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Beruf und Ausbildung des Funktechnikers
D a s K rie g s e n d e m it d em d a ra u ffo lg en d e n Z u sa m m e n b ru ch d e r d e u ts c h e n W irt­
s c h a ft h a t d ie S tru k tu r d e s fu n k te c h n is c h e n B e ru fs in s e in e n E in z e lh e ite n g ä n z lic h  
g e w a n d e lt. W ä hre n d in d e n le tz te n J a h ren v o r d e m  K rie g e u n d in d e n K rie gs ­
ja h re n s e lb s t d a s S c h w e rg e w ic h t d e r fu n k te c h n is c h e n T ä tig k e it a u f d em G e b ie t 
d e r R ü s tu n g la g , w u rd en « n a c h d e r K a p itu la tio n a lle d ie s b e z ü g lic h e n A rb e ite n  
e in g e s te llt. B e i o be rflä c h lic h e r B e tra c h tu n g d e r^ .S a c h la g e h a tte e s d a h e r z u n ä c h s t 
d e n A n sc h e in , a ls o b e in ^g ro ß e r T e il d e r m it fun k te c hn is c h e n A u fg a be n B e s c h ä f­
t ig te n n u n m e h r a rb e its los  P fe rd e n w ü rd e ; z u m in d e s t re c h n e te m a n m it e in e r g ew is ­
s e n O b e rfü llu n g d e s fun k te c hn is c h e n B e ru fs , h e rv o rg e ru fe n d u rc h d e n Z u s tro m  v o n  
A rb e its k rä fte n a u s d e n z u s a m m e n ge b ro c h e n en R ü s tu n gs b e tr ie b e n .

B e d a rf  d e r  R e p a ra tu rw e rk s tä tte n
D a ß d ie s e B e fü rc h tu n g e n g lü ck lic he rw e is e  v o re rs t n ic h t e in g e tro ffe n s in d , h a t d ie  
E rfa h ru n g d e r le tz te n J a h re in z w is c h e n g e le h rt. D e r H a u p tg ru n d h ie rfü r lie g t im  
A u ge nb lic k z w e ife llo s in d e m R ie s e n b e d a rf d e r z a h lre ic h e n R e p a ra tu rw e rk s tä tte n  
a n g u te n A rb e its k rä fte n . D e r B e d a rf is t s o g ro ß , d aß v ie le B e tr ie b e a u c h m it 
F a c h le u te n z w e ite n R a n g e s v o rlie b n e h m e n m ü s s e n —  e in e n e g a tiv e S e ite d ie s e r  
a n s ic h d u rc h a us n ic h t u n e rfre u lic h e n S a c h la g e . D ie B o m b e n a n g riffe u n d d ie  
s o n s tig e n K rie g s e re ig n is s e h a b e n e in en g ro ß e n T e il d e r B e v ö lk e ru n g u m ih re  
R u n d fu n k e m p fä n g e r g e b ra c h t o d e r d ie G e rä te s c h w e r b e s c h ä d ig t. D a w ä h re n d d e r  
K rie g s ja h re E in ze lte ile fü r d e n z iv ile n S e k to r fa s t ü be rh au p t n ic h t z u e rh a lten  
• -e n u n d A rb e itsk rä fte fü r R e p a ra tu rz w e c k e s o g u t w ie g a r n ic h t z u r V e rfü g u n g  

i d e n , w u rd e n d a rü b e r h in au s v ie le R e p a ra tu re n , d ie a u f n o rm a le A b nu tz u n g  
z u rü c k z u fü h re n s in d , n ic h t e rle d ig t. M a n d a rf w o h l b e h a u p te n , d a ß h eu te fa s t 
je de r z w e ite R u n d fu n ke m p fä n ge r in irg e n d e in e r F o rm  ü be rh o lu n gs b ed ü rftig  is t.

N e u  g e g rü n d e te  R e p a ra tu rb e tr ie b e  Ä
A u s d ie s e n G rü n d e n is t e s v e rs tä n d lic h , w e n n d ie R e p a ra tu rw e rk s tä tte n a u f J a h re  
h in au s n ic h t ü b e r A rb e its m a n g e l z u k la g en h öb en w e rd e n . D ie s e T a ts ac h e is t a uc h  
v o n v ie len  F a c h le u te n , d ie s ic h frü h e r in e in e m  A rb e its v e rh ä ltn is b e fa n d e n , e rk a n n t 
w o rd e n , u n d e s h e rrs c h t d e rz e it e in e w a h re In fla tio n h in s ic h tlic h E rö ffn u n g e ig e n e r  
R e p a ra tu rb e tr ie b e . V ie le tü c h tig e F a ch le u te n eh m e n d ie G e le g e n h e it w a h r u n d  
g rü nd en s ic h a u f d ie s e W e is e e in e s e lb s tän d ig e E x is te n z , d ie je d o c h a u f d ie  
D a u e r w o h l n u r v o n d en B e s te n u n d T ü c h tig s te n e rh a lte n w e rd e n k a n n . D e n n e s  
is t a llg e m e in b e k a n n t, d a ß g e ra d e d ie n o c h re ic h lic h u n g e k lä rte w irts c h a ftlic h e  
S itu a tio n d a s A u fk o m m e n v o n B e tr ie b e n g e s ta tte t, d ie m a n in n o rm a le n Z e ite n  
lie b e r n ic h t s e h e n m ö c h te . F e rn e r v e rla n g t d e r h e u tig e R e p a ra tu rb e tr ie b d e ra rt 
u m fa s s e n d e u n d in s e in z e ln e g e h e n d e te c h n is ch e F a ch ke n n tn is s e , d a ß  s ic h im  L a u f 
d e r Z e it g a n z v o n s e lb s t d ie S p re u v o m  W e iz e n s o nd e rn w ird . D ie a lle n th a lb e n  
a u fta u ch e n d e n z w e ife lh a fte n E x is te nz e n w e rd e n g en au s o s c h n e ll v e rs c h w in d e n , 
w ie s ie g e k o m m e n s in d .

F a c h k rä fte  im  P ro d u k tio n s s e k to r
A b e r n ic h t n u r d e r R e p a ra tu r-, s o n de rn a uc h d e r P ro d u k tio n s s e k to r h a t a u f d em  
G e b ie t d e r R u nd fun k te ch n ik g ro ß e n B e d a rf a n fu n k te c h n is c h en F a c h k rä fte n . D a ß  
d e r M a rk t fü r R u n d fu n k e m p fä n g e r h e u te b e i u n s in fa s t u n b e s c h rä n k te m M a ß e  
a u fn a h m e fä h ig is t. d ü rfte g e n a u s o b e k a n n t s e in w ie d ie T a ts a c h e , d aß  d ie K a p a ­
z itä t d e r b is h e r fü h re n d e n G ro ß firm e n e n tw e d e r s ta rk h e ra b ge se tz t is t o de r a b e r  
a u s  M a te ria l- u n d P e rs o n a lg rü n d e n n ic h t v o ll a u s g e n u tz t w e rd e n k a n n . D ie lo g is c h e  
F o lg e is t d a s A u fta u c h e n v ie le r K le in - u n d K le in s tb e tr ie b e , d ie s ic h —  m e h r- o d e r  
w e n ig e r le g a l — m it d e r P rod u k tion v o n R u n d fu n k e m p fä n g e rn v o n le id e r o ft 
z w e ife lh a fte r G üte b e fa s s e n . D ie E n tw ic k lu n g w ird a uc h h ie r ä h n lic h v e rla u fe n  
w ie a u f d e m R e p a ra tu rse k to r: B e i W ie d e rk e h r n o rm a le r V e rh ä ltn is s e , a ls o b e i 
s te ig e n d e n A n s p rü c h e n d e s K u n d e n a n P re is w ü rd ig k e it u n d Q u a litä t, w e rd e n d ie  
*** s c h e r u n te r d e n K le in p ro du ze n ten z u r E in s te llu n g ih re r T ä tig k e it g e z w u n g e n  

d e n , s e i e s a ls F o lg e d e s n a tü r lic h e n R e in ig un gs p roz e s s e s e in e r w ie d e rg e s u n -  
m m d e n  W irts c h a ft o d e r a ls  F o lg e b e h ö rd lic h e n  Z w a n g s , ü b e r d a s W o h l u nd W e h e  
d ie s e r U n te rn e h m e n w ird d ah e r in e rs te r L in ie d a s fa ch te c h n is c h e K ö n n e n d e r  
m a ß g e b e n d e n K ö p fe e n ts c h e id e n , w e nn m a n v o n d en s e lb s tv e rs tä n d lic he n V o ra u s ­
s e tz u n g e n e n ts p re c h e n d e r m o ra lis c h e r u n d k a u fm ä n n is c h e r Q u a litä te n a b s ie h t. E s  
s teh t a b e r a u ß e r Z w e ife l, d a ß d e r m it ü b e rd u rc h s c h n ittlic h g u te n u n d s o lid e n  
K e n n tn is s e n a u s g e s ta tte te R u n d fu n k sp e z ia lis t a u c h in P ro d u k tio n s b e trie b e n s e in e  
S te llu n g a u f d ie D a u e r b e h a u p te n w ird .

D e r  E n tw ic k lu n g s in g e n ie u r
J e de r g rö ß e re B e trie b s te h t n ic h t n u r v o r re in e n P rod u k tion s -, s o n de rn a u c h v o r  
E n tw ic k lu n g s - u nd K o n s tru k tio n s a u fg a b e n , d ie fü r d a s G e d e ih e n d e s U n te rn e h m e n s  
m in d e s te n s g e n a u s o w ic h tig s in d w ie e in e r ich tig g e fü h rte P ro d u k tio n . N a tu r­
g e m ä ß ^  is t d e r h ie rb e i a n fa lle n de P e rs o n a lb e d a rf g e rin g e r a ls in d en M o n ta g e -  
u n d P rü frä u m e n , u n d e in e z ie lb e w u ß te B e tr ie b s le itu n g w ird a u c h a u s g u ten G rü n ­
d e n d a fü r s o rg e n , d a ß d a s P e rs o n a l d e r E n tw ic k lu ng s la bo rs n u r e in e n g e rin g e n  
P ro z e n ts a tz d e r g e s a m te n B e le g s c h a ft d a rs te llt. E s w ä re  n äm lic h v o llk o m m e n  fa ls c h , 
E n tw ic k lu ng s a rb e ite n n a c h d e m b e k a n n te n M a u re rp r in z ip q u a lita tiv u n d q u a n ti­
ta tiv fo rc ie re n z u w o lle n , d e n n z e h n m itte lm ä ß ig e In a e n ie u re le is te n le tz te n  E n de s  
b e d e u te n d w e n ig e r a ls z w e i ü b e rd u rc h s c h n ittlic h e K ö n n e r. D ie N a c h fra g e n a c h  
E n tw ic k l« n gs fa c h leu te n w ird d ah e r b e s o n d e rs d a n n , w e n n d e r e in z e ln e B e tr ieb  
f in a n z ie ll w ie d e r s e h r s c h a rf re ch n e n m u ß —  u n d d a s is t h eu te s c h o n z u e in e m  
g ro ß e n T e il d e r F a ll —  s ic h n u r in m ä ß ig e n G re n z e n h a lte n . V o m  S ta n d p u n k t d e s  
A rb e its u c h e n d e n is t d a s a be r in s o fe rn u n b e d e n k lic h , a ls d a s o ro z e n tu a le V e r ­
h ä ltn is z w is c h e n w irk lic h e n E n tw ic k lu n g s fa c h le u te n u n d s o n s tige n F u n k te c h n ik e rn im  
A n g e b o t a n n ä h e rn d d a s s e lbe is t w ie in d e r N a c h fra g e . E s is t e rs tau n lic h , w ie  
k le in d ie S c h a r v o n w irk lic h  b ra u c h b a re n E n tw ic k lu n a s in q e n ie u re n is t, u n d e s  
is t fe rn e r z u b e rü cks ic h tig e n , d a ß s ic h h e u te s fc h o n d i® R e ihe n d e r S p itz en k rä fte  
d u rc h A b w a n d e ru n g o d e r A b b e ru fu n g in s A u s la n d z u lic h te n b e g in n e n . T ro tz d e m  
w ird s ic h v o r a lle m a u f d e m E n tw ic k lu n g s s e k to r d e r v o rh in s c h o n e rw ä h n » ®  
R e in ia u n g s p ro re ß v e rh ä ltn is m ä ß ig s c h n e ll v o llz ie h e n , d e n n g e ra d e in d e n a u f­
g e b läh ten B e trie b e n d e r R ü s tu n g s in d „F a c h le u te " in S te llu n g e n g e la n g t, d ie  
s o n s t n u r d en S p itz e n k ö n n e rn V o rb e h a lte n s in d . E s is t s e lb s tv e rs tä n d lic h , d aß  d ie s e  
L e u te h eu te u n d J n Z u k u n ft w e n ig A u s s ic h t h a b e n w e rd e n , in d e r d e u ts c h e n  
F ried e n s w irts c h a ft ä h n lic h e P o s te n z u e rla n g e n , u n d d a s is t n a tü r lich u n d r ic h tig .

