10,30:INPUT "ENTER Flux Density";UCLX)
3020 WAC(S)=INT(((17.26*700*P(1)>/(F(HZ)*U(LX)))*100)/100
3030 AC(3) = INTC(SORCWACCS)))*100)/100
3040 A(CAL)=INT((SQR(ACCS)))*100)/100
3050 W(CAL)=INTI<WAC<S)/AC(3))*100)/100
3060 CLS
**** TABLE FOR "LAMINATION DIMENSIONS" ******

3070 PRINT it TABLE 1.0-STANDARD INDUSTRIAL LAMINATIONS (DUNS IN INCHES) II
30S0 PRINT
3090 PRINT it SR.N0. TYPE A B C D E F G N "
3100 PRINT 
3110 PRINT

it NO."

3120 PRINT It 1 3 1.25 3.75 3.12 0.62 0.62 1.87 0.62 1.16
3130 PRINT !l n 5 1.50 4.75 3.75 0.75 0.75 n nc 0.88 1.98
3140 PRINT ti 3 6 1.50 5.00 4.50 0.75 0.75 3.00 1.00 3.00
3150 PRINT II 4 8 2.00 7.25 6.75 1.00 1.00 4.75 1.63 7.74
3160 PRINT il 5 8B 3.00 9.25 7.76 1.50 1.50 4.75 1.63 7.74
3170 PRINT a 6 12A 0.62 1.87 1.60 0.32 0.32 0.94 0.32 0.30
3180 PRINT B 7 35 1.00 3.00 2.50 0.50 0.50 . 1.50 0.50 0.75
3190 PRINT ii 8 16 1.50 4.50 3.75 0.75 0.75 * 2.25 0.75 1.69
3200 PRINT n 9 17 0.50 1.50 1.25 0.25 0.25 0.75 0.25 0.19
3210 PRINT H 10 23 0.75 ■ 2.25 1.87 0.37 0.37 1.13 0.37 0.42 '
3220 PRINT n 11 30 0.79 2.36 1.97 0.39 0.39 1.18 0.39 0.46 '
3230 PRINT ti 12 31 0.88 2.36 2.19 0.44 0.44 1.32 0.44 0.58 1
3240 PRINT n 13 33 1.10 3.30 2.76 0.55 0.55 1.65 0.55 0.91 1
3250 PRINT H 14 43 2.00 6.00 5.00 1.00 1.00 3.00 1.00 3.00 1
3260 PRINT ii 15 74 0.69 2.06 1.72 0.34 0.34 1.03 0.34 0.35 '
3270 PRINT n 16 L164 0.19 0.75 0.63 0.094 0.094 0.44 0.094 0.041'
32B0 FSET(2,11)
3290 DRAW"R550D160L550U160R50D160R55U160R60D160R65U168R65D160R65U160R65D160R65U160R60D23NL550NR55U23R55D160L55"

**** TABLE FOR “LAMINATION DIMENSIONS” ENDS HERE******
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3300 ON Z GOTO 3310,3310,3340,3360,3310 
3310 LOCATF 23,2 :PR INT "W=";W(CAL>
3320 LOCATF 23,14 : PRINT' A(Cal>=";A(CAL>
3330 LOCATE 23,36 : PRINT "Select El-Type With Above 'W' And 'A'" :GOTO 3370 
3340 LOCATE 23,10 : PRINT " A(Cal)=";A(CAL>
3350 LOCATE 23,36 : PRINT "Select El-Type With Appropriate ’A' " :GOTO 3370 
3360 LOCATE 23,36 : PRINT "Select El-Type With Moderate 'W'
3370 GOSUB 8710

! SUBROUTINE FOR TO SELECT "CORE TYPE"
*##*##*#*****##**■******###**##*#*■**#*#*####*****#***#*#*##

8710 REM * SUB FOR CURSOR *
8720 LET R=6
8730.IF Z = 3 THEN CL=15 ELSE CL = 71 
8740 LOCATE R,CL:PRINT »#"
8750 ON Z GOTO 8760,3760,8760,8770 
8760 LINE(4,173)—(230,185),0,B 
8770 LINE < 270,173)-(600,185),0,B 
8780 FOR P=1 TO 700:NEXT P 
8790 ON Z SOTO 8800,8800,8800,8810 '
8800 LINE<4,173)-<230,185),1,B 
8810 LINE(270,173)-(600,185),1,B
8820 LOCATE R,CL:PRINT " ":FOR P=1 TO 300 : NEXT P
8830 A*=INKEY$ —-
8840 IF A*=CHR$(13) THEN 8880
8850 IF LEN (A$)<2 THEN 8740
8860 IF ASC(RIGHT*(A$,1))=80 THEN 8900
8870 IF ABC(RIGHTS(A$,1))=72 THEN 8920
8880 ON (ft—5) GOTO 3380,3390,3400,3410,3420,3430,3440,3450,3460,3470,3480, 

3490,3500,3510,3520,3530 
8890 GOTO 8740 
8900 LOCATE R,CL:PRINT " "
8910 LET R=R+1:IF R>21 THEN 8720 ELSE 8740 
8920 LOCATE R,CL:PRINT " "
8930 LET R=R—1:IF R<6 THEN 8720 ELSE 8740 
8940 RETURN

3380 SN=1:LQ$="3“:GOTO 3540 
3390 SN=2:LQ$="5":GOTO 3540 
3400 SN=3:LG$="6":GOTO 3540 
3410 SN=4; LG}$-"3" :GOTO 3540 
3420 SN=5:LQt="8B":GOTO 3540 
3430 SN=6:LQ$="12A":GOTO 3540 
3440 SN=7:LQ$="15":G0TQ 3540 
3450 GN=8:LQ$= "16":GOTO 3540 
3460 SN = 9: LG)$ = " 17" : GOTO 3540 
3470 SN=10:LQT= "23":GOTO 3540 
3430 SN= 11 : LG)$= "30 " : GOTO 3540
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3490 SN=12:LQ$ ="31":GOTO 3540 
3500 SN=13: L0$="33" :GOTO 3540 
3510 SN= 14: LG)$="43" :GOTO 3540 
3520 SN =15:LQ$="74":GOTO 3540 
3530 SN=16:LQ$="L164"sG0T0 3540 
3540 OPEN "I",#3,”STM"
3550 DIM AA (16),BB(16), CC(16 >,DD <16 >,EE(16),FF(16),SB(16),WW(16)
3560 FOR N=1 TO 16
3570 INPUT #3, fi,B,C,D,E,F,G,W
35S0 AA(N)=fi:BB(N)=B:CC(N)=C:DD(N)=D:EE(N)=E:FF(N)=F:GG(N)=G:WW(N)=W 
3590 NEXT N 
3600 CLOSE #3 
3610 GQSUB 10630

******* ROUTINE FOR "STAMPING DIMENSIONS"*******

10630 REM* STAMPING SKETCH WITH DIMENSIONS*
10640 CLS:GOSUB 18530

!---> SUBROUTINE FOR "STAMPING SKETCH"

18530 
18540 
1S550 
18560 
18570 
18580 
18590 
18600 
18610 
18620 
18630 
1364 0 
18650 
18660 
18670 
18680 
18690 
18700 
18710 
1 8720 
1 8730 
18740 
18750 
18760 
18770 
13780 
1 8790 
18300 
18810

REM * PR FOR STAMPING *
PSET(160,10),1
DRAW"r170 d25 1120 d25 rl20 d55 1120 d25 
PSET(332,10):DRAW" r 45 d 155 145 u 155" 
PSET<82,10):DRAW"NG5NF5D70"
PSET(82,165):DRAW"NH5NE5U65" 
LOCATE 12,11:PRINT "B"
PSET(145,10):DRAW"L 70"
PSET(145,165):DRAW"L70"
PSET (160,6) : DRAWU20"
PSET<160,3):DRAW"NE3NF3 R70" 
PSET(330,3):DRAW"NH3NG3 NU5ND5 
LOCATE 1,31:PRINT "C"
PSET(143,10):DRAW Hng5nf5d7" 
PSET(145,35):DRAW "120"
PSET(140,35):DRAW Mnh5ne5u7" 
LOCATE 3,10:PRINT "D"
LOCATE 6,18:PR INT "G"
PSET(145,60):DRAW 
PSET(140,60):DRAW 
PSET(145,115):DRAW 
PSET(140,115):DRAW 
LOCATE 11,18:PRINT 
PSET(145,1*0):DRAW 
LOCATE 17,18:PR INT 
PSET (145,165) -.DRAW 
PSET(140,140):DRAW 
PSET(140,165):DRAW 
LOCATE 20,18;PRINT

" 120 "

"ng5nf5dl5"
" 120"

"nh5ne5ul5”
"A"
" 1 "

"6"

" 120"

"ng5nf5d07" 
"nh3ne3u07" 
"D”

L70"

rl20 d251170U155 ii
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18820 PSET <160,171):DRAW'nf 3 ns3 rl0 " 
18830 PSET(160,167):DRAW" dl0"
18840 PSET(205,171):DRAW"nh3 ng3 110" 
18850 PSET<205,167):DRAW"d10"
18860 LOCATE 22,24 :PRINT"E"
18870 PSET < 330,167):DRAW"d10"
18B80 PSET<205,171):DRAW"ne3nf3r45” 
18880 PSET<330,171):DRAW"nh3ng3145" 
18800 LOCATE 22,34:PRINT ,!F"
18810 PSET(382,171):DRAW"NE3NF3R10" 
18820 PSET<382,167):DRAW"D10"
18830 PSET <425,171) : DRAW"NH3N63L10" 
18840 PSET(426,167):DRAW"D10"
18850 LOCATE 22,51 :PRINT "E"
18860 RETURN

10650 LOCATE 6,60 :PRINT"A = " ;AA < SN)
10660 LOCATE 8,60: PRINT "B = ;BB(SN)
10670 LOCATE 10,60 : PRINT"C = ";CC(SN)
10680 LOCATE 12,60 :PRINT"D = ";DD(SN)
10680 LOCATE 14,60 :PRINT "E = ";EE(SN)
10700 LOCATE 16,60 :PRINT "F = ";FF(SN)
10710 LOCATE 18,60 :PRINT "G = ";GG(SN)
10720 LOCATE 4,58: PRINT "DIMENSIONS"
10730 LOCATE 1 ,58:1PRINT "STAMPING SKETCH
10740 RETURN

******* ROUTINE FOR "STAMPING DIMENSIONS" ENDS HERE*****

3620 SOSUB 8550
******* TABLE FOR "CORE GRADE "**************

3630 CLS:LINE(160,50) — <440,150),0,BF 
3640 LINE <164,52)— < 436,148),1,B
3650 LOCATE B,26:PRINT "El CORE QUALITY SERIAL NO."
3660 LOCATE 10,24:PRINT "QUALITY":LOCATE 10,42:PRINT "SR.NO.(QSN)" 
3670 LOCATE 12,24:PRINT "CRGO":LOCATE 12,44:PRINT "C 1 I"
3680 LOCATE 14,24:PRINT "CRNGO":LOCATE 14,44:PRINT "C 2 I"
3690 LOCATE 16,24:PRINT "DYNAMO GRADE<SL)":LOCATE 16,44:PRINT "C 3 
3700 PSET(164,68):DRAW"R273L120D80U64L153R273"
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3710 GOSIJB 8950
3720 QSN = 1 :aST="CRGO" : GOTO 3750 
3730 Q3N=2 :"CRNGO": GOTO 3750 
3740 Q5N=3 :QS*=-" DYNAMO GRADE (SL)" 
3750 ON Z GOTO 3760,3760,3760,350

******* TABLE FOR. "CORE GRADE " ENDS HERE****-#"*-********

**** GENERAL ROUTINE TO COMPUTE "STACK THICKNESS, TURNS 
************* AND WIRE SIZE***************** 

3760 REM * CAL FOR STACK THICKNESS *
3770 REM "S (T) IS STACK THICKNESS IN INCH "
3780 S(T)= AC(S)/AA(SN)
3790 REM "S(AT) ACTUAL STACK THICKNESS IN INCH"
3800 REM "ST(F)IS STACKING-FACTOR "
3810 ST(F) =.9
3820 ST(AT)= INT((S(T)/ST(F)>*100)7100
3830 ON Z GOTO 3840,3840,3950,3840,3840
3840 REM *T(PV)=N7 V IS NUMBER OF TURNS PER VOLT *
3850 T(PV > = <3.5* <10A6 >>/(F(HZ>*AA<SN>*U(LX> >
3S60 REM *N(1) IS PRIMARY TURNS*
3870 N(1> = INT((T(PV)*V(1)>*100)7100 
3880 REM *N(2> IS SECONDARY TURNS*
3890 FOR N=2 TO J
3900 N(N>=(V(N)*N(1>)/<V(1)*SQR(.85)>
3910 N(N> = INT(N(N> *1000 >/1000 
3920 NEXT N
3930 REM *1(1) IS PRIMARY CURRENT*
3940 I(1)=P(T)/(.85*9(1>>
•3950 DIM CCM(50> ,WWG(50>
3960 OPEN "I",#2,"SWG"
3970 FOR N=1 TO 50 
3980 INPUT #2, A,B 
3990 CCM(N > =A:WWG(N)=B 
4000 NEXT N 
4010 CLQSE#2
4020 ON Z GOTO 4030,4030,4030,4060
4030 FOR N=1 TO J
4040 CM(N> = I(N)*700
4050 NEXT N
4060 FOR N=1 TO J
4070 FOR D=1 TO 50
4080 IF CM(N > >9*10 A4 THEN 4470
4090 IF CM(N)=CCM(D) THEN 4150
4100 IF CM(N > >CCM(D > THEN 4170
4110 IF CM(N>-0 THEN 4190
4120 NEXT D 
4130 NEXT N 
4140 GOTO 4210 
4150 SWG(N)=WWG(D)
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4160 SWG*(N!="SWG":GOTO 4130 
4170 SWG(N!=WWG<D-1!
4180 SW6$(N)=“SWG”:G0T0 4130 
4190 SWG(N)=0
4200 SWGt(N)="NQT APPLICABLE":GOTO 4130