A u s s ic h te n  d e r  T h e o re tik e r
W ä h re n d a ls o a u c h d e r g u tq u a lifiz ie rte E n tw id c lu n q s fa c h m a n n k e in e s w eg s h o ff­
n u n g s lo s in d ie Z u k u n ft z u s e h e n b ra u c h t, s c h e in e n d ie A u ss ic h te n d e r re in e n  
T h eo re tike r  a u f  G ru n d  d e r  v e rä n d e rte n  w ir ts c h a ft lic h en  S itu a tio n  n ic h t  s e h r  g ü n s tig  

z u s e in . E in T e il v o n ih n e n —  u n d z w a r d e r b e s te T e il —  w ird  , w o h l im  A u s la nd  
F u ß fa s s e n . D ie  D u rc h s c hn itts th e o re tik e r h ing eg en —  u n d s ie s in d w e it in d e r Ü b er­
z a h l —  w e rd e n ih r B ro t w e ite rh in im  In la n d s u c h e n m ü s s e n . O b s ie e s f in d en  w e r­
d e n , w ird d ie  Z u k u n ft le h re n . E s s p re ä ie n  le id e r z w e i g e w ic h tig e G rü n d e d a g e g e n : 
e in e rs e its w ird s ic h d ie d eu ts c h e W irts c h a ft k a um  n o c h e in e n e n n e n s w e rte Z w e c k -, 
g es c h w e ig e d e n n G ru n d la g e n fo rs c h u ng le is te n k ö n ne n , a n d e re rs e its s teh t d e r z u  
re in th e o re tis ch e r A rb e it e rzo g e n e W is s e n sc h a ftle r d e n d e rz e itig e n E rfo rd e rn iss e n  
re ic h lic h h ilflo s g e g e n ü b e r. D a s b e o b a c h te t m a n im m e r w ie d e r. E r k a n n s ic h  
a u c h n u r s e lten u m s te lle n u n d s ic h d a z u , e n ts c h lie ß e n , d e n S c h re ib tis c h u n d d ie  
L og a rith m e n ta fe l m it d e m  R ö h re nv o ltm e te r, d em  O s z illo g ra fe n o d e r g a r d em  L ö t­
k o lb e n z u v e rta u s c h e n . In d e ss e n is t d ie Z a h l d ie s e r L e u te z u g e rin g , a ls d a ß s ie  
d a s a llg e m e in e  B ild d e r B e ru fs a u s s ic h te n in d e r  F u n k te c h n ik  n e n n e n s w e rt b e e in flu ß t.

Z u k u n fts a u s s ic h te n  d e s  F u n k te c h n ik e rs
D e r v o rs te h e n d e a llg e m e in e Ü b e rb lic k z e ig t, d a ß d e r B e ru f d e s F u n k te c h n ik e rs  
im a llg e m e in e n S in n e k e in e s w e g s a n B e de u tu n g v e rlo re n h a t; e r s c h e in t im  
G e g e n te il s te ig e n d e B e d e u tu n g z u g e w in n e n , w e n n m a n n ic h t n u r d ie R u n d fu n k ­
te c h n ik , s o n d e rn a u c h d ie a n d e re n T e ilg e b ie te d e r F u n k te c hn ik in d ie B e tra c h tu n g  
e in b e z ie h t. E s is t z w a r s e lb s tv e rs tä n d lic h , d a ß u n s in D e u ts c h la n d a u f la n g e Z e it 
h ina us S p e z ia lg e b ie te v e rs c h lo s s e n b le ib e n w e rd e n , d ie in d en S ie g e rs ta a te n  
in b lü h e n d e r E n tw ic k lu n g s te h en . E s s e i n u r a u f d ie F e rn s e h te c h n ik u n d d ie R a d a r­
te c h n ik m it ih re n fa s t u nü be rs e h ba re n A u s s ic h te n , a uc h a u f d em z iv ile n S e k to r, 
h in g e w ie s e n . A lle d ie s e G e b ie te b le ib en u ns in ih re r u rs p rü n g lic h e n B e d e u tu n g  
h e u te a u s 'G rü n d e n , d ie in e in e r d e fin itiv e n U n te rd rü c k u n g je d e s k ü n ftig e n K rie g s ­
p o te n tia ls w u rze ln u n d d a h e r b e i d e m  v e rn ü n ftig e n T e il d e r B e v ö lk e ru n g v o lls te s  
V e rs tän dn is  f in d e n , n o c h v e rs c h lo s s e n . In d e s s e n f in d e t d e r m it F a n ta s ie u n d g rü n d ­
lic h e n K e n n tn is s e n v e rse h e n e F u n k te c h n ik e r m a n c h e n W e g , u m a u s d en re ic h en  
w is s e n s ch a ftlic h -p ra k tis c h e n E rg e b n iss e n d e r d u rc h d e n K rie g v o ra n g e trie b e n e n  
S p e z ia lte c h n ik m a n c h e rle i E rk e n n tn is s e a u f fr ie d lic h e , u ns h eu te e rla u b te A rb e its ­
g eb ie te z u ü b e rtra g e n . H ie r is t e s in s b e s o n d e re d ie E le k tro m e d iz in , d ie a u s te c h ­
n isc h e n N e u e ru n g e n , im  K rie g z u m  U n h e il d e r M e n s c h e n e rd ac h t, m a n c he n N u tze n  
z ie h e n k a n n . A u c h d ie e le k tr is c h e W ä rm e te c h n ik , d ie E le k troc h em ie , d ie S ta rk ­
s tro m te c h n ik u n d v ie le a n d e re G e b ie te m a c h e n la u fe n d v o n fu n k te c h n is c h en V e r­
fa h re n u n d N e u e ru n g e n G e b ra u c h , s o d a ß d e r F u n k te c h n ik e r m e h r u n d m e h r G e ­
le g e n h e it h a t, s ic h in G e b ie te e in z u s c h a lte n , a n d ie v o r e in e m  J a h rz e h n t n o c h n ie ­
m a n d d a c h te . D a s is t e in w e ite re r G ru n d , u m d e n A u s s ic h te n d e s F u n k te c h n ik e rs  
fü r d ie Z u k u n ft n ic h t p e s s im is tis c h g e g e n ü b e rz u s te h e n . U n d w e n n d ie S ie g e rs ta a te n  
e in s t z u d e r Ü b e rz eu gu ng  g e la n g e n , d a ß  d ie n e u e s te n u n d z w e ife llo s in te re s s a n ­
te s te n fu n k tec h n is c h e n T e ilg e b ie te v o n D e u ts c h la n d n ic h t m iß b ra uc h t w e rd e n , s o  
e rö ffn e n s ic h a lle in m it d e r F e rn s e h te c h n ik W e ge u n d A u ss ic h te n , d ie w ir in ih re r  
B e d e u tu n g h eu te n oc h g a r n ic h t a b s e h e n k ö n n e n .
W ie m a n s ie h t —  e s lo h n t s ic h , e in g u te r F u n k te c h n ik e r z u w e rd e n . W e r a be r  
n ic h t d ie n ö tig e L u s t u n d L ie b e z u d ie s e m  B e ru f a u fb r in g t u n d s ic h ih m  im  A u g e n ­
b lic k n u r d e s h a lb z u w e n d e t, w e il e r g e w is s e , h ie r n ic h t n äh e r z u e rö rte rn d e V o r ­
te ile s e h r m a te rie lle r A rt v e rs p ric h t, w ird —  a u f w e ite S ic h t g es e h e n —  S c h iffb ru c h  
e rle id e n . W e r je d o c h d e n e rn s th a fte n W u n s c h n a c h g u te n u n d s o lid e n K e n n tn is s e n  
h a t, d e r w ird —  e n ts p re c h e n de B e g a b u n g v o ra u s g e s e tz t —  d a s h ie rfü r n ö tig e  
G e ld u n d d ie e rfo rd e rlic h e Z e it n ic h t u m s o n s t o p fe rn . D ie s e T a ts ac h e is t v o n  
v ie le n e rk a n n t w o rd e n , u nd d ie N a c h fra g e n ac h g ee ign e te n A u s b ild u n g s m ö g lic h ­
k e ite n is t e rh e b lich . N a ch s te h e n d s o ll d a h e r u n te r B e rü c k s ic h tig u n g d e r e in z e ln e n  
A u s b ild u ng ss tu fe n  h ie rv o n d ie R e d e s e in .

A u s b ild u n g  d e s  R e p a ra tu r te c h n ik e rs
Z u n äc h s t b e n ö tig e n d ie R e p a ra tu rb e trie b e F a c h le u te , d ie n e b e n e in e m  M in d es tm a ß  
a n h an dw e rk lic h e m  K ö n n e n ü b e r s e h r s o lid e e le k tro tec h n is c h e u n d fu n k te c h n is c h e  
G ru n d la g e n v e rfü g en . D a rü b e r h in a u s m ü s s e n s ie w e itre ic h e n d e E rfa h ru n g e n im  
A u fb a u u n d d e r S c h a ltu n g , s o w ie d e n m ö g lic h e n F e h le rq u e lle n e in fa c h s te r u n d  
k o m p liz ie rte s te r R u n d fu n k em p fä n g e r b e s itz e n . F a c h le u te , d ie d ies e n F o rd e ru n g e n  
w irk lic h g e n ü g e n , s in d n ic h t s e h r z a h lre ic h . D e r G ru n d lie g t v o r a lle m  d a rin , d a ß  
s ic h d ie A u s b ild u n g d ie s e r L e u te a u s d e r P ra x is h e ra u s v o llz o ge n h a t. V ie le , w e n n  
n ich t d ie m e is te n R u n d fu n k -R e p a ra tu r-F a c h le u te v e rfü g e n ü b e rh a u p t n ic h t ü b e r e in  
s c h u lm ä ß ig e s F a c h w is s e n , s o n d e rn h a b e n s ic h d a s n ö tig e R ü s tz eu g in frü he re n  
J a h re n a ls b e g e is te rte B a s tle r o d e r A m a te u re a n g e e ig n e t...  S o k o m m t e s , d a ß  
m a n c h e d ie s e r L e u te m it e in e m o ft g e ra d e z u e rs ta u n lic h e n te c h n is c h e n G e fü h l 
a u c h k o m p liz ie rte F e h le r m it S ic h e rh e it z u f in d en u nd z u b eh eb en v e rs te h e n . E s  
s in d je d oc h n u r s e h r w e n ig e , d ie tro tz B e g e is te ru n g u n d g u te n W ille n s m it d e r  
h e u tig e n T e c h n ik S c h ritt h a lten k o n n te n , e in fa c h , w e il v ie len d ie s o lid e n G ru n d ­
k e n n tn is s e fe h le n , o h n e d ie m a n s c h w ie rig e re E rs c h e in u n g e n a u ch m it d e r g rö ß te n  
te c h n is c h e n B e g a b u n g n ic h t b e h e rrs c h e n k a nn .
U m  d e m  a bz u he lfe n , u n d v ie lle ic h t a u c h in d em  B e s treb en , d ie s e m  e tw a s in d e r  
L u ft h ä n g e n d e n B e ru fs z w e ig e in e g ew is s e B a s is z u g e b e n , h a t m a n d ie B e ru fe  
d e r s o g . R u n d fu n k in s ta n d s e lz e r u n d R u n d fu n k m ec h an ike r g e s c h a ffe n . W ä h re n d d e r  
e rs te B e ru f e in A n le rn b e ru f m it e n ts p re c h e n d g e rin g e re n A n s p rüc h e n a n u m ­
fa s s e n d e K e n n tn is s e is t1) , s e tz t d ie T ä tig k e it im  z w e ite n  B e ru f e in e  re g e lre c h te L e h r­
z e it m it fo lg e n d e r G e s e lle n - b z w . M e is te rp rü fu n g v o ra u s . D a s B e s te h e n d e r  
M e is te rp rü fu n g b e re c h tig t z u r F ü h ru ng d e s T ite ls „M e is te r d e s R u n d fun k m e c ha ­
n ik e rh a n d w erk s ". W ir h a b e n e s a ls o h ie r m it e in e m H a nd w erk s z w e iq z u tu n , 
d e r s ic h in s e in e m  N iv e a u , s e in e r A u s b ild u n g s fo rm , s e in e r A u s b ild u n g s g ü te u n d in  
s e in e n w irts c h a ftlic h e n K o ns e q u e n z e n fü r d e n e in z e ln e n B e ru fs v e rtre te r in n ic h ts  
v o m  B e ru f e tw a e in e s B ä c ke rs o d e r S c h u s te rs u n te rs c h e id e t. O h n e s e lb s tv e rs tän d lic h  
a u ch n u r im  g e rin g s te n d ie g ro ß e v o lk s w irts c h a ftlic h e B e d eu tu ng d e s H a n d w e rk s , 
u m d e s s e n S a u b e rk e it u nd S tü tz u n g s ic h s e it je h e r d ie H a n dw e rk s ka m m e rn v o r-  
b ild lic h e rw e i^e b e m ü h e n , h e ra b s e tze n z u w o lle n , m u ß s e h r b e z w e ife lt w e rd e n , 
o b d ie re in h an dw e rk lic h e A u s b ild u n g s fo rm d e ^ B e ru f d e s R u n d fu n k -R e p a ra tu r­
fa c h m a nn s w irk lic h e n ts p ric h t. D a s S c h w e rg e w ic h t d e r a lte n g e lä u fig e n H a n d w e rk s ­
b e ru fe lie g t d oc h in d e r re in m a n u e lle n T ä tig k e it, w ä hre n d d ie e rfo lg re ic h e E r­
le d ig u n g v o n R u n d fu n k re p a ra tu re n —  w e nn e s s ic h n ic h t g e ra d e u m d a s A u f­
h ä n g e n e in e r a b g e ris s e n e n A n te n n e h a n d e lt —  w e itg e h e n d e th e o re tis c h e K e n n t­
n is s e v o ra u s s e tz t, ü b e r d ie m a n c h e r D u rc h s c h n itts in g e n ie u r n ic h t v e rfü g t. D a ra u s  
e rg ib t s ic h z w a n g s läu fig , d a ß d ie A u s b ild u ng in F o rm e in e r re g e lre c h te n L e h re  
fü r d e n R u n d fu n k fa c h m a n n n ic h t a n g e b ra c h t e rsc h e in t. In je d e r h a n d w e rk lic he n  
L e h re w e rd e n b e k a n n tlic h H a n d fe rtig k e ite n u n d a lte , s te ts g le ic h b le ib e n d e A rb e its ­
v e rfa h re n g e w is s e rm a ß e n v e re rb t, u nd e s is t b e is p ie ls w e is e k a u m  z u e rw a rte n , 
d a ß s ic h in d e r A n fe rtig u n g d e s B ro tte ig s o de r in d e r B e so h lu n g v o n S c h u h e n  
u m w ä lz e n d e N e u e ru n g e n v o llz ie h e n . W ie s te h t e s h ie r a b e r in d e r R u n d fu n k ­
te c h n ik ? W ird e in s o g . R u n d fu n k m e Ä a n ik e r, d e r d u rc h e in e L e h re g e g a n g e n is t

’ ( D ie s e r  B e ru fszw e ig  s o ll  n a ch  M itte ilu n g  d e r  In d u s tr ie -  u n d  H a n d e ls k a m m e r  in  Z u k u n ftw e g fo lie n .  
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u n d d a h e r h au p ts ä c h lic h a u f d a s H a n d w e rk lic h e s e in e s B e ru fe s d re s s ie rt w u rd e , in  
d e r L a g e s e in , s e in e m  L e h rlin g K e n n tn is s e z u v e rm itte ln , d ie a u f ih n in im m e r  
n e u e r F o lg e e in s tü rm e n u n d m it d e re n V e ra rb e itu n g e r s e lb s t S c h w ie rig k e ite n h a t?  
Z w e ife llo s w ird d ie Q u a litä t d e r A rb e it a u f d ie D a u e r d a ru n te r le id e n , w e n n e s  
in d ie s e m B e ru f b e i d e r s ta rre n h a n d w e rk lic h e n L in ie b le ib t. D ie B e ru fs - u n d  
F a c h s c h u le n k ö n n e n h ie r a u f d ie D a u e r k e in e n A u s g le ic h s c h a ffe n , d e n n d ie im  
R a hm e n e in e r h a n d w e rk lic h e n L e h re z u r V e rfü g u n g s te he nd e U n te rric h ts ze it is t 
v ie l z u k n a p p u n d d e r L e h rlin g w ird d u rc h d ie A rb e ite n in s e in e r W e rk s ta tt v ie l 
z u s ta rk b e la s te t, a ls d a ß e r a u s d e m a n d en B e ru fs s c h u le n d a rg e b o te n e n  
U n te rr ic h ts s to ff n e n n e n s w e rte n N u tz e n z ie h e n k ö n n te . G a n z a b g e s e h e n v o n d en  
a us b ild u ng s m ä ß ig e n N a c h te ile n , d ie m it d e r h a n d w e rk lic h e n L e h re d e m ju n g e n  
B e ru fs a n w ä rte r e n ts te h e n , is t d u rc h a us n ic h t e in z u s e h e n , d a ß e r in w irts ch a ftlic h e r 
H in s ic h t a u f d e m h a n d w e rk lic h e n N iv e au v e rb le ib en s o ll, d e n n m a n v e rla n g t v o n  
ih m  s c h lie ß lich L e is tu n g e n , d ie s ic h m it d e n e n m ittle re r te c h n is c h e r A n g e s te llte r m it 
k o s ts p ie lig e r fa c h lic h e r A u s b ild u n g je d e rz e it m e s s e n k ö n n e n .
E s w ä re a ls o z u ü b e rle g e n , w ie h ie r a m  b e s te n A b h ilfe z u s c h a ffe n is t. W e n n w ir  
K o m p e te n z fra g e n u nd B e la ng e b e h ö rd lic h e r u n d h a lb o ffiz ie lle r O rg a n e im In te r­
e s s e d e s B e ru fs s ta n d e s u n d d e s ju n g e n N a c h w u c h s e s e in m a l g ä n z lic h a u s d em  
A u g e la s s e n u nd u n s g a n z u n e ig e n n ü tz ig n u r u m d ie r ic h tig e u n d g e re c h te E in ­
s tu fu n g d e s R u n d fu n k -R ep a ra tu rs p e z ia lis te n  b e m ü h e n , s o g ib t e s z w e ife llo s M itte l 
u n d W e g e fü r L ö s u n g e n , d ie v ie lle ic h t n ic h t g e ra d e a ls id e a l, im m e rh in je d o c h  
a ls e n ts ch e id e n d e V e rb e s s e ru n g e n z u b e z e ic h n e n s in d . E s w ird d a h e r v o rg e ­
s c h la g e n , d ies e n B e ru f a u s d e r h a n d w e rk lic h e n S p h ä re v o llk o m m e n h e ra u s ­
z u n e h m e n u n d d en A n w ä rte rn e in e A u s b ild u n g z u te il w e rd e n z u la s s e n , d ie e in  
M itte ld in g z w is ch e n d e r A u sb ild u n g e in e s T e c h n ik u m in g e n ie u rs u nd e ine s H a nd ­
w e rk e rs d a rs te llt. D ie A u s b ild u n g k ö n n te s ic h u n te r Z u h ilfe n a h m e d e r R ä u m e u n d  
H ilfs m itte l e in e s T e c h n ik u m s o de r e in e r B e ru fss c h u le v o llz ie h e n . G e d a c h t is t d a b e i 
a n e in e n L e h rg a n g v o n e tw a 2 — 3 S e m e s te rn , w o b e i d ie H ä lfte d e r Z e it fü r th eo ­
re tis c h e n U n te rric h t, d ie a n d e re H ä lfte fü r d ie D u rc h fü h ru n g e n ts p re c h e nd e r  
P ra k tik a v o rg e s e h e n is t. D e n T e iln e h m e rn m ü ß te w e ite rh in d e r N a c h w e is e in e r  
m in d e s te n s z w e ijä h r ig e n p ra k tis c h e n T ä tig k e it in e ine m a n e rk a n n te n u n d g u t g e ­
le ite te n R u n d fu nk b e tr ieb  z u r P flic h t g e m a c h t w e rd e n , d e n n e s is t s e lb s tv e rs tä n d lic h , 
d aß e in e B e v o rz u g un g d e r T h eo rie s o fo rt z u e in e m a n d e re n E x tre m n eg a tiv e n  
V o rze ich e n s fü h re n w ü rd e . D ie K o s te n d e s L eh rg an ge s lie ß e n s ic h v ie lle ic h t z u  
e ine m T e il d a d u rc h f in a n z ie re n , d a ß d ie P ra k tik a a ls re g e lre c h te R e p a ra tu r­
b e tr ie b e a u s g e b a u t w e rd e n , d ie s ic h s e lb s t e rh a lten u n d d ie g le ic h z e itig d e m  
K u rs te iln e hm e r u n te r fa c h m ä n n is ch e r L e itu n g d ie r ic h tig e F ü h ru n g e in e s s o lc h e n  
B e tr ie b e s z e ig e n . N a c h A b s o lv ie ru n g d ie se s L e h rga n g e s k ö n n te e in e P rü fu n g s ta tt­
f in d e n , d u rc h d e re n B e s te h e n d e r*  T e iln e h m e r z u m „R u n d fu n k te c h n ik e r" d e k la rie rt  
w ird . E s w ä re z u ü b e rle g e n , o b m a n d ies e A rt d e r A u s b ild u n g n ic h t n u r fü r d e n  
R e p a ra tu rte c h n ik e r, s o n d e rn a u c h fü r a n d e re Z w e ig e v o rs ie h t (z . B . P rü fte c h n ik e r, 
P ro d u k tio n s te c h n ik e r u s w .). M a n h ä tte e s . je d e n fa lls g a n z in d e r H a n d , d en U n te r­
r ich ts s to ff e in e rs e its s o rg fä ltig a u s z u w ä h le n u n d ih n a nd e rs e its d e m T e iln eh m e r  
in e in e r s e in e m  s p ä te re n B e ru f a m  b e s te n R e c h n un g trag en de n F o rm  d a rz u b ie te n .  
E rw e is t s ic h d ie g ä n z lic h e T re n n u n g v o m  H a n d w e rk lich e n a ls u n m ö g lic h , s o m ü ß te  
m a n z u m in d e s t d en L e h rlin g e n w e s e n tlic h m e h r Z e it u n d M ö g lic h k e ite n z u r A u s ­
b ild u n g ih re r th e o re tis c h e n K e n n tn is se g e b e n , w ie d a s b is h e r d e r F a ll is t. D a z u  
w ä re e in s ta rk e r A u sb a u d e s U n te rr ic h ts a n d e r B e ru fs s c h u le u n e rlä ß lic h . A lle r­
d in g s s in d d a m it d ie s o n s tige n , w e ite r o b e n a n g e fü h rte n N a c h te ile , in s b e s o n d e re  
fü r d en z u k ü n ftig e n F u n k te c h n ik e r, k e in e s w e g s b eh ob en , s o d a ß d ie z u e rs t g e ­
n an n te L ö s u n g w o h l a m m e is te n a n z u s tre b e n w ä re . E s is t z u w ü n s c h e n , d a ß s ic h  
e in s c h lä g ig e S te lle n m it d ie s e n P ro b le m e n b e fa s s e n u n d d ie d rin g e n d e rfo rd e r ­
lic h e A b h ilfe s c h a ffe n .
S o la n g e e s je d o c h n o c h n ic h t s o  w e it is t, m u ß  d e r R u n d fu n k fa c h m a n n , d e r s ic h a u s  
g e ld lic he n o d e r z e itlic h e n G rü n d e n e in e h ö h e re te c h n is c h e A u s b ild u n g n ic h t le is te n  
k a n n , v e rs u c h e n , m tft a lle n  M itte ln  d u rc h  e in  g e e ig n e te s  S e lb s ts tu d iu m  s e in e  K e n n tn is s e  
n a c h  K rä fte n z u fö rd e rn . D a z u g e h ö rt d ie  re g e lm ä ß ig e  L e k tü re  v o n  F a c h z e its c h rifte n , 
v o n d e n e n e s , w e n ig s te ns im  A u g e n b lic k , le id e r n ic h t v ie le  g ib t, fe rn e r  d a s  S tu d iu m  
g u te r L e h rb ü c h e r, d ie e b e n fa lls n o c h k a u m  z u h a b e n s in d . In d e s s e n s in d in v e r­
s c h ie d e n e n B ib lio th e k e n im m e r n oc h g u te B ü c h e r g re ifb a r, u n d d ie h ie rfü r a u f­
g e w e n d e te M ü h e lo h n t s ic h b e s tim m t. N e b e n h e r d a rf d ie p ra k tisc h e A u sb ildu ng  
u n te r k e in en U m s tä n d e n v e rn a c h lä s s ig t w e rd e n . F o rtg e s c h ritte n e k ö n ne n d ie b es te n  
S tu d ie n a n d e n z a h lre ic h a n fa lle n d e n d e fe k te n R u n d fu n k g e rä te n m a c h e n , w ä h re nd  
d ie s e s V o rg eh e n A n fän g e rn im  In te re s s e d e r A p p a ra te b e s itz e r n ic h t z u e m p fe h le n  
is t. E s k o m m t 'le tz ten E n de s w e itg e h e n d a u f d ie e ig e n e In it ia tiv e d e s e in z e ln e n  
a n u n d n ic h t s o s e h r a u f d ie ä u ß e re n U m s tä n d e .