***** “DISPLAY OF INTERMEDIATE RESULTS"******#*

4210 CLS
4220 LIfE(20,8)-(450,118+J*7),l,B:LI!€(16,6)-(454,120+J*7),l,B:PAINT(17,7)'
4230 LOCATE 3,7:PRINT 1 
4240 LOCATE 5,7:PRINT ' 
4250 LOCATE 7,7:PRINT 1 
4260 LOCATE 9,7iPRINT ' 
4270 LOCATE 11,7:PRINT 
4280 N=2

1 .CORE LAMINATION TYPE
2 .WINDOW AREA IN INCH
3 .CORE CROSS SEC.AREA IN INCH
4 .STACK THICKNESS IN INCH 
"5 .PRIM.TURNS AND GAUGE

";LQ*
";NW(SN)
’;AC{S)
"jSTCAT)
:";N(l);SWG(l);SWG$(i)

4290 LOCATE ll+N+(N-2),6 : PRINT N+4
4300 LOCATE 11+N+(N-2),9:PRINT ".SEC.TURNS AND GAUGE :";N(N)iSWG(N);SWG$(N)
4310 IF N=J THEN 4330 ELSE 4320 
4320 N=N+1 : GOTO 4290
4330 IF Z>2 THEN 4460
4340 LOCATE 3,62:PRINT "1 .PRIM.VOL.=";V(l):LQCATE 3,79:F'RINT "V" 
4350 Q=2
4360 LOCATE 3+Q+(Q-2),61;PRINT Q
4370 LOCATE 3+Q+(Q-2),64:PRINT ".SEC.VOL. =";V(Q)-.LOCATE 3+8+(Q-2>,79:PRINT "V"
4380 LOCATE 3+Q+(Q-2)+J+(J-2),61 SPRINT Q+J-l
4390 LOCATE 3+Q+(Q-2)+J+(J-2),64:PRINT \SEC.CURR.=";I(Q):LOCATE 3+Q+(Q-2J+J+(J-2),79:PRINT "A"
4400 IF Q=J THEN 4420 ELSE 4410
4410 Q=Q+1 : GOTO 4360
4420 LOCATE 3+Q+(Q-2)+J+J,61:PRINT Q+J
4430 LOCATE 3+Q+(Q-2)+J+J,64:PRINT FREQUENCE;F!HZ):LOCATE 3+Q+(Q-2!+J+J,78:PRINT "Hz"
4440 LINE(484,8)-(635,136+N*6.5),1,B:LINE(480,6)-(639,138+N*6.5),1,B:PAINT(482,7)
4450 LOCATE 1,23:PRINT "DESIGN-DETAILS":LOCATE i,64:PRINT “I/P-PARAMETERS"
4460 KJTO 4510

##***###*«***«****#****#**#***#*#***##**#*#*#**##***##*#

*********MODULE THAT DETECTS "OUT OF RANGE” PARAMETERS**** -

4470 CLS : Y=2 : GOSUB 10350 
4480 GOSUB 10750

*#**#ROUTINE FOR "GRAPHIC FRAME" AROUND TEXT ******

10750 REM * SUB FOR OFR *
10763 A=3,142:B=150 :C=.2 :D=20 :E=.4 
10770 CIRCLE(202,99),B,l,.6,.8*A,C 
10783 CIRCLE(440,62),B,1,1.2*A,1.8*A,C
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10790 CIRCLE(202,160),B,1,.6,.8*A,C 
10800 CIRCLE(440,124),B,1,1.2*A,1.B*A,C 
10810 CIRCLE(100,82),D,1,A,A/4,E 
10820 CIRCLE(541,80),D,1,0,5*A/4,E 
10830 CIRCLE(100,142),D,1,A,A/4,E 
10840 CIRCLE(541,141),D,1,0,5*A/4,E 
10850 PSET (80,82) :DR.AW*'D63"
10860 PSET(561,79):DRAW"DBS"
10870 PSET (1 16,75 ) :DRAW'‘D63"
10880 PSET (527,85 ) :DRAW‘'D63M 
10890 PSET(101,90):DRAW"D60"
10900 PSET(543,73):DRAW"D60"
10910 PAINT(600,190),1 
10920 RETURN

t*#*****iH-*##**^********»********-»*#*»1HHH(*****************
4490 LOCATE 15,23:PRINT "DESISN OUT OF RANGE 
4500 LOCATE 23,1 :END 
4510 GOSUB 9550

««*«DATA FOR "TWINS PER INCH"««««

4520 CLSiLOCATE 1,25:PRINT "TURNS PER INCH"
4530 LOCATE 4,13:PRINT "ENML. S.SILK D.SILK S.COTTDN D.COTTON" 
4540 LOCATE 6,2:PRINT "PRIMARY =":L0CATE 8,2:PRINT "SECONDARY =■
4550 N=1
4560 LOCATE 5+N+(N-l),14
4570 ON Siffi(N) GOTO 4580,4560,4580,4560,4580,4500,4580,4580,4580,4580,4590, 

4600,4610,4620,4630,4640,4650,4660,4670,4680,4690,4700,4710,4720,4730, 
4740,4750,4760,4770,4780,4790,4800,4810,4820,4830,4848,4850,4860,4870, 
4880,4890,4900,4910,4920,4930,4940,4950

4580 PRINT "8 8 7 7 7":60T0 4960
4590 PRINT "8 7 7 7 7“:60TQ 4960
4600 PRINT "9 9 8 8 8":S0T0 4960
4610 PRINT "10 10 9 9 8":GGT0 4960
4620 PRINT "12 12 11 11 10’:GOTO 4960
4630 PRINT "13 13 12 12 11":G0T0 4960
4640 PRINT “15 15 14 14 13":G0T0 4960
4650 PRINT "17 17 16 16 15":GOTO 4960
4660 PRINT "20 20 20 18 17":GOTO 4960
4670 PRINT “24 24 23 21 20":GOTO 4960
4680 PRINT "26 26 26 24 21":G0TQ 4960
4690 PRINT “29 29 29 27 23":GOTO 4960
4700 PRINT "33 33 32 29 26°:G0T0 4960
4710 PRINT *38 38 37 35 29”:G0TQ 4960
4720 PRINT "42 42 40 37 31”:G0T0 4960
4730 PRINT "47 47 44 40 33":GOTO 4960
4740 PRINT "52 52 49 44 36“:60T0 4960

DATA CONTINUED ON NEXT PAGE



DATA CONTINUED FROM LAST PAGE
0 PRINT "57 57 53 47 38":60T0 4960
■0 PRINT “63 62 58 51 40":GOTO 4960
0 PRINT "68 67 62 54 42"iGOTO 4960
10 PRINT "75 73 67 58 45":GOTO 4960
“0 PRINT "79 78 71 60 46":GOTO 4960
■0 PRINT "86 83 75 63 48":G0T0 4960
0 PRINT "92 89 80 67 50*:GOTO 4960

•S PRINT "100 95 86 70 52“:GQTQ 4960
h0 PRINT "109 103 92 81 58*:60TG 4960
»0 PRINT “120 112 99 B6 60”:G0TG 4960
■0 PRINT "135 123 107 99 63":G0T0 4960
«0 PRINT "151 137 113 100 67":GQT0 4960
-0 PRINT "175 154 130 109 70":GOTO 4960
10 PRINT “189 164 137 114 72":GOTO 4960
<19 PRINT "208 179 151 120 76":GOTO 4960
■50 PRINT “227 192 161 126 80”:GOTO 4960
«0 PRINT "256 208 172 131 87":G0TQ 4960
20 PRINT '285 227 185 138 92“:G0T0 4960
10 PRINT "322 250 200 143 104":GOTO 4960
R0 PRINT "377 278 217 149 110*:B0T0 4960
10 PRINT "444 312 238 157 117“:G0T0 4960

I((((((((((((((((U((((((((((((((((((((((((((U((((((((((((((

*****MAIN PROGRAM TO CONTINUE ***************
4960 IF N= J THEN 4980 
4970 N=N+l:GOTO 4560
4980 LOCATE 7+J+(J-i),5:PRINT "SAFTY-MARGIN;"
4990 LOCATE 8+J+(J-l),5:PRINT "Needs To Be Considered For Coils Without Cheeks 
5000 LOCATE 9+J+(J—1),5;PRINT "Choice Is Yours : <Y/N>"
5010 U$=INKEY$
5020 IF U*="Y" OR U$="y" THEN 5090 
5030 IF U$="N" OR U$="n" THEN 5100 
5040 LOCATE 9+J+<J-l>,23 :PRINT "
5050 FOR D=1 TO 200 : NEXT D
5060 LOCATE 9+J+(J-l),23 :PRINT "(Y/N)"
5070 FOR D=1 TO 800 : NEXT D 
5080 GOTO 5010
5090 FOR N =1 TO J :MR(N)= (V(N)+500)/8000 :NEXT N 
5100 REM * CAL FOR BUILD * .
5110 FOR N=1 TO J
5120 WL(N)=INT((FF(SN)-2*MR(N))*100)/100 
5130 IF NO 1 THEN 5150
5140 LOCATE 19,10 :INPUT "ENTER Turns Per Inch For Prim.=";TPI(N) :GOTO 5160 
5150 LOCATE 18+N,10 :INPUT "ENTER Turns Per Inch For Secs. =";TP I(N)
5160 TPL(N)=INT((WL(N)*TPI(N)>*100)/100 
5170 NL <N) = INT(N(N >*100/TPL(N))/100 
5180 DIA(N)=SQR(CCM(SWG(N)))/1000 
5190 CTK<N)=NL(N)*DIA(N)
5200 NEXT N
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******* TABLE FOR "LAYER & COIL INSULATION" ************

5210 D=1:R=0
5220 X=7:CLS
5230 LOCATE 4,14:PRINT “TYPE AVAILABLE APPLICATION"
5240 LOCATE 5,12:PRINT " THICKNESS (INCH) NOTES "
5250 LOCATE X,12:PRINT *1.Kraft 0.0003-0.031 Popular layar wound"
5260 LOCATE X+1,14:PRINT “Paper coil insulation"
5270 IF R=7 THEN 5500
5280 LOCATE X+3,12:PRINT "2.Kapton 0.001-0.005 High temp.layer "
5290 LOCATE X+4,14:PRINT " Insul. with finest wire"
5300 IF R=10 TIEN 5500
5310 LOCATE X+6,12:PRINT "S.Hyler 0.0005-0.014 Low cost, high "
5320 LOCATE X+7,14:FRINT " Temp, insulation "
5330 IF R=13 THEN 5500
5340 LOCATE X+9,12:PRINT *4.Aramid 0.002-0.030 High temp, layer "
5350 LOCATE X+10,14:PRINT "Paper Insul.for fine wire "
5360 IF R=16 THEN 5500
5370 LOCATE X+12,12sPRINT "5.Vulcanised 0.000-0.187 High strengh,lay.ins."
5380 LOCATE X+13,14:PRINT "Fiber with heavy wire"
5390 IF R=19 TIEN 5500
5400 PSET (46,16) .■ DRAW” R500 0160 L500 U160 D28 R 500 D25 L500 D22 R500 D25 L500 D25 R500 035 1205 11160 L155 0160" 
5410 PSET(42,14) : DRAM* R508 0164 L508 U164 R143 U10 R220 010 °:PAINT(37,151,0 : PAINT(30,10)
5420 LOCATE 2,26 :PRINT "INSULATION PAPER DETAILS"
5430 60SUB 9120
5440 LINE(50,70)-(542,170),0,BF:LINE(54,72)-(538,168),1,B
5450 IF R=7 THEN 5250
5460 X=4s IF R= 10 TtCN 5280
5470 X=i:IF R=13 TIEN 5310
5480 X=-2sIF R=16 THEN 5340
5490 X=-5:IF R=19 THEN 5370
5500 PSET(186,48):DRAW"D15":PSET(341,48):DRAW"D15"
5510 FOR N=1 TO'J 
5520 IF 0-2 THEN 5750
5530 LOCATE 11,44:PRINT "(Reconvnended-Thickness)
5540 IF SWG(N) <=16 THEN 5630 
5550 IF SWG(N)<=20 THEN 5640
5560 IF SWG(N)<=24 THEN 5650
5570 IF SWS(N)<=28 THEN 5660
5580 IF SW3(N)<=32 THEN 5670
5590 IF SNS!N)<=34 TIEN 5680
5600 IF SWG(N)<=39 TI€N 5690
5610 IF SWG(N><=42 THEN 5700
5620 IF SWG(NJ>42 THEN 5710 
5630 Ht="0,020";G0T0 5720 
5640 H»="0.014":GOTO 5720 
5650 H4="0.010“:GOTO 5720 
5660 H$="0.004":G0TO 5720 
5670 H$="0.003*:GOTO 5720 
5680 H*="0.0026°:GOTO 5720 
5690 H*="0.002":GOTG 5720 
5700 H*=''0,0014":GOTO 5720
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5710 H$="0.001"
5720 IF NO 1 THEN 5740
5730 LOCATE 13,56:PRINT H*:GOTO 5750
5740 LOCATE 13+N+<N-2>,56:PRINT H$
5750 ON D GOTO 5760,5810 
5760 IF NO 1 THEN 5780
5770 LOCATE 13,10 :INPUT "ENTER Paper Thickness For