S e lb s ta u s b ild u n g  d e s  R u n d fu n k te c h n ik e rs
W ie s o ll n un d e r k ü n ftig e R u n d fu n k te c h n ik e r, d e r a u f e in S tu d ium  a n e in e r h ö h e ­
re n te c h n is c h e n L e h ra n s ta lt o de r e in e r H o c h s c h u le v e rz ic h te n m u ß , s e in e S e lb s t­
a u s b ild u n g v o rn e h m e n ? A lle re rs te V o ra u s s e tz u n g is t u n d b le ib t d ie B e h e rrs ch u n g  
d e r e in fa ch s te n R e c h e n m e th o d e n . W ie d e r V e rfa s s e r e rs t k ü rz lic h w ie d e r a n lä ß lic h  
e ine s im  A u ftra g d e r H a n d w e rk s k a m m e r M ü n c h e n a bg eh a lte n en  L e h rg a n g s fü r d ie  
M e is te rp rü fu n g im R u n d fu n k m e c h a n ik e rh a n d w e rk fe s ts te lle n k o n n te , s in d d ie d ie s ­
b e z ü g lic h e n K e n n tn is se d e r R u n d fu n k te c h n ik e r in h ö c h s te m G ra d e m a n g e lh a ft. W ie  
s o ll e in R e p a ra tu rfa c h m a n n e rfo lg re ic h a rbe ite n k ö n n e n , w e n n e r z w a r d a s O h m ­
s c h e G e s e tz k e n n t, e s je d o c h m a n g e ls e in fa c h s te r K e n n tn is se im  R e c h n e n e in fa ch  
n ic h t a n z u w e n d e n  v e rs te h t? Z u m in d es t m ü s s e n e in fa c h es B ru c h re c h n e n , M u lti­
p liz ie re n , D iv id ie re n u n d W u rz e lz ie h e n o h n e w e ite re s b e h e rrs c h t w e rd e n . E b e n s o  
d rin g e n d is t d ie K e n n tn is e in fa ch s te r O p e ra tio n e n im  B u c h s ta b e n re c h n e n , z . B . d a s  
A u flö s e n e in e r G le ic h u n g e rs te n o d e r z w e ite n G ra d e s m it e ine r U n b e k a n n te n u s w . 
E s d a rf e in fa ch n ic h t v o rk om m e n , d a ß e in F u n k te c h n ik e r z . B . m it d e r T h o m s o n - 
s c h e n F o rm e l n ic h ts a n fa n ge n k a n n , w e il e r s ie g e ra d e n a c h d e r F re q u e n z a u f­
g e lö s t v o r s ic h lie g e n h a t, w ä h re n d in s e ine m F a ll d ie K a p a z itä t d ie g e s u ch te  
G röß e is t. D ie w e n ig e n R e g e ln s in d s o e in fa c h u nd k ö n n e n s o s c h n e ll e rle rn t 
w e rd e n , d a ß s ie b e i je d e m F u n k te c h n ik e r u n b e d in g t a ls b e k a n n t v o ra u s g e s e tz t 
w e rd en m ü s s e n . A b e r m a n m a c h t im m e r w ie d e r d ie E rfa h ru ng , d aß —  u m b e im  
o b ig e n B e is p ie l z u b le ib e n —  lie b e r s o o ft e in a nd e rs t K a p a z itä ts w e rt in d ie  
F o rm e l e in g e s e tz t w ird , b is d ie b e k a n n te F req ue nz  a n n ä h e rn d  r ic h tig h e ra u s k o m m t, 
a ls d a ß m a n e in e e in fa c h e , d e n z e h n te n T e il d e r Z e it e rfo rd e rn d e U m s te llu n g d e r  
F o rm e l v o rn im m t u nd d a n n e in e e in m a lig e , a b e r e xa k t r ic h tig e B e re c h n u n g d u rc h ­
fü h rt. A u c h d ie v ie le n H ilfsm itte l, d ie h eu te in F o rm v o n N o m og ra m m e « o de r  
T a b e llen z u r V e rfü g u n g s te h e n , w e rd e n n u r in w e n ige n F ä lle n r ic h tig a u s g e n ü tz t, 
g a n z z u s c h w e ig en v o m R e c h e n s c h ie b e r, d e r d e m F u n k te c h n ik e r g e n a u s o u n e n t­
b e h rlic h s e in s o llte w ie s e in L ö tk o lb e n . In e rs te r L in ie m u ß m a n s ic h a ls o u n b e ­
d in g te S ic h e rh e it in d e n e in fa c h s te n R e c h e n m e th o d e n a n e ig n e n . D ie K e n n tn is d e r 
G ru n d re g e ln d e r T rig o n o m e tr ie k a n n e b e n fa lls  n ic h ts s c h a d e n u n d is t z u m  r ic h tig e n  
V e rs tän dn is v o n W e c h s e ls tro m v o rg ä n g e n a uc h fü r R e p a ra tu rfa c h le u te o d e r „R u n d ­
fu n k te c h n ik e n , w ie m a n d ie s e n B e ru fs z w e ig w o h l a m b e s te n b e z e ic h n e t, s o g a r 
e rfo rd e rlic h . V o rte ilh a ft, a be r s c h ö n n ic h t m e h r u nb ed ing te V o ra u s s e tzu n g is t d ie  
B e h e rrs c h u n g d e r s y m b o lisc h e n R e ch e n m e th o d e . H ö h e re M a th e m a tik is t n ic h t n ö tig .

E le k tr is c h e  S tu d ie n
E rs t w e nn m a n s ic h in d e n a u fg e z ä h lte n W is s e n s g e b ie te n a b s o lu t s ic h e r fü h lt, s o ll 
m a n s e in e e le k tris ch e n S tu d ie n z ie lb e w u ß t b e g in n e n . E s w ird s ic h d a b e i z e ig e n , 
w ie w ic h tig d ie K e n n tn is d e r e in fa c h en M a th e m a tik fü r d a s r ic h tig e V e rs tä n d n is  
d e r V o rg ä ng e  is t, u n d w ie u n v e ra n tw o rtlic h a lle  B e s tre b u n g e n s in d , d ie  d ie M a th e ­
m a tik im Z u sa m m e n h a n g m it d e r F u n k te c h n ik a u s s c h a lte n m ö c h ten . D a s O h m s c h e  
G e s e tz , d ie K irc h h o ffs ch en R e g e ln u n d d ie G e s e tz e d e r S c h w in g k re is e  k ö n n e n  v ie l­
le ic h t a u c h o h n e Z u h ilfe n a h m e d e r M a th e m a tik in ih re n G ru n d zü g e n v e rs tan de n ,  
n ie m a ls je d o c h fü r d ie P ra x is e n ts p re ch e n d a u s g e w e rte t w e rd e n . E s is t d ab e i v o r­
te ilh a ft, w e n n m a n d ie b e im S tu d iu m d e r e le k tr is c h e n V o rg ä n g e a u fta u ch e n d e n  
F o rm e ln n ic h t e in fa ch a ls e tw a s G eg eb en es h in n im m t, s o n de rn im m e r w ie d e r v e r­
s u c h t, ih re H e rk u n ft z u e rg rü n d e n . D e s h a lb s o llte ü b rig e ns  a u c h in je d e r V e rö ffe n t­

lic h u n g je d e F o rm e l s o a ng es c h rieb en s e in , w ie s ic h d a s a u s ih re r E n ts te h u n g  
e rg ib t. F o rm e ln , d ie d u rc h b e ig e fü g te Z a h le n w e rte s o fo rt d a s b e q u e m e E in s e tz e n  
d e r G rö ß e n in m A , p F o d e r k H z e rla ub en , s in d fü r d en tä g lic he n G e b ra u c h in  
d e r P ra x is z w a r s e h r w e rtv o lle R e c h e n h ilfe n , s tö re n je d o c h b e im e ig e n tlic h e n  
S tu d ium  d e r V o rg ä n g e n ic h t u ne rh eb lic h .
B e g in n t m a n s e in S e lb s ts tud iu m  u n te r s tre n g e r B e a c h tu ng d e s V o rs te h e n d e n u n d  
u n te r B e n ü tz u n g e in e s g e e ig n e te n L eh rb uc h e s , s o w ird m a n a u c h b e i m itte lm ä ß ig e r  
B e g a b u n g re c h t b a ld e in en E rfo lg b e m e rk e n , d e r d a n n z u r w e ite re n V e rtie fu n g  
d e r K e n n tn is s e a n s p o rn t. M a n n e h m e s ic h n ie e tw a s z u S c h w ie r ig e s v o r u n d v e r­
s u c he a u ch n ich t, d e n e in m a l g e w ä h lte n L e itfa d e n a n s c h w ie r ig o d e r u n w ic h tig  
e rs c h e in e n d e n S te lle n  z u ü be rs p rin g en . S o e tw a s rä ch t s ic h g e w ö h n lic h s e h r s c h n e ll. 
S y s te m a tik is t in d ie s e m F a ll d ie H a u p tv o ra u s s e tz u n g I N e b en he r s o llte m a n s ic h  
d ie M ö g lic h k e it s c h a ffe n , in e ine m k le in e n L a b o r o d e r in e in e r R u n d fu n kw e rk s ta tt  
a lle  th e o re tis c h e ra rb e ite te n E rk e nn tn is s e a uc h m e ß te c h n is c h z u v e rfo lg en . D a d u rc h  
b le ib t d e r K o n ta k t m it d e r P ra x is e rh a lte n u n d d e r „N u tz e ffe k t" w ird w e se n t­
lic h g rö ß e r.

Z e ich e n -  u n d  K o n s tru k tio n s a rb e ite n
D ie g le ic h e n R ic h tlin ie n g e lte n s e lb s tv e rs tä nd lic h  a u c h fü r a lle T e c h n ik e r, d ie n ic h t 
in R e p a ra tu r-, s o n de rn in P ro d u k tio n s b e tr ie b e n a rb e ite n w o lle n . F ü r d ie s e is t e s  
w ic h tig , n eb en be i s a u be r z e ic h n e n u n d a uc h e in fa c h e K o n s tru k tio n s a rb e ite n d u rc h ­
fü h re n z u k ö n n e n . D a s lä ß t s ic h e b e n fa lls im S e lb s tu n te rric h t u n te r Z u h ilfe n a h m e  
e in e s k le in e n L e itfa de ns u n d m it g u te m W ille n o h n e w e ite re s e rle rn e n . S e h r  
z w e ck m äß ig s in d s te ts D is k u s s io n e n m it F a c h k o lie g e n , d ie m ö g lic h s t s c h o n w e ite r  
a ls d e r L e rn e n d e s e lb s t in d e r F u n k te c h n ik v o rg e s c h ritte n s in d . M a n e rh ä lt d a n n  A n ­
re g u n g e n v o n a n d e re r S e ite , d ie  z u r V e rtie fu n g d e r e ig e n e n K e n n tn is se b e itra g e n . 
A m  z w e c km ä ß ig s te n w ä re s e lb s tve rs tän d lic h In a ll d ie s e n F ä lle n e in z ie lb e w u ß te F  
F a c h u n te rr ic h t m it e ing e s c h a lte te n p ra k tis c h en Ü b u n g e n , s o w ie d a s b e re its w e ite r  
o b e n fü r a lle F u nk te c h n ike r a ls o b lig a to ris c h a n g e re g t w u rd e . D e r V e rfa s s e r h a t 
d ie A b s ic h t, d e ra rtig e F a c h ku rs e a u f p riv a te r B a s is p ro b e w e is e d u rc h z u fü h re n , u m  
d ie a n g e d e u te te n Ü b e ls tä n d e e in m a l im In te re ss e a lle r zu b e h e b e n . E s w ä re  
in te re s s a n t, h ie rz u d ie A n s ic h ten d e r „F U N K S C H A U "-L e s e r z u e rfa h re n .

S tu d iu m  a n  d e r  H T L  u n d  T H .
N u n n o c h k u rz e in p a a r W o rte ü b e r d ie M ö g lic h k e ite n fü r d a s S tu d ium  a n e in e r  
H ö h e re n T e c h n is c h e n L eh ra ns ta lt o d e r a n e in e r T e c hn is c h en H o c h s c hu le . In b e id en  
F ä lle n is t d a s S tu d ium  a u s z e itb e d in g te n G rü n d e n —  F e h le n g e e ig n e te r L e h rk rä fte  
u n d U n te rr ic h ts rä u m e —  im  A u ge nb lick s e h r e rs c h w e rt, g a n z a b g e s e he n v o n  
o ft fa s t u n m ö g lic h e n L ös u ng d e r W o h n fra g e n u s w . A n g e s ic h ts d e r T a ts a c h e ^  
v ie le S tu d e n te n d u rc h d en K rie g u n d d ie N a c h k rie g s e re ig n is s e a u s ih re r e ig e n F  
lie h en  A rb e it h e ra u sg e ris s e n  w u rd e n u nd n u n w ie d e r s tu d ie re n w o lle n , h a b e n  a u c h  
a n d e re  K re is e d a s  B e d ü rfn is , s ic h d u rc h e in  S tu d iu m  fü r s p ä te r e in e  b e s s e re  E x is te n z  
z u s ic h e rn . D e r A n d ra ng z u m  S tu d ium  is t d ah e r u n g e w ö h n lic h s ta rk , u n d tro tz d e r  
v e rh ä ltn is m ä ß ig g ü n s tig e n L a g e d e r F u n k te c h n ik m ü ß te m a n h e u te b e re its v o r  
e ine m  ü b e rs tü rz te n S tu d ium  w a rn e n . D a s e rs c h e in t je d oc h u n n ö tig , s o la n g e d ie  
K a p a z itä t d e r H o c h s c h u le n u n d H ö h e re n T e c h n is c h e n L eh ra ns ta lten a u c h n ic h t a n ­
n ä h e rn d d en a n s ie g e s te llte n F o rd e ru n g e n g e re c h t w e rd e n k a n n . D a d urc h e rg ib t 
s ic h v o n s e lb s t e in e B e s c h rä n k u n g d e r Z u la s s u n g e n z u m  S tu d iu m , d ie n o c h la n g e  
J a h re a n h a lte n u n d s o m it v o n s e lb s t re g u lie re n d w irk e n w ird .
D a s S tu d ium s e tz t e in e n e rh e b lic h e n G e ld - u nd Z e ita u fw a n d v o ra u s , d e r  

s ic h s p ä te r in irg e n d e in e r F o rm w ie d e r b ez a h lt m a c h e n m u fy D e s h a lb m u ß s ic h  
je d e r e inz e ln e p rü fe n , o b s e in e te c h n is c h e B e ga b u n g u n d s e in e L ie b e , z u r F u n k ­
te c h n ik d ie se n A u fw a n d a u ch w irk lic h lo h ne nd e rs c h e in e n lä ß t. M a n s o llte a u f 
k e ine n F a ll n u r a u s re in w irts c h a ftlic h e n E rw äg un ge n s tu d ie re n ; d a b e i k o m m t n u r 
in d e n s e lte n s te n F ä lle n e tw a s h e ra u s . M a n m u ß s ic h a u c h b e w u ß t s e in , d a ß e in  
S tu d iu m in s b e so nd e re a n d e r H o c h s c h u le a n S e lb s td is z ip lin u n d S e lb s tk r itik g a n z  
e rh e b lic h e A n fo rd e ru n g e n s te llt— d ie n ic h t je d e r e rfü lle n k a n n . D a s „S e lb s ts tu d iu m "  
b ild e t n äm lic h , s o p a ra d o x e s im  e rs te n A u ge nb lic k k lin g e n m a g , e in e n b e trä c h t­
lic h e n T e il d e s g an ze n H o c h s c h u lb e s u c h e s , u n d z w a r u m  s o m e h r, je h o c h w e rtig e r 
d e r S to ff is t. E s is t e in e B in s e n w a h rh e it, d a ß k e in e H o c h s c h u le ü b e r e in e n N ü rn ­
b e rg e r T ric h te r v e rfü g t, s o n d e rn d a ß m a n s ic h s e in W is s e n a u c h h ie r m ü h s a m  
e ra rb e ite n m u ß .
B e i je de m  h ö h e re n S tu d iu m b es teh t d ie g ro ß e G e fa h r, d ie p ra k tis c h e n G e s ic h ts ­
p u n k te n eb en d e r p fe o rie  a u s d em  A u g e z u v e rlie re n . D a ra u f k a n n n ic h t e ind rin g ­
lic h g en ug h in g e w ie s e n w e rd e n . E s is t d ah e r fü r d e n a n g e h e n d e n w is s e n sc h a ft­
lic h e n F u n ks p e z ia lis te n b e s o n d e rs w ic h tig , s e in e p ra k tis c h e n K e n n tn is s e d u rc h e in e  
e n ts p re c h e n d e T ä tig k e it in L a b o r o d e r W e rks ta tt z u e rh a lte n u n d z u v e rbe s s e rn . 
O b e r d ie B e ru fs a u s s ic h te n w u rd e b e re its g e s p ro c h e n . S ie d ü rfte n —  im m e r ü b e r­
d u rc h s c h n ittlic h e o de r s e h r g u te K e n n tn is s e u n d F ä h ig k e ite n v o ra u s g e s e tz t —  n ic h t 
s c h le c h t s e in . N ä h e re A u s k ü n fte ü b e r d ie B e d in gu ng en fü r d ie Z u la s s u n g z u m  
S tu d iu m e rte ile n d ie S e kre ta r ia te d e r e in s c h lä g ig e n L e h ra n s ta lte n .
D e r Z w e c k d ie se r Z e ile n is t e rre ic h t, w e n n d e m  L e se r, d e r v o r d e r F ra g e s e in  
B e ru fs a u s b ild u n g s te h t, d ie E n ts c h e id u n g ü b e r d ie A rt s e in e r A u s b ild u n g e rle ic h . 
w ird , u n d w e n n s ic h d ie z u s tä n d ig e n S te lle n u m d ie V e rb e s s e ru n g d e r L a g e d ^ r  
R u n d fu nk te c h n ik e rs b e m ü h e n . In g . H e in z  R ic h te r

Neue Ideen - Neue Formen
F e h le rs u c h g e rä t  m it  m e h re re n  M e ß k a n ä le n
In d e r S c h w e iz w ird v o n d e r F a . W y d e r e in u n iv e rs e lle s P rü fg e rä t h e rg e s te llt, 
d a s s ic h d u rc h 5 g e tren n te , k o m b in ie rte M e ß k a n ä le , w ie H f-, Z f-, N f-V e rs tä rk e j, 
R ö h re n v o ltm e te r, W a ttm e te r u n d S ig n a l-R e la is  a us z e ic h n e t. D ie s e s w e rtvo lle G e rä t 
b e s itz t 1 3 R ö hre n u n d m iß t u . a . V e rs tä rk u n g , G le ic h la u f, A b s tim m u n g u n d  
S c h w u n d au sg le ic h , s ig n a lis ie rt a u to m a tis ch a u s s e tz e n d e R u n d fu n k g e rä te u n d , k re is t  
d e n F e h le r d ire k t a u f d e n S p u re n d e s S ig n a ls e in .
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M U LT IT E S T E R  im Taschenformat
Hf-Generator IOO kHz... 20 MHz - Nf-Generator 30... 13000 HzdcbaZYXWVUTSRQPONMLKJIHGFEDCBA 

Nf-Scheinwiclerstandsmesser 250 Q.., Ö,& A IQ  - N o rm a lg e n e ra t o r  

!0 0  k H z  - K a p a z i tä ts m e ß g e rä t  0  ... 2 0  nF - Selbstinduktions» 

meßgerät 0 ,5  p H ... 7 0  m H  - Frequenzmesser 1 0 0  k H z  ... 2 0  MHz

D e r h ie r b e s c h rie b e n e M u ltite s te r s te llt e in p ra k ti­
s c h e s G e rä t d a r, d a s s ic h fü r k le in e re W e rk s tä tte n  
u nd fü r d en K u n d e n d ie n s t s e h r g u t e ign e t. E s v e r­
e in ig t in s ic h m e h re re M e ß g e rä te u n d is t d a b e i n ic h t 
g rö ß e r a ls e in M u lta v i II« .