Prim.=";PTK(N) :GOTO 5790
5780 LOCATE 13+N+(N-2),10 :INPUT "ENTER Paper Thickness

For Secs.=";PTK(N)
5790 NEXT N 
5800 GOTO 5860 
5810 FOR N=1 TO J 
5820 IF NOl THEN 5840
5830 LOCATE 13,8 :INPUT "ENTER Coil Cover Thickness

For Prim.=";CCT(N):60T0
5840 LOCATE 13+N--(N-2) ,8 : INPUT “ENTER Coil Cover Thickness For

secs.=";CCT(N)
5850 NEXT N
5860 IF D=2 THEN 5880
5870 R=0:D=D+1:G0T0 5220
***********************************************************
**** ROUTINE TO "COMPUTE BUILD THICKNESS"*************
5880 REM * CAL FOR BUILD *
5890 FOR N=1 TO J
5900 TPK(N)=PTK(N>*(NL <N) —1>
5910 TB(N)=CTK(N)+TPK(N)+CCT(N)
5920 NEXT N 
5930 LET K=0 
5940 TBT(K)=TBT 
5950 TBT = TBT+TB(K)
5960 K=K+1
5970 IF K>J THEN 5980 ELSE 5940 
5980 TBT =INT((TBT+(TBT)*.15)*100 >/100 
5990 CLS
6000 LINE(20,10)-(400,180),1,B 
6010 LINE(22,11>-<398,179),1,B 
6020 Q=2
6030 FOR N=l>fO'”!
6040 IF NOl THEN 6060
6050 LOCATE 2+N,10 : PRINT "1 .WINDING LENTH FOR PRIM. =";WL(N>
6055 GOTO 6080
6060 LOCATE 3+N+(N-2),13 : PRINT ".WINDING- LENTH FOR SECS. =";WL(N)
6070 LOCATE 3+N+(N-2>,9 : PRINT O
6080 IF NOl THEN 6110
6090 LOCATE 8+N+J,9 : PRINT J+l
6100 LOCATE 8+N+J,13 : PRINT ".TURNS PER LAYER FOR PRIM.=";TPL(N)
6105 GOTO 6140
6110 LOCATE 9+N+(N—2)+J,13 ; PRINT ".TURNS PER LAYER FOR SECS.=";TPL(N)
6120 LOCATE 9+N+(N-2)+J,9 : PRINT J+O
6130 Q=Q+1
6140 NEXT N
6150 REM
6160 GOSUB 9550
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6170 CLS
6180 LINE(20,10)-(400,130),1,B 

6190 LINE(22,11)-(398,129),1,B 

6200 8=2
6210 FOR N=1 TO J 

6220 IF NO 1 THEN 6240
6230 LOCATE 2+N,9 : PRINT "1 .NUMBER OF LAYER FOR PRIM.=";NL(N) 

6235 SOTO 6290
6240 LOCATE 3+N+(N-2),ll : PRINT ".NUMBER OF LAYER FOR SECS.="; 

6250 LOCATE 3+N+(N-2),8 : PRINT Q

6260 LOCATE 4+J+J,11 : PRINT ".TOTAL BUILD............................................= " ;TBT

6270 LOCATE 4+J+J,8 : PRINT J+l

6280 Q=Q+1

6290 NEXT N

6300 REM

6310 6QSUB 9550

6320 CLS
6330 LINE(100,8)-(480,140),1,B 

6340 LINE(102,9)-(478,139),1,B
6350 LOCATE 3,20 : PRINT "Calculated build thickness is:";TBT 

6360 LOCATE 5,20 : PRINT "If build is more than OR"

6370 LOCATE 6,20 : PRINT "Too small than available one:";GG(SN) 

6380 LOCATE 10,21:PRINT "1)Stack-thickness adjustment -: £13"
6390 LOCATE 12,21:PRINT "2)Core selection -: C23"

6400 LOCATE 14,21:PRINT "3)Choice of wire guaqes -: C33"

6410 GOSUB 9340

*********************************************************

mm ROUTINE TO COMPUTE "IRON LOSS" »##***###

6420 REM CALCULATIONS FOR IORN-LOSS*

6430 REM *M(MPL) IS MEAN MAGNETIC PATH LENTH* 

6440 M(MPL)=2»FF(SN)+2«G6(SN)+4*EE(SN)

6450 REM *C(VOL I IS CORE VOLUME*

6460 C(VOL)=M(MPL!*AC(S)

6470 REM *C(WT) IS CORE WEIGHT#

6480 OPEN "I“,#2,"QLT"

6490 FOR N=1 TO 3 
6500 INPUT #2, A 

6510 QLT(N)=A 

6520 NEXT N

6530 CL0SE42
6540 C(WT)=.03616*C(VOL)*QLT(QSN):CLS:PRINT

6550 PRINT ’ SR.NO. CRGO SR.NO. CRNSQ

6560 PRINT

6570 PRINT " GRADE THICKNESS GRADE THICKNESS
6580 PRINT" INCH(m) (NO.) INCHtfiwt! HP

6590 PRINT

6600 PRINT ■ III .0IK.28) *-4(41! C4I .020(.50) H-RM(20!

6610 PRINT
6620 PRINT " 123 .012I.30) b-5(46S [51 .0204.50) H-RM(23)

SR.NO. DYNAMO GRADE(SL)"

GRADE THICKNESS

INCH(fHffi) (NO.)

[71 .20(,50! 560

£83 .204.503 630

ft

NL(N)

020C50! H-RM(23)



"DEBIBN.BAS CONTINUED FROM LAST PABE

6630 PRINT
6640 PRINT " [31 ,014(.35J n-6(51! C6I .0201.50) H-RM130) C9I .201.50) 710
6650 PSET(0,2):DRAW''R639D105L639U105D18R639D29L639U29R50DB7"
6660 PSETU31,20) :BRAW”D87":PSET(209,2) :DRAW"D104”:PSET(339,20) :CrRAW"D87M 
6670 P5ET(4l9,2):DRAW“D105":P5ET(478,20):DRAI<i"D87“:PSET(0,113):DRAW"R640"
6680 PSET(260,20):DRAW"D87":PSET(564,20):DRAW"D87"
6690 LOCATE 14,60: PRINT “El CORE QUALITY SELECTED: “;QS$
6700 GOSUB 9670 
6710 GOTO 6890 
6720 GOTO 6970
6738 T(5TM)=.011 :LGN*=V-4(4t>“ :LSGN=i:GOTO 6820 
6740 T(STM)=.012 :LBN*="m-5(46)“ :LSGN=2:GQTQ 6820 
6750 TISTNK014 :La»=“(r6(51)“ :LSGN=3:G0T0 6820 
6760 T(STM)=.02 :LGN$=“H-RM(20)“ :LSGN=4:G0T0 6820 
6770 T(STM)=.02 :LGN$="H-RM(23)“ :LSGN=5:G0T0 6820 
6780 T(STM)=.02 :LGN$="H-RM(30)“ :LSGN=6:G0T0 6820 
6790 T(STM)=.02 :LGN$="560" :LSGN=7:G0T0 6820 
6800 T(STM!=.02 :LGN$="630" :LSSN=8:G0T0 6820 
6810 T(STH)=.011 :LGN*=“710“ :LSGN=9 
6820 DIM LS<9)
6830 DATA 0.89,0.97,1.00,2.30,2.70,3.70,2.30,2.60,3.00 
6840 FOR N=1 TO 9 :READ LS(N):NEXT N 
6850 REM *IL!0SS) IS IRON-LOSS*
6860 KL(0SS)=LS(LS6N)/(225*(10‘6))
6870 IL(0SS)=C(WT)*(.453)*LS(LSGN)
6880 IL(OSS!=INTUL(OSS)*KL(OSS)*U(LX)*U(LX)*100)/108

I)))))!))))!)))))))))))))))))!)))!))))))))!)))))))))))))!))

(><)()() ROUTINE TO COMPUTE "COPPER LOSS" ()()(()()>()

6890 DIM RPY(50)
6900 OPEN "I",#1,"RPY"
6910 FOR N=1 TO 50 
6920 INPUT #1,A 
6930 RPY(N)=A 
6940 NEXT N 
6950 CLOSE #1 
6960 60T0 6720 
6970 CLS 
6980 PSET(20,28)
6990 DRAW"R580 D32 L580 U32 R290 D32 R4 U32"
7000 LINE(18,27)-(602,61),1,B
7010 LOCATE 5,5 :PRINT "An additional 0.050 to 0.080,or," 
7020 LOCATE 7,5 :PRINT "Thereabout is required for BOBBIN" 
7030 REM *B(CLR) IS BOBBIN CLEARANCE *
7040 REM * B(FIB) IS BOBBIN FISURE *
7050 LOCATE 6,42 : INPUT "ENTER Bobbin Figure =",B(FIB)
7060 B(CLR)=.025:CLS
7070 LMT=2*(AA(SN)+S(T)+4*(B(FIS)+B(CLR)))
7080 LMT(l)=LMT+6.28*(TB(l)/2>
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7090 LMT(2)=LMT+6.28*(TB(1)+TB(2)/2):IF J=2 THEN 7130
7100 LMT(3)=LMT+6.28*(TB(1>+TB(2)+TB<3)/2):IF J=3 THEN 7130
7110 LMT(4)=LMT+6.28*(TB(1)+TB(2>+TB(3)+TB(4)/2):IF J=4 THEN 7130
7120 LMT(5)=LMT+6.28*(TB(1)+TB(2)+TB(3)+TB(4)+TB(5)/2):IF J=5 THEN 7130
7130 FOR N=1 TO J
7140 REM * M(T) IS TOTAL WIRE LENTH *
7150 MT(N)=LMT(N)*N(N)
7160 NEXT N
7170 REM * RH IS WINDING HOT RESISTANCE *
7180 FOR N=1 TO J
7190 RT<N)=MT<N)*(RPY<SWG(N>)/3000)
7200 RH <N)=RT(N)/10 
7210 NEXT N
7220 REM *CL IS COPPER-LOSS*
7230 FOR N =1 TO J
7240 CL(N)=(I(N>A2)*RH(N)
7250 NEXT N 
7260 K=1
7270 CL(K)=CL(T)
7280 CL(T)=CL(T)+CL(K)
7290 K=K+1
7300 IF K>J THEN 7310 ELSE 7280 
7310 CL(OSS)=INT(CL(T)*100)/100

())()))))()))()()())))))()()()))()()()())()()())))))()()()()( 
****** CALCULATION OF "TEMPERATURE RISE" ROUTINE ********

7320 REM * CALCULATIONS FOR TEMPERATURE-RISE *
7330 REM * TIS(N) IS INSULATION THICKNESS *
7340 K=1
7350 CCT(K)=CT(S)
7360 PTK(K)=IN(S)
7370 CT(S)=CT(S)+CCT(K)
7380 IN(S)=IN(S)+PTK(K)
7390 K=K+1
7400 IF K>J THEN 7420 ELSE 7370
7410 T(INS)=(PTK(1)+CCT(1))/2+IN(S)+CT(S)
7420 REM * C(S) COOLING SURFACE-AREA *
7430 FOR N=1 TO J 
7440 WL=WL(1)
7450 IF WL>=WL(N) THEN 7470 
7460 WL=WL(N)
7470 NEXT N
7480 REM * S(COOL) IS COOL;ING SURFACE *
7490 S(COOL)=2*WL*(AA(SN)+2*B(FIG)+3.142*(TBT-(TBT)*.15))
7500 REM * T(TR) IS TEMP-RISE *
7510 REM * H(VT) IS VERTICAL COIL-HEIGHT *
7520 H(VT)=WL
7530 TT(TR)=INT((20*CL(OSS)/S(COOL))*(9.38*T(INS)+H(VT))*100)/100
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7540 REM * T(AMB) IS AMBIENT TEMPERATURE *
7550 REM * MA(XTL) IS MAX.TOLERABLE TEMPERATURE *'
7560 MA(XTL)=100
7570 T(AMB)=MA(XTL)-TT(TR)
7580 REM * CHECK FOR EFFICIENCY *
7590 REM * E(FF) IS EFFICIENCY IN PERCENTAGE * 
7600 L(OSS)=CL(OSS) + 1L(OSS)
7610 E(FF)=P(T)/(P(T)+L(OSS))
7620 E (FF ) = I NT < E (FF) * 10 A 4) /100