H f-G e n e ra to r
R ö h re  A  s c h w in g t im  A n o d e n k re is (K o n ta k t 6 g e s c h lo s ­
s e n ), w ä h re n d d ie R ü c k k o p p lu n g in d e r K a to de n -  
le itu n g lie g t (K on ta k t 2 g es c h lo s s e n ). D ie H f-S p an ­
n u n g w ird a n d e r K a to d e a bg en om m e n u n d d em  
S p a n n u n g s te ile r z u g e fü h rt. L e tz te re r is t g a l­
v a n is c h v o m N e tz g e tre n n t. U m r ic h tig e S p a n n u n g e n  
a m S p a n n u n g s te ile r z u e rz ie le n , m u ß R $ u . U . g rö ­
ß e r g e w ä h lt w e rd e n . E in e G ro b re g e lu n g w ird d u rc h  
e n ts p re c h en d e W a h l d e r A u s ga n g sb u c h s e n b e w irk t. 
D a s 5 -k Q -P o te n tio m e te r ( lo g .) b e w irk t e in e a u s re i­
c h en de  F e in e in s te llu n g . D ie s e s P o te n tio m e te r k a n n  m it­
te ls O h m -M e te r J e ic h t g e e ic h t w e rd e n . W ir m e s s e n  
d e n W id e rs ta n d  ’ z w is c h e n d e n B u c h s e n IV  u nd O . 
B e s itz t d ie P o te n tio m e te rs k ä la 1 0 0 T e ils tric h e , d a n n  
h ab en w ir b e i T e ils tr ic h 1 0 0 = 3 ,5 k O h m , 5 0 = 1 ,6 7  
k O h m , 1 0 = 3 3 5 O h m , 1 =  3 3 ,5 O h m  u s w . B e i d ie s e r  
lo g . K u rv e lie g t d a n n T e ils tr ic h 1 0 in d e r M itte d e r  
S k a la . T e ils tr ich 1 is t n o c h d eu tlic h a b le s b a r. F ü r H f 
w ä re e s b e s s e r, w e n n w ir e in P o te n tio m e te r m it k le i­
n e re m  W e rt v e rw e n d e n . Is t d a s G e rä t a ls N ie d e r­
fre q u e n z v e rs tä rk e r g e s c h a lte t, s o a rb e ite t R ö h re A  
a ls N f-V e rs tä rk e r. W ir d ü rfe n je tz t d ie  B e ta s tu n g  n ic h t 
e rh ö h e n u n d b ed ien en u n s a u s d ie s e m  G ru n d e d e s ­
s e lb e n S p a n n u n g s te ile rs , d a w ir s o n s t a u f d e r e rs te n  
B u ch s e n ic h t d ie g e w ü n s c h te S p a n n u n g v o n 1 V o lt N f 
e rz ie le n . D ie B ü c h se n m ü s s e n g eg en üb e r C h a s s is is o ­
lie rt s e in u n d d a b e i t ie f in d ie F ro n tp la tte m o n tie rt 
w e rd e n , u m  S tra h lu n g e n z u v e rm e ide n . E s is t d rin g e n d  
e rfo rd e rlic h , d a ß je d e S tu fe s e h r s o rg fä ltig a b g e ­
s c h irm t w ird .
D e r H f-G e n e ra to r w ird d u rc h d e n S c h w e b u n g ss u m m e r  
m it d e r R ö h re C  g itte rm o d u lie rt. D e r M o du la tio n s g ra d  
b e träg t e tw a 3 0  % > , w e n n d e r G itte rs tro m ü b e r R 4  
c a . 7 0 ü A b e trä g t. D a s s in d u n g e fä h r 1 2 ...1 4 V o lt G it­
te rv o rs p a n n u n g . W e n n d ie R ö h re s c h le c h t s c h w in g t, 
m ü s s e n w ir d ie R ü c k k o p p lu n g s w in d u n g s z a h l e rh ö h e n . 
H ie rb e i is t z u b ea ch te n , d a ß b e i K a to de n rü c k k op p -  
lu n g d ie W ic k lu n g s a n fä n g e H f-m ä ß ig e rd s e itig lie g en  
m ü s s e n . D ie M o d u la tio n s fre q u e n z k a n n d u rc h C 2 b e ­
lie b ig g e ä n d e rt w e rde n .
D e r H f-G en e ra to r h a t 6 W e lle nb e re ic h e . U m  
R a u m  z u s p a re n , w u rd e e s s c h a ltte c hn is c h s o e in g e ­
r ic h te t, d aß w ir m it z w e i S p u le n v ie r B e re ic h e b e ­
s tre ic h e n . D a d u rc h h ab en a lle rd in g s d ie B e re ic h e II 
u n d IV e in e e tw a s k le in e re F req ue nz v a ria tio n . D u rc h  
d ie A n z a p fu ng  d e r S p u le L t h ab en w ir a u f B e re ic h II 
m it 1 0  fa c h e r A n fa n g s k a p a z itä t v o n B e re ic h I z u re c h ­
n e n . U m  d ie  A n fa n g s k a p a z itä te n n ic h t u n n ö tig z u v e r­
g rö ß e rn , m ü s s e n d ie S c h a ltk a p az itä te n v o n B e re ic h I 
u n d III s o g e rin g w ie m ö g lic h g e h a lte n w e rd en . F ü r 
L t is t H o c h fre q u e n z litz e 3 X 0 ,0 7 u n d fü r L 2 2 0X 0 ,0 7  z u  
v e rw e n d e n .

N F -G e n e ra to r
D ie z u r M o d u la tio n n ö tige S c h w e b u n g w ird fo lg e n ­
d e rm a ß e n e rre ic h t. R ö h re B s c h w in g t q u a rz g e s te u e rt  
a u f 1 0 0 k H z . R ö h re C is t in z w e i B e re ic h e n d u rc h C s  
re g e lb a r: 1 . 1 0 0 ...9 8 ,8 k H z  —  S c h w e b u n g  0 ...1 2 0 0 H z —  
u n d 2 . 9 9 ,5 ...8 7 k H z —  5 0 0 ...1 3  0 0 0 H z - . D ie M i­
s c h u n g w ird ü b e r R s u n d R « b e w irk t. E in S iru to r d ie n t 
a ls G le ic h ric h te r, w ä h re nd  R 4 a ls  B e la s tu n g s w id e rs ta n d  
a rb e ite t. D ie e rz e u g te G le ic h s p a n n u n g v o n — 5 V o lt 
b e n u tz e n w ir a ls m o d u lie rte G itte rv o rs p a n n u n g fü r 
R ö h re A . D ie R ö h re s e lb s t is t, w ie ü b lic h , a ls W id e r ­
s ta n d s v e rs tä rk e r g e s c h a lte t. D ie b e id e n S c h w e b u n g s ­
s tu fe n m it R ö h re B u n d R ö h re C s in d g e g e n s e itig  
s o rg fä ltig a b z u s c h irm e n , d a s ic h d ie s e s o n s t b e i t ie ­
fe n F re q u e n z e n s y n c h ro n is ie re n k ö n n te n . U m  g u te M o ­
d u la tio n z u e rz ie le n , m ü s s e n d ie  S c h w e bu ng s H f-S p a n  
n un ge n g le ic h s e in . D ie s e s lä ß t s ic h fe s ts te lle n , w e n n  
w ir d ie R ö h re A a ls R ö h re n v o ltm e te r b e n u tz e n u n d  
d e re n A n o d e n s tro m m e s s e n . W ir tre n n e n z u e rs t R g  
u nd ä nd e rn R 5 u n d d a n n u m g e k e h rt, b is b e id e M e s ­
s u n g e n g le ic h e A n o d e n s trö m e e rg e b e n (c a . 2  m A ). 
W e n n w ir d a n n d ie W id e rs tä n d e e in lö te n , b e träg t 
d e r A n o d e n s tro m 1 ,5 m A . U m d ie S c h w e b u n g s s tu fe  
d u rc h W ä rm e a b s tra h lu n g d e s H e iz w id e rs td n d e s _ R s  
n ic h t zu b e e in trä c h tig e n , d a rf d ie s e r n ic h t im  G e h ä u s e  
u n te rg e b ra c h t w e rd e n . A m b e s te n w ic k e ln w ir. d en  
H e iz w id e rs ta n d a u f d ie N e tz s ch nu r, w ie e s b e i d e n  
a m e rik a n is c h e n K le in e m p fä n g e rn g e b rä u c h lic h is t. Is t 
k e in Q u a rz v o rh a n d e n ; v e rw e n de n  w ir e in e R ü c k k o p p ­
lu n g s s p u le , d ie  w ir a u f L ß m it u n te rb r in g e n . W ir m ü s ­
s e n d a n n a lle rd in g s a u f d e n N o rm a lg en e ra to r v e r­
z ic h te n .

N f-S c h e in w id e rs ta n d m e s s e r
Is t d a s G e rä t a ls N f-G e n e ra to r g e s c h a lte t, s o h a b e n  
w ir v o n M a s s e g e g e n B u c h s e C L f c a . 2 3 V o lt e ffe k tiv . 
U m d e n z u m e s s e nd en S c h e in w id e rs ta n d b es tim m e n  
z u k ö n n e n , le g e n w ir e in V o lftn e te r a n d ie e rs t­
g e n a n n te n  J B u c hs e n . S c h a lte n w ir z . B . h ie rz u p a ra lle l  
e ine n W id e rs ta n d v o n 3 0  k O h m , s o fä llt, d ie S p a n ­

n u n g a u f 1 2  V o lt a b . W ir k ö n n e n n u n a u f g le ic h e  
W e is e d u rc h v e rs c h ie d e n e o h m s c h e W id e rs tä n d e m e h ­
re re P u n k te fe s ts te lle n , d ie e in e K u rv e e rg e b e n . E in e  

a n d e re  M ö g lic h k e it w ä re , d ie s e P u n k te  g le ic h a u f d e m  
M e ß in s tru m en t fe s tz u h a lte n . M e s s e n w ir je tz t b e ­
s tim m te S c h e in w id e rs tä n d e , s o k ö n n e n w ir ih re n  W e rt 
a n H a n d u n s e re r K u rv e o d e r m it H ilfe d e r P u n k te  
a u f d e m M e ß in s tru m en t b e s tim m e n . D a a lle S c h e in ­
w id e rs tä n d e b e i 1 00 0  H z g e m e s s e n w e rd e n , m ü s s e n  
w ir u n s e re S c h w e b u n g s fre q u e n z e b e n fa lls a u f 1 0 0 0 H z  
e in s te lle n . E in e P ro b e b ew e is t d a n n d ie R ic h tig ke it 
u n s e res In s tru m e n te s . E in K o n d e n s a to r v o n 0 ,1 n F m u ß  
d a n n d e n S c h e in w id e rs ta nd 1 60 0 O h m  a n z e ig e n .

N o rm a lg e n e ra to r
H ie rz u is t d a s G e rä t a ls N f-G e n e ra to r z u s c h a lte n  
u n d d ie A n te n n e n b u c h s e d e s E m p fä n g e rs m it B u c h s e  
C L f z u v e rb in d e n . T ro tz d e r H f-S ie b u n g im  .G itte r ­
k re is d e r R ö h re A g e la n g e n d ie H a rm o n is c h e n d e s  
1 00 -k H z -Q u a rz e s ü b e r d ie R ö h re A , d ie d ie s e n o c h  
v e rs tä rk t, a n d ie B u c h s e C L f u n d s o m it in d e n E m p ­
fä n g e r. W ir e rh a lte n n u n d e n H a rm o n is c h e n e n ts p re ­
c h e n d b e s tim m te , g u t m o d u lie rte P u n k te b is h in au f 
z u d e n k ü rz e re n M ittö lw e lle n . N a c h d ie s e n P u n k te n  
is t d e r E m p fä n g e r d a n n s e ffr le ic h t z u e ic h e n , D ie  
S c h w e b u n g m u Ö  d a n n m ö g lic h s t t ie f g e h a lte n w e rd e n .

K a p a z itä ts m e ß g e rä t
Z u d ie s e m  Z w e c k s c h a lte n w ir d a s G e rä t a u f C L f— -H f. 
W ir la s s e n d a n n d ie R ö h re A  in H u th -K ü h n -S c h a ltu n g  
a rb e ite n . H ie rz u is t n ö tig , d aß w ir e in en S c h w in g ­
k re is a n d a s G itte r b rin g e n . S in d w ir m it d em  A n o ­
d e n k re is a u f g le ich e r F re q u e n z , s o s c h w in g t u n s e re  
S c h a ltu n g . D ie K a to d e n s p a n n u n g , a m W id e rs ta n d  
6 0 0 0 O h m  g em e s s e n , fä llt n u n v o n 4 a u f 0 ,7 V o lt a b  
u n d e rg ib t e in s c h a rfe s M in im u m , d a s u n s e re w e ite ­
re n M e ss u ng e n b es tim m t. D e n z u m e s s e n d en K o n d e n ­
s a to r s c h a lte n w ir n u n a n d ie B u c h s e C L f. D e r in d e r  
S c h a ltu n g a n g e g e b e n e K o n d e n s a to r v o n 7 00 p F d ie n t 
a ls V e rk ü rz u n g s k o n d e n s a to r, u m d e n M e ß b e re ic h z u  
e rw e ite rn . S o is t e s m ö g lic h , W e rte b is 0 ,0 2  p F z u  
m e s s e n . B e i d ie s e n M e s s u n g e n is t S c h a lte r C g e ­
s c h lo s s e n , w o m it d u rc h L 5 d e r S c h w in g k re is v e rv o ll­
s tä n d ig t w ird . U m e in e m ö g lic h s t g u te E ic h k u rv e z u  
e rz ie le n , m u ß L 5 s o g e w ä h lt w e rd e n , d a ß w ir a m  
A n fa n g d e s IV . B e re ic h es e in  M in im u m  e rre ic h e n . C  e r­
g ib t s ic h d a n n a u s d e r g e s a m te n E in g a n g s k a p a z itä t. 
A m  E n d e d e s H l. B e re ich e s k ö n n e n  w ir d a n n  c a . 1 1 0 p F  
m e s s e n u n d w e ite rg e h e n d a u f B e re ic h IV b is 0 ,05  jiF . 
D ie S p u le L 5 u nd a lle im G itte rk re is lie g e n d e n K o n ­
d e n s a to re n m ü s s e n v o n g u te r Q u a litä t s e in . H ie rz u  
e ig n e n s ic h n u r k e ra m is c h e u n d G lim m e rk o n d e n s a to ­
re n , d ie e in s ta rk e s M in im u m  e rg e b e n . F ü r d ie  w C L f- 
M e s s u n g e n d ü rfe n n u r P rü fs c h n ü re v o n e in e r L ä n g e  
b is m a x . 1 0  c m  b e n u tz t w e rd e n .

S e lb s tin d u k tio n s m e ß g e rä t
D ie S c h a ltu n g is t je tz t fa s t d ie s e lb e  w ie  b e i K a p a z i­
tä ts m e ss u n g e n , n u r w ird S c h a lte r L a n s ta tt C g e ­
s c h lo s s e n . E s k ö n n e n a lle  s e c h s B e re ic h e fü r d ie M e s ­
s u n g e n b e n u tz t w e rd e n , je n ac h d e m , o b w ir K u rz ­
o de r L a n g w e lle n s p u le n m e s s e n w o lle n . A n H a n d d e s  
M in im u m s k ö n n e n w ir d e n G ü te fa k to r s c h ä tz e n . 
S c h w in g t u ns e re S c h a ltu n g b e i L an gw e lle ns p u le n n ic h t 
g e n ü g e n d , s o is t e in e K a p a z itä t v o n 1 p F d irek t z w i­
s c h e n S te u e rg itte r u n d A n o d e d e r R ö h re A  z u lö te n .
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B ild 2 .
S chaltb ild des „JW u ltites ter'

60p/-

80

F S

^0 ,S uF

C Lf~ -— 6en .

K ippscha lter-

"B ild 1 .A uß enans ich t des „S tfu l  fites te r' m it Jreguenz-, £- und  C -S ka la  
links und davor angeordne tem B ere ichschalter. Jn der iM itte be finde t 
s ich der S pannungste iler m it den .A usgangsbuchsen, w ährend rech ts  
Jonfreguenzska la  und S chalter angeordne t s ind . .A n der linken S eite  
w urden ^M eßinstrum ent, C £f-B uchsen sow ie C - und E -S cha lter unterge ­
bracht, fe rne r d ie beiden kapaz itä tsa rm en ‘K ippschalte r m it je 8 K on ­

tak ten  für d ie 'U m schaltungen  C E f-Q en . und lN f-h lf.

F re q u e n zm e s s e r
In d ie s e m  F a lle s in d d ie S c h a lte r L u n d C  z u ö ffn e n . 
W ir k ö n n e n je tz t d ie  F re q u e n z  v o n  S c h w ing un gs k re is e n  
b e s tim m e n . D a b e i is t d ie E in ga ng s ka pa z itä t d e r C L f-  
B u c h s e z u b e rü ck s ic h tig en , u m d e n M e ß fe h le r b es tim ­
m e n z u k ö n n e n . D ie s e E in g a n g s ka p a z jtä t lie g t c a . 
b e i 2 0  p F . G e lin g t e s , d ies e E in g a n g s k a p a z itä t s o  
g e rin g w ie m ö g lic h z u h a lte n , s o is t a u c h d e r e n t­
s te h e n d e M e ß fe h le r e n ts p re c h e n d k le in . P ro b e m e s s u n ­
g en k ö n n e n m it e ine m  Q u a rz a u s g e fü h rt w e rd e n .

N e tz te il
W ie a u s d e m  S c h a ltb ild h e rv o rg e h t, is t d a s G e h ä u s e  
v o m N e tz g a lv a n is c h Iso lie rt. N u r d ie 0 -B u c h s e d e s  
S p a n n u n g s te ile rs lie g t d ire k t a m  G e h ä u se . D ie B u c h s e  
is t b e i V e rw e n d u n g a ls G e n e ra to r m it d e m C h as s is  
d e s je w e ilig e n G e rä te s z u v e rb in d e n . D ie 0 -B u c h s e  
v o n C L f d ü rfe n w ir n u r d a n n b e n u tz e n , w e nn d a s  
a n z u sc h lie ß e n d e G e rä t v ö llig v o m  N e tz g e tren n t is t. 
U m d ie r ic h tig e G rö ß e v o n R 7 z u b e s tim m e n (c a . 
3 k O h m ) s c h a lte n w ir d a s G e rä t a u f N f-G e n e ra to r  
(k le in s te r A n o d e n s tro m b e d a rf) u n d m e s s e n d e n Q u e r­
s tro m  d e r G lim m rö h re , d e r d en N e n ns trom  d e rs e lb e n  
n ic h t^  ü be rs c h re ite n d a rf. W e n n d e r T y p G L  1 5 0 /1 5  
n ic fiF v o rh a n d e n is t, k ö n n e n a u ch z w e i R ö h re n T e 3 0  
in S e rie g e s c h a lte t w e rd e n . Z u r R ö h re nb es tü c k u n g is t 
n o c h fo lg e nd es z u s a g e n : E s e m p fie h lt s ic h , m ö g lic h s t  
R V 1 2 P  2 0 0 0 z u v e rw e n d e n , d a d ie s e R ö h re n m e c h a ­
n is c h e in e n s e h r k le in e n A u fb a u h a b e n u nd g e rin g e  
E ig en k ap az itä te n a u fw e is e n . D a s G e rä t k a n n a uc h  
m it A F 7 , A C 2 , C C  2 , C F  7 , E C  2 , E F  6 , E F 1 2 u n d  
ä h n lic h e n R ö h re n b e s tü c k t w e rd e n .

S p u le n m ate r ia l
Im M u ste rg e rä t w u rd e n fü r M itte l- u nd L a n g w e lle n  
k le in e , m it B le c h a bg es c h irm te k o m m e rz ie lle K e rn e  
v e rw e n d e t. E s e ig n e n s ic h h ie rz u a u ch G ö rle rs p u le n  
v o m  T y p F 2 0 2 . F ü r K u rz w e lle n w u rd en T ro litu lk e rn e  
v o n 1 2 m m 0  b en u tz t. Z u s ä tz lic h is t in d e r S p u le n - 
ta b e lle e in s ie b en te r B e re ic h b e rü c k s ic h tig t w o rde n , 
d e r g eb rä uc h lic h e Z f-F re qu e n z en m it B a n d s p re iz u n g  
e rfa ß t. D e r k le in e F re q u e n z b e re ic h w ird d u rc h e in e  
P a ra lle lk a p a z itä t v o n 1 3 0 0 p F e rre ic h t.