****************************************************************** 
....""DISPLAY OF FINAL RESULTS " " .... """..... . " "

7630 CLS:Y=2:GOSUB 10350
7640 LINE(40,30)-(600,180),1,B
7650 LINE(601,40)-(620,190),1,BF
7660 LINE(59,180)—(476,190),1,BF
7670 LINE(475,186)-(490,190),1,BF
7680 PSET(478,180),0 :PSET(480,180),0
7690 LOCATE 6,10:PRINT "1.El-CORE QUALITY
7700 LOCATE 8,10:PRINT "2.EI-C0RE STAMPING GRADE
7710 LOCATE 10,10:PRINT "3.IRON-LOSS IN WATTS
7720 LOCATE 12,10:PRINT "4.COPPER-LOSS IN WATTS
7730 LOCATE 14,10:PRINT "5.TOTAL TRANSFORMER-LOSS
7740 LOCATE 16,10:PRINT "6.EXPECTED TEMP-RISE(DEG-CENTIGRADE)
7750 LOCATE 1B,10:PRINT "7.TOLERABLE AMBIENT TEMP(DEG-CENTI. )
7760 LOCATE 20,10:PRINT "8.EFFICIENCY IN PERCENTAGE
7770 GOSUB 9550
ii M n ii ii it ii n it ii ii ti n it it n it n it it ti it ti ii tt it it ii tt it it it ii ii n it it it it ii ti it it ti it it it ti tt ti ii ii ii ii it it ii ti it ii ii it

***** TO TAKE HARD-COPY *******************

7780 CLS:Y=2:GOSUB 10350
7790 PAINT(1,1),1
7800 LINE(50,124)—(520,154),0,B
7810 LINE(54,126)-(516,152),0,B
7820 LINE(110,134)—(480,145),0,BF
7830 LOCATE 18,18 : PRINT "Set the printer ready.............
7840 LINE(50,74)-(520,104),0,B 
7850 LINE(54,76)-(516,102),0,B 
7860 LINE(124,86)—(420,97),0,BF 
7870 LINE(450,86)-(500,97),0,BF
7880 LOCATE 12,20 :PRINT "Do you wish RESULTS to print...? " 
7890 GOSUB 11160 
7900 END
7910 ON Z GOTO 7920,7930,7940,7950,7960,7970,7980,18400 
7920 LPRINT CHR$(14) "POWER TRANSFORMER DESIGN":GOTO 7990

; QS*
; LGN$
";IL(OSS) 
";CL(OSS) 
";L(OSS)
" ; TT (TF:)
";T(AMB)
":E(FF)
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7930
7940
7950
7960
7970
7980
7990
8000
8010
8020
8030
8040
8050
8060
8070
8080
8090
8100
8110
8120
8130
8140
8150
8160
8170
8180
8190
8200
8210
8220
8230
8240
8250
8260
8270
8280
8290
8300
8310
8320
8330
8340
8350
8360
8370
8380
8390
8400
8410
8420
8430
8440
8450

LPRINT CHR*(14) "AUTO TRANSFORMER DESIGN":GOTO 7990 
LPRINT CHR*(14) "CURRENT TRANSFORMER DESIGN":GOTO 7990 
LPRINT CHR*(14) "IMPEDANCE TRANSFORMER DESIGN":GOTO 7990 
LPRINT CHR*(14) "RECTIFIER TRANSFORMER DESIGN":GOTO 7990 
LPRINT CHR*(14) "CONVERTER TRANSFORMER DESIGN" :GOTO 7990 
LPRINT CHR*(14) "INVERTER TRANSFORMER DESIGN"
LPRINT STRING*(80,)
LPRINT

1 .TYPE OF CORELPRINT " 1 
LPRINT 
LPRINT " 2 
LPRINT 
LPRINT " 3 
LPRINT 
LPRINT " 4 
LPRINT 
LPRINT " 5 
LPRINT 
LPRINT " 6 
LPRINT 
LPRINT " 7 
FOR N=2 TO J 
LPRINT 
LPRINT;N+6"

.El-CORE QUALITY

-El-CORE STAMPING GRADE

.WINDOW AREA IN INCH

-CORE CROSS SEC.AREA IN INCH

-STACK THICKNESS IN INCH

.PRIM.TURNS AND GAUGE

.SEC.TURNS AND GAUGE

"; LQ*

" ;QS*

";LGN*

";WW(SN>

";AC(S>

";ST(AT)

";N(1);SWG <1);SWG*(1>

NEXT N 
LPRINT STRING*(80,)
LPRINT
LPRINT " 1 .WINDING-LENTH IN INCH,(PRIM.>=";WL(1)
FOR N=2 TO J
LPRINT
LPRINT;N ".WINDING-LENTH IN INCH,(SESS.)=";WL(N>
NEXT N
LPRINT
LPRINT
LPRINT " 1 .TURNS PER LAYER OF PRIM. =";TPL(1)
FOR N=2 TO J
LPRINT
LPRINT;N".TURNS PER LAYER OF SEC. =";TPL(N)
NEXT N 
LPRINT 
LPRINT
LPRINT " 1 .TOTAL NO. OF PRIM. LAYERS ="NL(1)
FOR N=2 TO J *
LPRINT
LPRINT;N".TOTAL NO. OF SEC. LAYERS ="NL(N)
NEXT N

; N (N);SWG(N);SWG*(N)

LPRINT STRING*(80,"* 
LPRINT " A =
LPRINT " B =
LPRINT " C =
LPRINT " D =
LPRINT " E =
LPRINT " F =

■)
1;AA(SN) 
';BB(SN) 
';CC(SN) 
' ;DD(SN> 
1 ;EE(SN) 
1 ;FF(SN)
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8460 LPRINT 
8470 LPRINT 
8480 LPRINT 
8490 LPRINT 
8500 LPRINT 
8510 LPRINT 
8520 LPRINT 
8530 LPRINT 
8540 LPRINT 
8550 LPRINT 
8560 LPRINT 
8570 LPRINT 
8580 LPRINT 
8590 LPRINT 
8600 LPRINT 
8610 LPRINT 
8620 LPRINT 
8630 LPRINT 
8640 LPRINT 
8650 LPRINT 
8660 LPRINT

“ 6 = ";GG(SN)
'■ DIMENSIONS"
" STAMPING SKETCH"
STRING*(80,"*”)
"1 .IRON-LOSS IN WATTS
"2 .COPPER-LOSS IN WATTS
"3 .TOTAL TRANSFORMER-LOSS
"4 .EXPECTED TEMP-RISE(DEG-CENTIGRADE)
"5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. )
"6 .EFFICIENCY IN PERCENTAGE
STRING*(80,"*")

8670 LPRINT " Design Ends here
8680 LPRINT
8690 LPRINT STRING*(80,"*")
8700 END

II

II

IL(OSS) 
CL(OSS) 
L(OSS) 
TT(TR) 
T(AMB)
E (FF)

I •»

I i I i l f l i I i I l i I I t ( l i I i t I I i i I t t l I l i l t I i i i I I I i t | i i i i t t i l i l « I I I i
I i t i i < I i i I l l i i i i ■ i i l i t i l l l l i i i t .i i i i i i i < t i i f i i i i i i i (• t < I I I I I f

PROGRAM FOR VARIOUS SUBROUTINES !!! !'!!!!!! !

8950 REM * SUB FOR CURSOR *
8960 LET R=12 :CL=50 :DN=16 :U=12 
8970 LOCATE R,CL:PRINT "#"
8980 FOR P=1 TO 700:NEXT P
8990 LOCATE R,CL:PRINT " ":FOR P=1 TO 300 : NEXT P 
9000 A*=INKEY*
9010 IF A*=CHR*(13) THEN 9050
9020 IF (LEN(A*)<2) THEN 8970
9030 IF ASC(RIGHT$(A*,1))=80 THEN 9070
9040 IF ASC (RIGHT* (A*, 1 ) ) =72 THEN 9090-
9050 ON (R-10)/2 GOTO 3720,3730,3740
9060 GOTO 89709070 LOCATE R,CL:PRINT " “
9080 LET R=R+2:IF R>DN THEN 8960 ELSE 8970 
9090 LOCATE R,CL:PRINT " "
9100 LET R=R—2:IF R<U THEN 8960 ELSE 8970 
9110 RETURN
9120 REM * SUB FOR CURSOR *
9130 LINE(150,172)—(370,186),0,BF 
9140 LINE(150,172)—(370,186),1,B
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9150 LET R = 7 : CL = 10 : U=7 : DN=20 
9160 LOCATE R,CL:PRINT 
9170 ON D GOTO 9180,9190
9180 LOCATE 23,22 :PR.INT "Select Layer Insul at ion" :GOTO 9200 
9190 LOCATE 23,22 :PRINT " Select Coil Cover 
9200 FOR P=1 TO 700:NEXT P 
9210 LOCATE 23,22 :PRINT “
9220 LOCATE R,CL:PRINT " ":FOR P=1 TO 300 : NEXT P 
9230 A*=INKEY*
9240 IF A*=CHR*(13) THEN 5440
9250 IF (LEN(A*><2) THEN 9160
9260 IF ASC(RIGHT*(A*,1))=80 THEN 9290
9270 IF ASC(RIGHT*(A*,1))=72 THEN 9310
9280 GOTO 9160
9290 LOCATE R,CL:PRINT " "
9300 LET R=R+3:IF R>DN THEN 9150 ELSE 9160 
9310 LOCATE R,CL:PRINT " "
9320 LET R=R—3:IF R<U THEN 9150 ELSE 9160 
9330 RETURN
9340 REM * SUB FOR CURSOR *
9350 LET R=10 : CL=58 : U=10 : DN=16 
9360 LOCATE R,CL:PRINT
9370 LOCATE 8,21 : PRINT "Then RE-CONSIDER:"
9380 LOCATE 16,21 :PRINT "4)To CONTINUE................. : [43"
9390 FOR P=1 TO 700:NEXT P 
9400 LOCATE 8,21 : PRINT "Then
9410 LOCATE 16,21:PRINT "4>To ................. : C43"
9420 LOCATE R,CL:PRINT " ":FOR P=1 TO 300 : NEXT P 
9430 A*=INKEY*
9440 IF A*=CHR*(13) THEN 9480
9450 IF (LEN(A*)<2) THEN 9360
9460 IF ASC(RIGHT*(A*,1)>=80 THEN 9500
9470 IF ASC(RIGHT*(A*,1))=72 THEN 9520
9480 ON(R—8)/2 GOTO 11030,11030,11030,6420
9490 GOTO 9360
9500 LOCATE R,CL:PRINT " "
9510 LET R=R+2:IF R>DN THEN 9350 ELSE 9360 
9520 LOCATE R,CL SPRINT " "
9530 LET R=R-2:IF R<U THEN 9350 ELSE 9360 
9540 RETURN
9670 REM * SUB FOR CURSOR *
9680 LET R=8 :CL=6 :U=12:DN=6 :RT=56 :LT=6
9690 LOCATE R,CL:PRINT 
9700 FOR P=1 TO 700:NEXT P
9710 LOCATE R,CL:PRINT " “-.FOR P = 1 TO 300 : NEXT P 
9720 A*=INKEY*
9730 IF A*=CHR*(13) THEN 9830 
9740 LOCATE 15,28: PRINT QS*
9750 FOR D=1 TO 200 :NEXT D 
9760 LOCATE 15,28: PRINT"
9770 FOR D=1 TO 200 :NEXT D 
9780 IF (LEN(A*)<2) THEN 9690
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9790 IF ASC(RIGHT*(A*,1>)=80 THEN 9960
9800 IF ASC(RIGHT*(A*,1))=72 THEN 9980
9810 IF ABC(RIGHT*(A*,1))=77 THEN 10000
9820 IF ASC(RIGHT*(A*,1))=75 THEN 10020
9830 IF CL=6 THEN 9840 ELSE 9870
9840 IF R=8 THEN 6730
9850 IF R=10 THEN 6740
9860 IF R=12 THEN 6750 :GOTO 9950
9870 IF CL=31 THEN 9880 ELSE 9910
9880 IF R=8 THEN 6760
9890 IF R=10 THEN 6770
9900 IF R=12 THEN 6780 :GOTO 9950
9910 IF CL=56 THEN 9920 ELSE 9950
9920 IF R=8 THEN 6790
9930 IF R=10 THEN 6800
9940 IF R=12 THEN 6810
9950 GOTO 9690
9860 LOCATE R,CL:PRINT " "
9970 LET R=R+2:IF R>U THEN 9680 ELSE 9690 
9980 LOCATE R,CL:PRINT “ "
9990 LET R=R-2:IF R<DN THEN 9680 ELSE 9690 
10000 LOCATE R,CL:PRINT " "
10010 LET CL=CL+25:IF CL>RT THEN 9680 ELSE 9690 
10020 LOCATE R,CL:PRINT " "
10030 LET CL=CL-25 xIF CL<LT THEN 9680 ELSE 9690 
10040 RETURN

10930 REM 
10940 U*=INKEY*
10950 IF U*="Y" OR U*="y" THEN 3000 
10960 IF U*="N" OR U*="n" THEN 2980 
10970 LOCATE R,CL :PRINT "( )"
10980 FOR D=1 TO 200 ; NEXT D 
10990 LOCATE R,CL :PRINT "(Y/N)"
11000 FOR D=1 TO 800 : NEXT D 
11010 GOTO 10940 
11020 RETURN
11030 REM * SUB FOR RECONSIDERATION *
11040 CLS
11050 LINE(40,20)-(600,154),1,B 
11060 LINE(42,21>—(598,153> , 1 ,B

11070 LOCATE 5,10 s PRINT 'There are several possible solutions.The core area can be" 
11080 LOCATE 7,10 : PRINT 'increased or decreased by adjusting stck thickness,thus'
11090 LOCATE 9,10 : PRINT "reducing turns pre volt,and hence total turns on windng."
Ill® LOCATE 11,10 s PRINT "A slightly larger lamination size may be considered.The*
11110 LKATE 13,10 s PRINT "wire guage or flux density may be re-choosen,'
11120 LOCATE 15,10 : PRINT “Or a combination of sevaral of these measures may be apllied."
11130 LKATE 18,10 i PRINT "Press * SPACE-BAR * to begin the designing....

11140 GOSUB 9550
11150 CLS : END 
11160 R=12 :CL=58 
11170 U*=INKEY*
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11180 IF 1=8 THEN 11210
11190 IF U$="Y" THEN 7910
11200 IF U$="y“ THEN 7910 :GOTO 11230
11210 IF U$="Y“ THEN 18400
11220 IF U$="y" THEN 18400
11230 IF U$="N" THEN 7900
11240 IF U$ ="n" THEN 7900
11250 LOCATE R,CL :PRINT " ( ) "
11260 FOR D=1 TO 200 : NEXT D 
11270 LOCATE R,CL :PRINT “(Y/N)"
11280 FOR D=1 TO 800 : NEXT D 
11290 GOTO 11170 
11300 RETURN
****** CHOICE FOR CONVERTER/INVERTER **********

11450 REM 
11460 CLS
11470 LOCATE 8,20 : PRINT "Converter Tranformer 
11480 LOCATE 10,20 : PRINT "Inverter Tranformer 
11490 GOSUB 18310 
11500 R=9 :CL=50 
11510 U$ =INKEY*
11520 IF U*="C" OR U$="c" THEN 11630 
11530 IF U$="I" OR U$="i" THEN 12520 
11540 LOCATE R,CL :PRINT "( >"
11550 LOCATE 8,20 :PRINT " "
11560 LOCATE 10,20 :PRINT " "
11570 FOR D=1 TO 200 : NEXT D 
11580 LOCATE R,CL :PRINT "(C/I)"
11590 LOCATE 8,20 :PRINT "C"
11600 LOCATE 10,20 :PRINT "I"
11610 FOR D=1 TO 800 : NEXT D 
11620 GOTO 11510

***** MODULE FOR "CONVERTER TRANSFORMER "*************

11630 REM * 6.CONVERTER TRANSFORMER *
11640 CLS:X=360 : A=45 :B=315 :R=10 :M=30 :N=100:L=100:GOSUB 17410
11650 FOR Y = M TO N STEP 6
11660 CIRCLE(X , Y >,R,1,A*FC,B*FC
11670 CIRCLE(X—40,Y1,R,1,(B-90)*FC,<A+90)*FC
11680 NEXT Y
11690 FOR Y = M+18 TO N-18 STEP 6
11700 CIRCLE<X-40,Y+90),R,1,(B-90)*FC,<A+90)*FC
11710 NEXT Y
11720 CIRCLE(X,M-6),R,1,(A+45 >*FC,B*FC
11730 CIRCLE(X-40,M-6),R,1,(B-80)*FC,(A+45)*FC
11740 CIRCLE(X,N+2),R,1,A*FC,(B-45)*FC
11750 CIRCLE(X—40,N+2),R,1,(B—45)*FC,(A+90)*FC
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11760 CIRCLE(X—40,M+102),R,1,(B-80>*FC,(A+45)*FC 
11770 CIRCLE(X-40,N+74),R,1,(B-45)*FC,(A+90)*FC 
11780 GOSUB 17410
11790 LINE(X—23,N-80)-(X-23,N+80)
11800 LINE(X—18,N—80)—(X—18,N+80)
11810 X = 160 : Y=44 sGOSUB 17460 
11820 PSET(X,Y):DRAW"L80 D134 R240"
11830 X=160 : Y=83 :GOSUB 17550 
11840 PSET(X , Y):DRAW"L20 D45 R180"
11850 X=210 : Y=64 :GOSUB 18000 
11860 PSET (X+10,Y> :DRAWL 108 D89 R199"
11870 X=510 :Y=8 :GOSUB 18220 
11880 PSET(X,Y):DRAW"L50 D10"
11890 PSET(X,Y+116>:DRAW"L50 U16"
11900 PSET(X-60,Y+58):DRAW"L30 D38"
11910 PSET(X+60,Y+58):DRAW"R60 "
11920 PSET(X—90,Y+103):DRAW"D26 R210"
11930 CIRCLE(X-96,Y+99),10,1,310*FC,50*FC 
11940 X=590 : Y=66 
11950 PSET(X,Y)
11960 DRAW" D35 L10 R20 "
11970 PSET < X,Y+71)
11980 DRAW" U32 L10 R20 "
11990 FOR Y=25 TO 90 STEP 65 
12000 X=290 : L=30 :GOSUB 17690 
12010 NEXT Y
12020 LOCATE 4,30 sPRINT "Ic"
12030 LOCATE 13,30 :PRINT "Ic"
12040 LOCATE 10,33 :PRINT "Vcc"
12050 LOCATE 5,23 sPRINT "Ql"
12060 LOCATE 12,23 :PRINT "Q2"
12070 LOCATE 7,37 :PRINT "Nl"
12080 LOCATE 8,48 sPRINT "N3"
12090 LOCATE 18,37 :PRINT "N2"
12100 LOCATE 13,72 :PRINT "C"
12110 LOCATE 13,77 sPRINT "Vdc"
12120 LOCATE 12,73 sPRINT "+"
12130 LOCATE 15,73 sPRINT
12140 X=610 s Y= 72 s L=15 sGOSUB 17640
12150 X=604 s Y= 137 : L=25 sGOSUB 17740
12160 PSET(48,2)sDRAW"R588 D186 L588 U186"sPAINT(40,5
12170 LINE(360,141)-(630,195>,0,BF
12180 FOR X=362 TO 628 STEP 2 :LINE<X,142>-(X,194>,1
12190 LINE(370,154)-(620,185),0,BF
12200 LINE(400,143)—(580,152),0,BF
12210 LOCATE 19,52 sPRINT "Converter Transformer"
12220 LOCATE 21,75 sPRINT "V"'
12230 LOCATE 21,48:INPUT "1.Battery voltage =",V(1> 
12240 LOCATE 23,75sPRINT "mA"
12250 LOCATE 23,48:INPUT "2.Collector current^",I(IC> 
12260 LOCATE 21,48:PRINT "
12270 LOCATE 21,75sPRINT "V"
12280 LOCATE 21,48:INPUT "3.Base drive =",V(2)

)

sNEXT X
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12290
12300
12310
12320
12330
12340
12350
12360
12370
12380
12390
12400
12410
12420
12430
12440

LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
1(1)
I (2)

23,48:PRINT 
23,75:PRINT 
23,48:INPUT 
21,48:PRINT 
21,75:PRINT 
21,75:PRINT

"4.Current gain ,H(FE)

iiyti

“5.Output21,48:INPUT 
23,75:PRINT " "
23,48:PRINT "
23,75:PRINT "A" 
23,48:INPUT "6.Load 

.707*1 <10/1000 
(I(IC)/1000)/H(FE)

dc.voltage=",V(DC)

current I (3)

P(2)=V(2)*I(2) 
V(3)=V(DC) — (1 ) 
P(3)=V(3)*T (3)

12450 P(T)=P(2)+P<3)
12460 F(HZ)=50 :J=3 :Z=6 :X = 120
12470 FOR P=1 TO 3
12480 CM(P)=I(P)*1200
12490 IF CM(P)>9*10A4 THEN 4470
12500 NEXT P
12510 CLS :GOTO 2900

\\\\\»» GOES TO MAIN PROGRAM!

<!

II

"INVERTERTRANSFORMER DESIGN " MODULE !!!!!!!

12520 REM * 7.INVERTER TRANSFORMER *
12530 CLS:X=360 : A=45 :B=315 :R=10 :M=30 :N=100:L=100
12540 FOR Y = M TO N STEP 6
12550 CIRCLE <X,Y),R,1,A*FC,B*FC
12560 CIRCLE(X-40,Y),R,1,(B-90)*FC,(A+90)*FC
12570 NEXT Y
12580 FOR Y = M+18 TO N-18 STEP 6
12590 CIRCLE(X-40,Y+90),R,1,(B-90)*FC,<A+90)*FC
12600 NEXT Y
12610 CIRCLE(X,M—6),R,1,(A+45)*FC,B*FC 
12620 CIRCLE(X-40,M-6),R,1,(B-80)*FC,(A+45)*FC 
12630 CIRCLE(X,N+2),R,1,A*FC,(B-45)*FC 
12640 CIRCLE(X-40,N+2),R,1,(B-45)*FC,(A+90)*FC 
12650 CIRCLE(X-40,M+102),R,1,(B-80)*FC,(A+45)*FC 
12660 CIRCLE(X-40,N+74),R,1,(B-45)*FC,<A+90)*FC 
12670 GOSUB 17410
126B0 LINE < X—23,N-80)-(X-23,N+80)
12690 LINE(X—18,N—80)—(X—18,N+80)
12700 X=160 : Y=44 :GOSUB 17460 
12710 PSET(X,Y):DRAW"L80 D134 R240"
12720 X = 160 : Y=83 :GOSUB 17550 
12730 PSET(X,Y):DRAW"L20 D45 R180"
12740 X=210 : Y=64 :GOSUB 18000 
12750 PSET(X+10,Y):DRAW"L108 D89 R199"
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12760 FOR Y=:25 TO 90 STEP 65
12770 X =290 : L=30 :GOSUBt 17690
12780 NEXT Y
12790 PSET(220,108),0
12800 LOCATE 4,30 :PRINT "Ic"
12810 LOCATE 13,30 :PRINT " Ic"
12820 LOCATE 10,33 :PRINT "Vcc"
12830 LOCATE 5,23 :PRINT "Ql"
12840 LOCATE 12,23 :PRINT "Q2"
12850 LOCATE 7,37 :PRINT "Nl"
12860 LOCATE 8,48 :PRINT "N2"
12870 LOCATE 18,37 :PRINT "N3"
12880 LOCATE 9,57 :PRINT "Vac "
12890 X = 445 : Y= 25 : L=15 :GOSUB 17640
12900 X = 440 : Y= 108 : L=25:GOSUB 17740
12910 PSET(48,2):DRAW"R588 D186 L588 U186":PAINT(40,5)
12920 LINE(360,141)-(630, 195),0,BF
12930 FOR X=362 TO 628 STEP 2 :LINE(X,142)-(X,194),1 : NEX
12940 LINE(370,154)-(620, 185),0,BF
12950 LINE(400,143)-(580, 152),0,BF
12960 LOCATE 19,53 :PRINT "Inverter Transformer"
12970 LOCATE 21,75:PRINT V"
12980 LOCATE 21,48:INPUT "1.Battery voltage =",V(1)
12990 LOCATE 23,75:PRINT "mA"
13000 LOCATE 23,48:INPUT "2.Collector current=",I(IC)
13010 LOCATE 21,48:PRINT n II

13020 LOCATE 21,75:PRINT " V"
13030 LOCATE 21,48:INPUT "3.Base drive =",V(2)
13040 LOCATE 23,48:PRINT II II

13050 LOCATE 23,75:PRINT II II

13060 LOCATE 23,48:INPUT "4.Current gain =",H(FE)
13070 LOCATE 21,48:PRINT ll II

13080 LOCATE 21,75:PRINT "V"
13090 “LOCATE 21,48:INPUT "5-Output ac.voltage=",V(3)
13100 LOCATE 23,48:PRINT II II

13110 LOCATE 23,75:PRINT "A"
13120 LOCATE 23,48:INPUT "6.Output ac.current=",I(3)
13130 LOCATE 21,48:PRINT II II

13140 LOCATE 21,75:PRINT "Hz"
13150 LOCATE 21,48:INPUT "7.Output frequency =",F(HZ)
13160 I (1 ) = .707*1 (10/1000 
13170 I(2)=(I(IC)/1000)/H(FE)
13180 P(2)=V(2)*I(2)
13190 V(3)=V(3)/.707 
13200 P (3)=V(3)*I(3)/.707 
13210 P(T)=P(2)+P(3)
13220 J =3 :Z=7 :X = 120
13230 FOR P=1 TO 3
13240 CM(P)=I(P ) * 1200
13250 IF CM(P)>9*10A4 THEN 4470
13260 NEXT P
13270 CLS :GOTO 2900

!---> RETURNS TO MAIN PROGRAM
i i i i i i i i i i i i i i i i i i i i i ■ i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i
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******** "PULSE TRANSFORMER" DESIGN ROUTINE *****
14890 REM ** 8.PULSE TRABNSFORMER **
14900 CLS:X=420 : A=45 :B=315 :R =10:M=110:N=150:L=100 :GOSUB 17320 
14910 LINE(X,M-l1)-(X+L-20,M-l1)
14920 LINE(X-40,M-l1)-(X-L,M-l1)
14930 LINE(X,N+7)—(X+L—20,N+7)
14940 LINE(X-40,N+7)-(X-40,N+40 )
14950 LINE(X—18,N—48)—(X—18,N+3)
14960 LINE(X-23,N-48)-(X-23,N+3)
14970 X=260 : Y=125 :GOSUB 17460 
14980 LINE < X+60,Y+14)-(X+60,Y+65)
14990 X=320 : Y=62 :M=24 :GOSUB 18350 
15000 LINE(X,Y)—(X,Y—10)
15010 LINE(X,Y+26)—(X,Y+44)
15020 X=500 : Y=111 :M=32 ;GOSUB 18350 
15030 LINE(X,Y)-(X,Y-12)
15040 LINE(X,Y+34) - (X ,Y+46)
15050 FOR X= 311 TO 371 STEP 60 
15060 Y =190 :GOSUB 18080 
15070 NEXT X
15080 PSET(115,125>:DRAW"R30 U40 R35 D40 R40 U10"
15090 PSET(145,80):DRAW"U10"
15100 PSET(160,80):DRAW"U10"
15110 PSET(145,137):DRAW"D20"
15120 PSET(180,137):DRAW"D10"
15130 PSET(220,137):DRAW"D20"
15140 L I NE (145,125 ) — (160,85 ) , 1 , ,8<HCCCC
15150 PSET (515,125 ) : DRAW"R30 U40" :PSET (580,90) : DRAWD35 R30"
15160 LINE(545,85)—(580,90)
15170 PSET(555,85):DRAW"R44"
15180 PSET(585,90):DRAW"R15"
15190 X = 135: Y= 70: L = 15 : GOSUB 17690
15200 X = 135 : Y= 140 : L = 15 :GOSUB 17690
15210 X = 170 : Y= 70 : L=25 :GOSUB 17790
15220 X = 190 : Y= 135: L=25 :GOSUB 17790
15230 X=230 : Y= 140: L=25 :GOSUB 17790
15240 X =575 : Y= 85 : L = 15 :GOSUB 17740
15250 X = 581 : Y = 95 : L = 10 :GOSUB 17640
15260 LOCATE 9,19 : PRINT " t (r) "
15270 LOCATE 17,20 : PRINT " t (d ) "
15280 LOCATE 20,22 :PRINT "t(p>"
15290 LOCATE 17,42 :PRINT "Q"
15300 LOCATE 6,40 : PRINT “ -Vcc "
15310 LOCATE 14,43 :PRINT "Rs“
15320 LOCATE 10,42 :PRINT "Re"
15330 LOCATE 17,60 SPRINT "RL "
15340 LOCATE 11,77 :PRINT "p(t)"
15350 LINE(70,30)—(639,199),1,B :PAINT(60,40) 
15360 LINE(22,24)-(46,174),0,BF 
15370 LINE(24,25)-(44,173),1,B 
15380 LOCATE 5,5 :PRINT "P"
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15390
15400
15410
15420
15430
15440
15450
15460
15470
15480
15490
15500
15510
15520
15530
15540
15550
15560

LOCATE 6,5 s PRINT "U"
LOCATE 7,5 : PRINT It ll

LOCATE 8,5 : PRINT S
LOCATE 9,5 : PRINT "E"
LUCATE 11,5 .■PRINT "T"
LOCATE 12,5 :PRINT "R"
LOCATE 1 , 5 :PRINT "A"
LOCATE 14,5 :PRINT "N"
LOCATE 15,5 sPRINT «»cj 11
LOCATE 16,5 :PRINT II p n

LOCATE 17,5 :PRINT "O"
LOCATE 18,5 :PRINT "R"
LOCATE 19,5 : PRINT "M"
LOCATE 20,5 :PRINT II £11

LOCATE 21,5 :PRINT "R"
FOR X = 100 TO 550 STEP
LINE(X, 
NEXT X

2) - (X ,28),0
15570 LINE(110,5)-(540,25),0,BF
15580 PSET(68,12),0:DRAW“R15 U5 F7 G7 U5 L15 U4"
15590 LINEd:2,5)- (60,17) , 0, BF
15600 LOCATE 2,3 SPRINT "ENTER"
15610 LOCATE 2,58 SPRINT "ms "
15620 LOCATE 2,20 :INPUT "1.Pulse duration, t(d)=",TD
15630 LOCATE 2,40 SPRINT It II

15640 LOCATE 2,58 SPRINT "ms "
15650 LOCATE 2,20 sINPUT "2.Pulse period, p(t)=",PP
15660 LOCATE 2,40 SPRINT II If

15670 LOCATE 2,58 SPRINT «.y ii

15680 LOCATE 2,20 sINPUT "3.Pulse amplitude, V (1) = " , V (1)
15690 LOCATE 2,40 SPRINT II fl

15700 LOCATE 2,58 SPRINT "% "
15710 LOCATE 3,20 SPRINT " at the load"
15720 LOCATE 2,20 sINPUT "4.Permissible tilt, p=",TI(LT)
15730 LOCATE 2,40 SPRINT M II

15740 LOCATE 3,20 SPRINT II It

15750 LOCATE 2,58 SPRINT "Ohm"
15760 LOCATE 2,20 sINPUT "5.Source resistance, Rs=",RS
15770 LOCATE 2,40 SPRINT II ll

15780 LOCATE 2,58 SPRINT "Ohm"
15790 LOCATE 2,20 sINPUT "6.Load resistance, RL=",RL
15800 LOCATE 2,40 SPRINT II II

15810 LOCATE 2,58 SPRINT It II .

15820 LOCATE 2,20 sINPUT "7.Transformat ion ratio, n=",N(F)
15830 LOCATE 2,40 SPRINT II II

15840 LOCATE 2,58 SPRINT 11 ms 11
15B50 LOCATE 2,20 sINPUT "8.Allowable rise time, t(rs)=",RT
15860 LOCATE 2,40 SPRINT It II

15870 LOCATE 2,58 SPRINT "Hz "
15880 LOCATE 2,20 sINPUT "9.Frequency of operation ,f<Hz)=",F(HZ>
15890 R(1)=.15*RS
15900 R(2)= N(F)*R(1)
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15910 R(1)=R(1>+RS
15920 R(2>=(R(2)+RL)/(N(F>*N(F))
15930 L(1)= INT <(R(1)*R(2)*TD/(10*((R<1)+R(2))*TI(LT))))*100)/100 

############ TABLE FOR "POT CORE ################

15940 REH * CORE TABLE *
15950 CIS 
15960 PRINT
15970 PRINT " Table of ferrite pot cores C Grade 3B73"
159B0 PRINT
15990 PRINT 1 
16000 PRINT

POT CORE Ae Ah t/mH AL*

16010 PRINT " 
16020 PRINT

[m«i‘21 [im>*23 [tums/mH‘.5] tnH/turns‘211

16030 PRINT ’ 
16040 PRINT

P 9/5 10.0 3.4 =<32.7 1260"

16050.PRINT ■ 
16060 PRINT

P 11/7
•

16.2 5.5 25.0 1610*

16070 PRINT 0 
16000 PRINT

P 14/8 25.35 9.7 =<24.4 2200"

16090 PRINT ” 
16100 PRINT

P 18/11 43.11 18 17.0 3460"

16110 PRINT ■ 
16120 PRINT

P 22/23 63.38 28 =<16.8 4650"

16130 PRINT ■ 
16140 PRINT

P 26/16 94.0 39 =<13.3 5620"

16150 PRINT ■ 
16160 PRINT

P 30/19 136.0 55 =<13.3 7500*

16170 PRINT ' 
16180 PRINT

P 36/22 201.5 75 10.5 9100"

16190 PRINT " P 42/29 264.86 140 =<11.46 10250"

16200 PSET <20,10)
16210 DRAW"R570 D178 L570 U178 R 115 D178 R100 U178 R100 D178 R130 U178" 
16220 PSET(20,43)
16230 DRAW "R570 LH-6*'1_ 455 "
16240 FOR X=54^TO 630 STEP 2:LINE(X,90>-(X,125):NEXT X 
16250 LINE(550,95) — (620,120>,0,BF 
16260 LINE(536,88)-(634,127),1,B 
16270 LOCATE 13,70 :PR INT "Select"
16280 LOCATE 14,70 :PRINT "Proper"
16290 LOCATE 15,70 :PRINT "Pot-Core"
16300 GOSUB 17130

##########################################################

16310 PSN=1:P$="P 9/5" :GOTO 16400 
16320 PSN=2:P$="P 11/7" :GOTQ 16400 
16330 PSN=3:P$="P 14/8" :GOTO 16400 
16340 PSN=4:P$="P 18/11" :GOTO 16400
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6350 PSN=5:P$="P 22/13" :GOTO 16400 
.6360 PSN=6:P$="P 26/16" :GOTO 16400 
6370 PSN=7:P$="P 30/19" :GOTO 16400 
.6380 PSN=8:P$="P 36/22" -.GOTO 16400 
6390 PSN=1:P$="P 42/29"
.6400 DIM AED(9) ,AWD(9),TMHD(9) ,ALD(9)
.6410 OPEN "I",#2,"PUL.TRF"
.6420 FOR N=1 TO 9 
6430 INPUT #2, A,B,C,D
.6440 AED(N)=A:AWD(N)=B:TMHD <N)=C:ALD(N)= D 
.6450 NEXT N 
.6460 CL0SE#2
,6470 REM * NO. OF TURNS *
*6480 N(1) = INT((SQR(L(1)/<ALD(PSN>*10A-9> > >*100>/100 
•.6490 N (2 > = INT ( (N(F)*N(1 ) >*100)/100 
.6500 CLS
.6510 LOCATE 10,20:PRINT !'B(sat.) for ferrite material of grade 3B7 is"
,6520 LOCATE 12,25:PRINT "0.35 V.s/mA2 Cat 70 degree centigrdeH"
• 6530 AT(F)=R(2>/(R(l)+R(2>)
16540 B(MAX)=(V(1)*TD*1000)/<N(1)*AED(PSN))
16550 X=(L(1)*1000/R(1>*PP >+(AT(F >*(1—(TD/PP)> >
16560 B(MAX)=INT((X*B(MAX)>*1000)/1000
16570 LOCATE 15,25 :PRINT "Calculated B(max>= V.s/mA2"
16580 LOCATE 15,43 :PRINT BCMAX)
16590 LOCATE 18,20 :PRINT "If B(sat> is close to calculated B(ma:<) then"
16600 LOCATE 20,18 :PRINT "Continue ,otherwise reconsider the core selection
16610 LINE <130,65 > —(520,100 >,1,E :LINE(126,63>-<524,102>,0,B
16620 LINE <155,106> — (500,125),1,B
16630 LINE(130,130)—(533,165),1,B :PAINT(300,40)
16640 LINE(128,64)—(522,101),0,B 
16650 LINE <153,105) — <502,126),0,B 
16660 LINE<128,129>-<535,166),0,B 
16670 LINE(220,172)-(520,186),0,BF 
16680 U*=INKEY^
16690 LOCATE 23,30 :PRINT "Press Y to continue :N to terminate"
16700 FOR D=1 TO 300 :NEXT D
16710 LOCATE 23,30 :PRINT "Press to continue : to terminate"
16720 FOR D=1 TO 300 :NEXT D 
16730 IF IJS="Y" OR U$="y" THEN 16770 
16740 IF U$="N" OR U*^"n" THEN 16760 
16750 GOTO 16680
16760 CLS:LOCATE 12,20:PRINT "Go For New Core ":END 
16770 WPA= <N(1)+N(2))*100/(.6*AWD(PSN))
16780 DIM TCM(41),WPG <41)
16790 OPEN "I",#2,"SPG"
16800 FOR N=1 TO 41
16810 INPUT #2, A,B
16820 TCM(N)=A:WPG(N)=B
16830 NEXT N
16840 CL0SE#2
16850 FOR N=1 TO 41
16860 IF WPA>35*10A3 THEN 16910
16870 IF WPA=TCM(N> THEN 16920
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16080 IF WPACTCM(N) THEN 16940 
16890 IF WPA=0 THEN 16960 
16900 NEXT N
16910 CLS:LOCATE 12,20:PRINT "DESIGN OUT OF RANG E":END 
16920 SWG=WPG(N):SWG*="SWG" :GOTO 16980 
16930 GOTO 16900
16940 SWG=WPG(N-1):SWG*="SWG" :GOTO 16980
16950 
16960 
16970 
16980 
16990 
17000 
17010 
17020 
17030 
17040 
17050 
17060 
17070 
17080 
17090 
17100 
17110 
17120 
17130 
17140 
17150 
17160 
17170 
17180 
17190 
17200 
17210 
17220 
17230 
17240 
17250 
17260 
17270 
17280 
17290 
17300

GOTO 16900
SW6=0:SWG*= "NOT APPLICABLE” -.GOTO 16980
GOTO 16900
V(2)=INT((N(F)*AT(F)*V(1)>*100)/100:CLS
R(1)=INT(<R(1)-RS)*100)/100:R(2)=INT(<(R(2)*N(F)*N(F))-RL)*100)/100
LOCATE 4,20:PRINT "l.POTJC0RE"SIZE 
LOCATE 4,58:PRINT ": 3B7GRADE"
LOCATE 6,20SPRINT "2.COIL FORMER
LOCATE 8,20:PRINT "3.PRIMARY TURNS & GAUGE
LOCATE 10,20SPRINT "4.SECONDARY TURNS & GAUGE
LOCATE 12,20SPRINT "5.PRIMARY RESISTANCE
LOCATE 14,20SPRINT "6.SECONDARY RESISTANCE
LOCATE 16,20sPR INT "7.PRIMARY INDUCTANCE
LOCATE 18,20sPRINT "8.OUT PUT VOLTAGE
LIN£(110,10)—(580,150),1,B
GOSUB 9550
CLS:Z=8sGOTO 7790
END
REM * SUB FOR CURSOR *
LET R=7
LOCATE R,60s PRINT "#":FOR P = 1 TO 300 : NEXT P 
LOCATE 13,70 sPRINT "Select"
LOCATE R,60sPRINT " ":FOR P=1 TO 300 : NEXT P 
LINE(550,95)-<620,102),0,BF

" ;P*

Single Section" 
";N(1);SWG 
:"?N<2>;SWG 
: " ; R (1 )
: ";R(2)
: " ; L (1)
:";V(2)

\

A*=INKEY*
IF A*=CHR*(13) THEN 17240 
IF (LEN(A*)<2) THEN 17150 
IF ASC(RIGHT*(A*,1)>=80 THEN 17260 
IF ASC(RIGHT*(A*,1))=72 THEN 17280
ON <R-5)/2 GOTO 16310,16320,16330,16340,16350,16360,16370,16380,16390 
GOTO 17150
LOCATE R,60sPRINT " "
LET R=R-t-2s IF R>23 THEN 17140 ELSE 17150 
LOCATE R,60sPRINT " "
LET R=R—2:IF R<7 THEN 17140 ELSE 17150
RETURN

***** end OF "PULSE TRANSFORMER " ROUTINE -*•***

18310 PSET(136,45) : DRAW"R310 D46 L310 U46 E7 R310 D46 G7":PAINT(150,42) 
18320 PSET (446,45 ) , 0 : DRAW"E7 "
18330 RETURN
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18400
18410
18420
18430
18440
18450
18460
18470
18480
18490
18500
18510
18520

LPRINT CHR* <14) "PULSE-TRANSFORMER DESIGN" 
LPRINT STRING*(80,"*")
LPRINT:LPRINT "l.POT CORE SIZE :
LPRINT:LPRINT " :
LPRINT:LPRINT "2.COIL FORMER :
LPRINT: LPRINT "3.PRIMARY TURNS %>. GAUGE 
LPRINT: LPRINT "4.SECONDARY TURNS GAUGE 
LPRINT:LPRINT "5.PRIMARY RESISTANCE 
LPRINT:LPRINT "6.SECONDARY RESISTANCE 
LPRINT:LPRINT "7.PRIMARY INDUCTANCE 
LPRINT:LPRINT "8.OUT PUT VOLTAGE 
LPRINT STRING*(80,"*")
END

GRADE" 
jle Section" 
’);SWG 
l) ;SWG

******** ROUTINE FOR "TO CONTINUE " ********

9550 REM * SUB FOR CONTINUE *
9560 X 25
9570 LOCATE X,X+40;PRINT "PRESS SPACE-BAR"
9580 X=X*7.45:LINE(X+315,X+15)—(X+475,X+19),1,BF 
9590 LINE(X+463,X+3)—(X+478,X+19),1,BF
9600 LINE(X+308,X~1)~(X+460,X+15>,1,B :LINE(X+306,X-2)-(X+462,X+16),1,B
9610 FOR D=1 TO 600 : NEXT D
9620 LINE(X+310,X.) — <X+458,X+14),0,BF
9630 FOR D=1 TO 300 : NEXT D
9640 A*=INKEY* : IF A*=" " THEN 9660
9650 GOTO 9560
9660 RETURN

ROUTINE FOR "TITLES"
10350 REM * SUB FOR TITLE *
10360 LINE(20,Y)—(639,Y+19),1,B 
10370 LINE(24,Y+2)—(635,Y+17),1,BF 
10380 FOP. N = 25 TO 329 STEP 2 
10390 LINE(N,Y+2)-(N,Y+17),0 
10400 LINE(660—N,Y+2)-(660-N,Y+17) , 0 
10410 NEXT N
10420 LINE(120,Y+3)—(540,Y+16),1,BF 
10430 LINE(340—X,Y+4)—(340+X,Y+15),0,BF 
10440 IF Y=2 THEN 10450 ELSE 10460
10450 ON Z GOTO 10480,10500,10540,10520,10560,10580,10600 
10460 IF Y =170 THEN 10470
10470 ON Z GOTO 10490,10510,10550,10530,10570,10590,10610 
10480 LOCATE 2,32 :PRINT "POWER TRANSFORMER DESIGN" : GOTO 10620

CONTD <DESIGN.BA5>



10490 LOCATE 
10500 LOCATE 
10510 LOCATE 
10520 LOCATE 
10530 LOCATE 
10540 LOCATE 
10550 LOCATE 
10560 LOCATE 
10570 LOCATE 
10580 LOCATE 
10590 LOCATE 
10600 LOCATE 
10610 LOCATE 
10620 RETURN

23.32 :PRINT
2.32 :PRINT "
23.32 :PRINT
2.30 SPRINT "
23.30 .-PRINT
2.31 SPRINT "
23.31 SPRINT
2.30 SPRINT "
23.30 SPRINT
2.30 SPRINT "
23.30 SPRINT
2.30 SPRINT "
23.30 SPRINT

"POWER TRANSFORMER DESIGN" sGOTO 10620 
AUTO TRANSFORMER DESIGN" s GOTO 10620 
"AUTO TRANSFORMER DESIGN" sGOTO 10620 
IMPEDANCE TRANSFORMER DESIGN" s GOTO 10620 
"IMPEDANCE TRANSFORMER DESIGN" s GOTO 10620 
CURRENT TRANSFORMER DESIGN" s GOTO 10620 
"CURRENT TRANSFORMER DESIGN" s GOTO 10620 
RECTIFIER TRANSFORMER DESIGN" : GOTO 10620 
"RECTIFIER TRANSFORMER DESIGN" s GOTO 10620 
CONVERTER TRANSFORMER DESIGN" s GOTO 10620 
"CONVERTER TRANSFORMER DESIGN" s GOTO 10620 
INVERTER TRANSFORMER DESIGN" s GOTO 10620 
"INVERTER TRANSFORMER DESIGN"

y.y.% y//2/7/2/2/2/.7.y,y.y. 7.7. 7. */.*/. 7.

MODULE FOR "VARIOUS CIRCUIT COMPONENTS" @@@@@

17310 REM * SUB FOR COMPONENTS *
17320 FOR Y=M TO N STEP 6 
17330 CIRCLE(X,Y),R,1,A*FC,B*FC 
17340 CIRCLE<X-40,Y),R,1,(B-90)*FC,(A+90)#FC 
17350 NEXT Y
17360 CIRCLE(X,M—6),R,1,(A+45)*FC,B*FC
17370 CIRCLE(X-40,M-6),R,1,IB-80>*FC,(A+45)*FC
17380 CipCLE(X,N+2),R,1,A*FC,<B-45)*FC
17390 CIRCLE(X-40,N+2),R,1, (B-45 >*FC, <A+90)*FC
17400 RETURN
17410 LINE(X,M—11)—(X+L,M—11)
17420 LINE < X—40,M—11)-(X-40-L,M-l1)
17430 LINE(X,N+7) — <X + L,N+7)
17440 LINE(X-40,N+7)-(X-40-L,N+7)
17450 RETURN
17460 LINE(X,Y)—(X+40,Y)
17470 LINE(X+40,Y-10)-(X +40,Y+10)
174B0 LINE(X+40,Y—4)—(X+60,Y—14 >
17490 LINE -(X+60,Y-25)
17500 LINE(X+40,Y+4)-<X+60,Y+14)
17510 LINE —(X+60,Y+25)
17520 PSET <X+47,Y+8) : DRAW" NR7 D3 "
17530 RETURN
17540 REM PNP2
17550 LINE(X,Y>—(X +40,Y)
17560 LINE(X+40,Y-10)-(X+40,Y+10)
17570 LINE(X+40,Y-4)-< X+60,Y-14)
17580 LINE -(X+60,Y-25)
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17590 LINE (X+40,Y+4)-(X+60,Y+14) 
17600 LINE -(X +60,Y+25)
17610 PSET(X+48,Y—8 > : DRAW" NR7 U
17620 RETURN 
17630 REM ARROW UP 
17640 LINE(X+4,Y-2)-(X+10,Y-5) 
17650 LINE —(X+16,Y—2)
17660 LINE < X+10, Y—5 )—(X+10,Y+LJ
17670 RETURN
17680 REM ARROW RT
17690 LINE(X+4,Y+2>-<X+10,Y+5>
17700 LINE —(X+4,Y+S)
17710 LINE(X+10,Y+5)—(X—10—L,Y+5)
17720 RETURN
17730 REM ARROW DN
17740 LINE(X+10,Y-5 >-<X+16,Y-2)
17750 LINE —(X+22,Y-5)
17760 LINE(X+16,Y—2)—(X+16,Y—L)
17770 RETURN
17780 REM ARROWL
17790 LINE(X—4,Y+2)—(X—10,Y+5)
17800 LINE —(X—4,Y+8)
17810 LINE(X-10,Y+5)-(X-10+L,Y+5) 
17820 RETURN 
17830 REM RES I —
17840 X =400 : Y=160 
17850 FOR N=1 TO M STEP 10 
17360 PSET(X+N,Y)
17870 DRAW"E5F5"
17880 NEXT N 
17890 RETURN 
17900 LINE(X—40,Y)~(X,Y)
17910-LINE(X+52,Y)-(X+90,Y)
17920 RETURN 
17930 REM CAP 
17940 PSET(X,Y)
17950 DRAW" D20 L10 R20 "
17960 PSET(X,Y+43)
17970 DRAW" U20 L10 R20 "
17980 RETURN
17990 REM BTY
18000 LINE(X,Y > —(X+40,Y)
18010 LINE(X+40,Y—6)—(X+40,Y+6) 
18020 LINE(X+60,Y-6>-(X+60,Y+6)
18030 LINE(X+50,Y-3)-(X+50,Y+3) 
18040 LINE(X+70,Y-3)-(X+70,Y+3) 
18050 LINE(X+70,Y)—(X+110,Y)
18060 RETURN
18070 REM BND
18080 LINE(X,Y)—(X+18,Y)
18090 LINE(X+4,Y+2>—(X+14,Y+2) 
18100 LINE(X+6,Y+4)—(X+12,Y+4)



18110 LINE(X+8,Y+6)-(X+10, Y+6)
18120 RETURN 
18130 REM DDF
18140 LINE(X+20, Y ) — (X+40,Y)
18150 LINE(X+40,Y-4)-(X+40,Y+4)
18160 LINE —(X+50,Y)
18170 LINE -(X+40,Y-4)
18180 LINE(X+50,Y-4)-(X+50,Y+4)
18190 LINE(X+50,Y)—(X+90,Y)
18200 RETURN 
18210 REM BRB 
18220 PSET(X,Y)
18230 DRAWD10 F20 NE8G8R17NU17NE8NB8 F20" 
18240 PSET(X—59,Y+58)
18250 DRAWR10 F20 NE8G8R17NU17NE8NG8 F20" 
18260 PSET(X+59,Y+58)
18270 DRAWL 10 G20 NH8NF8D17H17NR17F8 G20D10" 
18280 PSET(X,Y)
18290 DRAWD10 B20 NHBNF8D17H17NR17F8 G20L10" 
18300 RETURN
18340 REM RESI
18350 FOR N=1 TO M STEP 8
18360 PSET(X,Y+N)
18370 DRAW,,G4F4"
18380 NEXT N 
18390 RETURN

it ii it mi mi / r r c r rL (. X L L X END OF MAIN PROGRAM "DESIGN. BAS ">>>>>>>>



ROWER TRANSFORMER DESIGN
****************#*#***######**###*## #**********-***H ■*#-****-)<■* *-)<-*■*•#**■*•#•#•)<■*-**■)»•***#*■*•

1 .TYPE OF CORE

2 .EI -CORE QUALITY

3 .El-CORE STAMPING GRADE

4 .WINDOW AREA IN INCH

5 .CORE CROSS SEC.AREA IN INCH

6 .STACK THICKNESS IN INCH

7 .PRIM.TURNS AND GAUGE

8 .SEC.TURNS AND GAUGE

9 .SEC.TURNS AND GAUGE

• T 7

rCRNGO 

:H~RM(30)

: .91

: .96

: .96

: 1219.69 30 SWG

: 57.519 19 SWG

: 115.038 22 SWG
»***<« im*BI(***l(*lt**«***1l»*»»J(*t*(HHI**4*»#*1H(**1HHH* ****-***■*•*****#**■##*■#-*■***■*■•*•*■*-

1 .WINDING-LEMTH IN INCH, (PRIM.)= 1.4b

2 •WINDING-LENTH IN INCH, (SESS.)= 1.52

3 .WINDING-LENTH IN INCH, (SESS.)= 1.52

1 .TURNS PER LAYER OF PRIM. = 109.5

2 .TURNS PER LAYER OF SEC . = 36.48

3 .TURNS PER LAYER OF SEC . = 50.16

1 .TOTAL NO. OF PRIM. LAYERS = 1 1 . 13

2 •TOTAL NO. OF SEC. LAYERS = 1 . 57

3 .TOTAL MO. OF SEC. LAYERS = 2. 29
*******^*** ********* #****#•* *#**-# ****** #*■*#*-* **#***********#********#******-X--)HHHHH(-*

A = 1.1
B = 3.3
C = 2.76
D - .55
E .55
F = 1.65
G - .55

DIMENSIONS 
STAMPING SKETCH



1 .IRON-LOSS IN NATT5 : 6.95

? .nni'mi i ivy; im hams 

3 . If) I A!. I RAN5' npHFR~| prf 

'i .EXrrriRD n-fa fhafiR'ia ri-.N! thradf i

5 . T r !L FRAFU F AMFirmt I F N! '■ < rfg- CRN IF! )

6 . Ef-F I r: I F-.MC Y I H F’FRCEMTAGE

V- * -X -a- X r H * Jf * K M- « M -H ■* * * X H # -X •)( *«*>.* *. l( ff il H X H ai )( .# * if -)< X- * if *



AUTD TRANSFORMER DESIGN
**»»******»*H(*IHH(****»»imH(*****1HHHf***###IH('*»»#.H If**************#*********#.*.#*.#

1 .TYPE OF CORE
2 .EI-CORE QUALITY
3 .EI-CORE STAMPING GRADE
4 .WINDOW AREA IN INCH
5 .CORE CROSS SEC.AREA IN INCH
6 .STACK THICKNESS IN INCH
7 .PRIM.TURNS AND GAUGE
8 .SEC.TURNS AND GAUGE

: 33 
: CRGO 
: m~6(51)

: .91
: .84
: .94
: 10AM.6 30 SWG
: 1322.939 22 SWG

*************** ******* ************************************************** *##■*****

1 .WIMDING-LENTH IN INCH,(PRIM.)= 1.47
2 .WINDING-LENTH IN INCH,(SESS.)= 1.46

1 .TURNS PER LAYER OF PRIM. = 110.25
2 .TURNS PER LAYER OF SEC. = 48.18

1 .TOTAL NO. OF PRIM. LAYERS = 9.609999
2 .TOTAL NO. OF SEC. LAYERS = 27.45

A = 1.1
B = 3.3
C = 2.76
D = .55
E .55
F = 1.65
G = .55

DIMENSIONS 
STAMPING SKETCH

*****************************************************************************.#*#

1 .IRON-LOSS^IN WATTS : .44

2 .COPPER-LOSS IN WATTS : 14.32
3 .TOTAL TRANSFORMER-LOSS : 14.76
4 .EXPECTED TEMP-RISE(DEG-CENTI GRADE) : 32.43
5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. ) : 67.57
6 .EFFICIENCY IN PERCENTAGE : 67.02
********************************-* ***-*##*-**#»*-**-*(. ^Hi**^**^**#*^**^*^*^**^^^*^^^^^,.^

Dsbign Ends here 11



CURRENT TRANSFORMER DESIGN 
************************************************* *******************************

1 .TYPE OF CORE
2 .EI-CORE QUALITY
3 .EI-CORE STAMPING GRADE
4 .WINDOW AREA IN INCH
5 .CORE CROSS SEC.AREA IN INCH
6 .STACK THICKNESS IN INCH
7 .PRIM.TURNS AND GAUGE

, B .SEC.TURNS AND GAUGE
■»»1HI**H(»**'»***t*»t»1tt«»»***«******t*»#»*t***»*»»****#»**»4»»tM***t*)tJHHt*)HH**

1 .WINDING-LENTH IN INCH , (PR I,M . > = .75
2 .WINDING-LENTH IN INCH,<SESS.)= .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 .TOTAL NO. OF SEC. LAYERS = 3.73
********************************************************************************

A = .5
B = 1.5
C = 1.25
D = .25
E = .25
F = .75
G = .25
DIMENSIONS 

STAMPING SKETCH
************ ********************************************************************

1 .IRON-LOSS IN WATTS : .03
2 .COPPER-LOSS IN WATTS : .03
3 .TOTAL TRANSFORMER-LOSS : .06
4 .EXPECTED TEMP-RISE(DEG-CENTI GRADE) : .15
5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. ) : 99.85
6 .EFFICIENCY IN PERCENTAGE : 35.69
************** ****** ************************************* ***********************

Design Ends here 1 1

17
CRGO 
m-4(41)

. 19 

.23 

.51
10 22 SWG
900.9 45 SWG

***********************************************************************



IMPEDANCE TRANSFORMER DESIGN 
********************************************************************************

1 .TYPE OF CORE

2 .EI-CORE QUALITY

3 .EI-CORE STAMPING GRADE

4 .WINDOW AREA IN INCH

5 .CORE CROSS SEC.AREA IN INCH

6 .STACK THICKNESS IN INCH

7 .PRIM.TURNS AND GAUGE

8 .SEC.TURNS AND GAUGE

16

CRNGQ 

H-RM(23)

1.69

2.5

1.666667 

1350 29 SWG

771.74 27 SWG
********************************************************************************

1 .WINDING-LENTH IN INCH,(PRIM.)= 2.12

2 .WINDING-LENTH IN INCH,(SESS.)= 2.12

1 .TURNS PER LAYER OF PRIM. = 144.15

2 .TURNS PER LAYER OF SEC. = 120.84

1 .TOTAL NO. OF PRIM. LAYERS = 9.359999

2 .TOTAL NO. OF SEC. LAYERS =6.38
**************************-******************************************************

A 
B 
C 
D 
E 
F 
G

DIMENSIONS 
STAMPING SKETCH

********************************************************************************

1 .IRON-LOSS IN WATTS

2 .COPPER-LOSS IN WATTS

3 .TOTAL TRANSFORMER-LOSS

4 .EXPECTED TEMP-RISE(DEG-CENTIGRADE)

5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. )

6 .EFFICIENCY IN PERCENTAGE 

********************************************************************************

Design Ends here !!

= 1.5
= 4.5
= 3.75
= .75
= .75
= 2.25
= .75

***************************•***■#******************•*■#•**■#•*•#•##••*•#■#•*#■■*■***■#*#■*•#*******-+



************* ****** *************************************** ******** -It-*#*#**# ******

RECTIFIER TRANSFORMER DESIGN
******* *************** **********************************************************

1 .TYPE OF CORE

2 .EI-CORE QUALITY

3 .EI-CORE STAMPING GRADE

4 .WINDOW AREA IN INCH

5 .CORE CROSS SEC.AREA IN INCH

6 .STACK THICKNESS IN INCH

7 .PRIM.TURNS AND GAUGE

8 .SEC.TURNS AND GAUGE

17

CRGO 

m-4 <41)

. 19 

. 17 

.37

2683.33 45 SWG

212.844 34 SWG
********************************************************************************

1 .WINDING-LENTH IN INCH, <PR IM. )= .56

2 .WINDING-LENTH IN INCH,(SESS.)= .62

1 .TURNS PER LAYER OF PRIM. = 180.32

2 .TURNS PER LAYER OF SEC. = 62

1 .TOTAL NO. OF PRIM. LAYERS = 14.88

2 .TOTAL NO. OF SEC. LAYERS = 3.43
************************* *********** ********************************************

A = .5
B = 1.5
C = 1.25
D = .25
£ _ 'T Cj

F = .75
G = .25

DIMENSIONS 
STAMPING SKETCH

****** if***************************************#**********************-***********

1 .IRON-LOSS IN WATTS

2 .COPPER-LOSS IN WATTS

3 .T 01 A L TRANSFORMER-LOSS
4 .EXPECTED TEMP-RISE(DEG-CENT IGRADE)

5 .TOLERABLE AMBIENT TEMP<DEG-CENTI. )

6 .EFFICIENCY IN PERCENTAGE

.03 

. 06

8.999999L -02 

. 78 

99.22 

94.92
********************************************************************************



CONVERTER T Ft P» |x| Q f=^ O Ft M El R. DEES I GM********************************************************************************

1 .TYPE OF CORE

2 .EI-CORE QUALITY

3 .EI-CORE STAMPING GRADE

4 .WINDOW AREA IN INCH

5 .CORE CROSS SEC.AREA IN INCH

6 .STACK THICKNESS IN INCH

7 .PRIM.TURNS AND GAUGE

8 .SEC.TURNS AND GAUGE

9 .SEC.TURNS AND GAUGE

: 23 

CRGO 

H-RM(30)

.42

.37

.54

155.55 27 SWG

8.998 45 SWG

101.2: 25 SWG********************************************************************************

1 .WINDING-LENTH IN INCH,(PRIM.)= 1

2 .WINDING-LENTH IN INCH,(SESS.>= 1

3 .WINDING-LENTH IN INCH,(SESS.)= 1

1 .TURNS PER LAYER OF PRIM. = 100

2 .TURNS PER LAYER OF SEC. = 500

3 .TURNS PER LAYER OF SEC. = 47

TOTAL NO. OF PRIM. LAYERS = 1.55

TOTAL NO. OF SEC. LAYERS = .01

TOTAL NO. OF SEC. LAYERS = 2.15
************************************************ ■#***■**■**•*■***■*■*•**•**■*•*•***•* •**•***■*■#**

A = .75
B = 2.25
C = 1,87
D = .37
E = .37
F = 1.13
G = .37

DIMENSIONS 
STAMPING SKETCH

***************************************************#****-#*******-****************

1 .IRON-LOSS IN WATTS : 1.02

2 .COPPER-LOSS IN WATTS : .21

3 .TOTAL TRANSFORMER-LOSS : 1.23

4 .EXPECTED TEMP-RISE(DEG-CENTIGRADE) : 2.17

5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. ) : 97.83

6 .EFFICIENCY IN PERCENTAGE s 78.56



INVERTER TRANSFORMER DES I BN 
************ ***************** ************ ***************************************

1 .TYPE OF CORE

2 .EI-CORE QUALITY

3 .EI-CORE STAMPING GRADE

4 .WINDOW AREA IN INCH

5 .CORE CROSS SEC.AREA IN INCH

6 .STACK THICKNESS IN INCH

7 .PRIM.TURNS AND GAUGE

8 .SEC.TURNS AND GAUGE

9 .SEC.TURNS AND GAUGE

12A 

CRGO 

m-4 (41 ) 

.3 

.33

.59

47.04 21 SWG

3.571 45 SWG

36.033 22 SWG
*** ****** ***********************************************************************

1 .WINDING-LENTH IN INCH, CPR IM. > = .81

2 .WINDING-LENTH IN INCH,(SESS.)= .81

3 .WINDING-LENTH IN INCH,(SESS.)= .81 •

1 .TURNS PER LAYER OF PRIM. = 23.49

2 .TURNS PER LAYER OF SEC. = 260.82

3 .TURNS PER LAYER OF SEC. = 26.73

1 .TOTAL NO. OF PRIM. LAYERS = 2

2 .TOTAL NO. OF SEC. LAYERS = .01

3 .TOTAL NO. OF SEC. LAYERS = 1.34
********************************************************************************

A = .62
B = 1.87
C = 1.6
D = .32
E = .32
F = .94
G = .32

DIMENSIONS 
STAMPING SKETCH

******************************f-*************************************************

1 .IRON-LOSS IN WATTS : .37

2 .COPPER-LOSS IN WATTS : .25

3 .TOTAL TRANSFORMER-LOSS : .32

4 .EXPECTED TEMP-RISE(DEG-CENTIGRADE) : 1.24
5 .TOLERABLE AMBIENT TEMP(DEG-CENTI. ) : 93.75999

6 .EFFICIENCY IN PERCENTAGE 96.9



PULSE-TRANSFORMER DESIGN
#***-*•****# •#*-****-«-**•**-****##■***#•*-*■****'-#* ■*##■*-*#-#-*#*■** * ****** ********************

1.POT CORE SIZE ; P 14/8

: 3B7 GRADE

2.COIL FORMER : Single Section

3.PR I MARY TURNS & GAUGE : 233.54 45

4. SECONDARY TURNS &< GAUGE : 467.08 45

5.PRIMARY RESISTANCE : 11.25

6.SECONDARY RESISTANCE : 22.5

7.PRIMARY INDUCTANCE : . 12

8.OUT PUT VOLTAGE . 7.47
********#****#*#*#***#***#**#*#**********#*************************-*****#*■****#*