F re q u e n ze ic h u n g
D e r G e s a m tfre q u e n z b e re ic h s o ll lü ck e n lo s s e in . D a s  
k ö n n en w ir a m e in fa ch s te n p rü fe n , w e nn w ir  d a s  
G e rä t a ls  F re qu en z m e s s e r s c h a lte n . Z . B . a u f B e re ic h  V I
b ild e n w ir a m A n fa n g e in e n S c h w in g k re is m it c a .  

e in e g ew ö hn lic h e L W -S p u le u n d2 80 k H z , in d e m  w ir
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e in e n  L u ftd re h ko n d e n sa to r  v e rw e n d e n .  M it  H ilfe  d ie ­
s e s dcbaZYXWVUTSRQPONMLKJIHGFEDCBAK o n de ns a to rs b rin g e n w ir d en S c hw in g k re is im  
A n fa n g v o n B e re ic h V I z u m  S c h w in g e n . N u n s c h a lte n  
w ir d a s G erä t a u f B e re ic h V  u n d m ü s s e n b e i b le ib e n ­
d e r E in s te llu n g d e s D re h k o n d e n s a to rs e in M in im u m  
a m  E n d e d e s B e re ic h es f in d e n . Is t d ie s e s d e r F a ll, 
h a b e n w ir k e in e F re q u e n z lü c k e n . In ä h n lic h e r W e is e  
v e rfä h rt m a n b e i d en a n d e re n B e re ic h e n . U m  d ie g e ­
n a u e n F re q u e n z e n fe s tz u s te lle n , s c h a lte n w ir e in e n  
g u te n K o p fh ö re r (p a ra lle l c a . 5 0 0 0 p F ) in S e rie  
m it e in em  D e te k to r (e v tl. S iru to r) u n d ü b e r c a . 5  k O h m  
a n d ie S p an n u n g s te ile rb u c h se 1 V u n s e res H f-G e n e - 
ra to rs . W ir h ö re n n u n d e u tlic h d ie H f-M o d u la tio n . 
D e r h ö rb a re T o n d a rf a n k e in e r S te lle v e rz e rrt s e in . 
A u f 1 0 0 , 2 0 0 , 3 0 0 k H z u s w . u n s e re s Q u a rz e s is t e in  
le is e r Ü b erla g e ru n g s to n z u h ö re n . D ie d a b e i g e ­
fu n d e n e n P u n k te tra g e n w ir in d ie S k a la u n s e res  
G e rä te s e in . U m  d ie fe in e re n S k a le n te ilu n g e n z u f in ­
d e n , b ed ien en w ir u n s e ine s 1 0 -k H z-T o n e s v o n e in e r  
S p a n n u n g m it c a . m in de s te n s 2 0 V . D ie s e S p a n n u n g  
le g e n w ir ü b e r e in e n K o n d e n s a to r v o n 5 0 p F z w i­
s c h en D e te k to r u n d d en 5 -k O h m -W id e rs ta n d . N u n  
h ö re n w ir a lle 1 0  k H z e in e n Ü b e rla g e ru n g s to n , d e n  
w ir n a c h d e n Q u a rz p u n k te n k o n tro llie re n . S o k ö n n e n  
w ir u ns e re S k a la b is c a . 2  M H z e ich e n . F ü r d ie K u rz ­
w e lle ne ic h u ng b en u tz e n w ir d ie H a rm o n is c h e n d e r 
M itte lw e lle .

N f-G e n e ra to re ic h u n g

H a b en w ir k e in e n a n d e re n S c h w e b u n g s s u m m e r z u r 
H a n d , s o k ö n n e n w ir u n s m it e in e m K la v ie r h e lfe n . 
N o rm a l A  h a t 4 40 H z , e in e O kta v e h öh e r 8 8 0 , d a n n  
1 7 6 0 u s w . A u c h t ie fe re F re q u e n z e n la s s e n s ic h g u t 
fe s ts te lle n . H ö h e re T ö n e a ls 5 k H z m ü s s e n w ir s c h o n  
H f-m ä ß ig m e s s e n . D e r re g e lb a re S c h w e b u n g s su m m e r  
s teh t d a n n a u f 9 5  k H z (1 0 0— 5  k H z ). A u f d e r la n g e n  
W e lle k ö n n e n w ir d e n P u nk t a ls z w e ite H a rm on isc h e  
1 9 0 k H z d e u tlic h e m p fa n g e n , fü r 1 0 k H z T o n e n ts p re ­
c h e n d 1 8 0 k H z . u s w .

C -M e ß g e rä te ic h u n g

D a z u b e n u tz e n w ir m ö g lic h s t v ie le u nd g e n a u e F e s t­
k o n de ns a to re n . D ie K le m m en C L f k u rz g e s c h lo s s e n  
tra g e n w ir a ls P u n k t o © e in .

L -M e ß g e rä te ic h u n g

N a c h F re q u e n z e n u n d P a ra lle lka p a z itä t c a . 2 60  p F  
(— C L f E in g a ng sk a p az itä t) a m  G itte r k ö n n en w ir d ie  
In d u k tio n in p H a u s re c h n e n .

(
 1 ,5 9 - 1 0 5  V L =  p H  

C  =  P F  
f • PONMLKJIHGFEDCBAV  c y f =  k H z

V ie l k le ine r a ls 2 6 0 p F d a rf d ie se K a p a z itä t n ic h t g e ­
w ä h lt w e rd e n , d a s o n s t S p u le n k a p a z itä t u n d L e itu n g s ­
k a p a z itä te n u s w . g ro ß e F e h le r v e ru rs a c h e n . M it g rö ­
ß e re n K a p a z itä te n k a n n n ic h t g e m e s s e n w e rd e n , d a  
s o n s t k e in e in w a n d fre ie s M in im u m  e rz ie lt w ird .

F -M e ß g e rä te ic h u n g

H ie rz u g ilt d ie M e ß s e nd e rs k a la ; e s is t u n g e fä h r m it 
1 °/o G e n au ig k e it z u re c h n e n . W ir k ö n n en a u c h fre m d e  
H f-S p a n n u n g e n m e ss e n , w e n n w ir 2 5 u n d m e h r V o lt 
S p a nn un g z u r V e rfü g un g h a b e n . D ie s e S p an n u n g e n  
fü h re n w ir d e r C L f-B uc h s e ü b e r e in e n K o n d e n s a to r 
v o n 1 ...2 0 p F z u . D a s is t a uc h d ie e in z ig s te C L f-  
M e s s u n g , b e i d e r w ir a u f h a rm o n is c h e n F re q u e n z e n  
e in M in im u m  h a b e n . D ie G ru n d fre q u e n z g ib t im m e r  
d a s s tä rk s te M in im u m .

S p u le n w ic k e ld a te n

Neue Prüf- und Meßgeräte
B e i d e r g e g e n w ä rtig e n Ü b e rla s tu n g d e r R e pa ra tu r­
w e rk s tä tte n h ä n g t ra tio n e lle s  A rb e ite n  in  h o h e m  M a ß e  
v o n z w e c k m ä ß ig e n M e ß - u n d P rü fg e rä te n a b . D ie  
F irm a M a x F u nk e , M e ß g e rä te b a u , d ie d u rc h P a te n t- 
R ö h re n p rü fe r m it L oc h k a rte ns y s te m  b e s te n s b e k a nn t is t, 
h a t in  ih r  M e ß g e rä te p ro g ra m m  e in  n e u e s  P rä z is io n s -R ö h ­
re n p rü fg e rä t, M o d e ll W  1 8  a u fg e no m m e n , d a s  a u s  z w e i 
T e ile n b e s te h t. A u f d e m  H a u p tg e rä t s in d  d ie  d e u ts c h e n , 
a m e rik a n is c h e n , e ng lis ch en , fra n z ö s is c h e n u s w . R ö hre n  
b is  z u r  o be re n  G re n z e  v o n  5 0  W a tt  A n o d e n v e rlu s tle is tu n g  
p rü fb a r, w ä h re n d m it H ilfe d e s S p e z ia lrö h re n z u s a tz e s  
k o m m e rz ie lle R ö h re n , U K W -S p e z ia lrö h re n u n d e in ig e  
s e lte n e r v o rk o m m e n d e R ö h re n ty p e n g e p rü ft w e rd e n  
k ö n ne n . W ie B ild 2 z e ig t, w ird d e r S p e z ia lrö h re nz u ­
s a tz ü b e r e in A n s c h lu ß k a b e l m it d e m  H a u p tg e rä t v e r­
b u n d e n . D a d a s Z u s a tz g e rä t d ie g le ic h e n L ä n g e n -  
u n d B re ite n m a ß e w ie  d a s H a u p tg e rä t b e s itz t, k ö n n e n  
b e i N ic h tg e b ra u c h b e id e G e rä te ü be re ina nd e rg e s te llt  
w e rd e n . B e i d e r P rü fu n g v o n  V e rs tä rk e rrö h ren  w e rd e n  
z u r M e s s u n g G le ic h s p a n n u n g e n v e rw e n d e t, d ie d e r  
e ing e b a u te R ö h re n g le ic h r ic h te r (A Z  1 2 m it G lä ttu n g s -  
F ö h re ) lie fe rt. E s w e rd e n z w e i P u n k te d e r K e n n lin ie  
g e m e s s e n u n d z w a r b e i N u ll V o lt G itte rs p a n n u n g  
(A n o d e n ru h e s tro m ) u n d b e i — 4  V o lt z u r P rü fu n g a u f 
S te u e rw irk u n g . E in e n b e s o n d e re n V o rz u g d e s in  
W e c h s e ls tro m a u s füh ru ng e rs c h e in e n d e n P a te n t-R ö h re n ­
p rü fe rs s te llt d ie  a bs o lu te  E in k no p fb e d ie n u ng  m it H ilfe  
d e s Z e n tra ls c h a lte rs d a r. E s s in d fe rn e r E le k tro d en ­
s c h lu ß p rü fu n g e n b e i g e h e iz te r R ö h re , P rü fu n g a u f 
K ra tz g e rä u s c h e ü b e r a ns c h a ltba re n L a u ts p re c h e r u n d  
g e tre n n te S y s te m m e s s u n g b e i M e h rfa c h rö h re n o h n e  
U m s te c k en d e r R ö h re m ö g lich . E s s te h en in s g e sa m t  
3 6 v e rs c h ie d e ne H e iz s p a n n u n g e n v o n 1 . . .2 4 0  V o lt 
z u r V e rfü g un g . D a s e ing e b a u te h o c h w e rtig e M e ß ­
in s tru m e n t k a n n fü r A u ß e n m e s s u n ge n , W id e rs ta n d s -  
p rü fu n g e n u n d R e s ts tro m m es s u n g en a n E le k tro ly t­
k o n d e n s a to re n v e rw e n d e t w e rd e n .
F ü r ra uh e n B e tr ieb b a u t d ie F irm a M a x F u n k e b e re its  
s e it 1 9 4 3 e in a n d e re s R ö h re n p rü fg e rä t, d a s M o d e ll

R P G 4 /3 (B ild 1 ). E s b e s itz t 5 0 v e rs c h ie d e n e R ö hren ­
fa s s u n g e n . d ie im H a u p tg e rä t u n d im  a b n e h m b a re n  
D e c k e l u n te rg e b ra c h t s in d . T e c h n is c h is t d ie s e s G erä t  
d a s g le ic h e w ie  M o d e ll W  1 8 , d e r U n te rs c h ie d b e s te h t 
le d ig lic h im G e h ä u s e . W ä hre n d W  1 8 in N u ß b a um  
a u s g e fü h rt w ird , u n d d ie 5 0 R ö h re n fa s s u n g e n a u f 
H a u p t- u n d Z u s a tzg e rä t v e rte ilt s in d , b e s itz t d a s

B ild  3 . D as  neue  ‘V ie lfadh ins trum ent .iM ultim eter’

M o d e ll R P G 4 /3 P a n z e rh o lz g e hä us e in s ta u b - u n d  
s p ritz w as s e rd ic h te r A u s fü h ru n g , u n d a lle R ö h re n ­
fa s s u n g en s in d im H a u p tg e rä t u n te rg e b ra c h t.
E in e b e g rü ß e n s w e rte N e u e ru n g fü r je d e R u n d fu n k - 
u n d E le k tro w e rk s ta tt b ie te t d ie g le ic h e  F irm a m it d e m  
V ie lfa c h m e ß g e rä t M u ltim e te r G W  5 00 . W ie B ild 3 e r­
k e n n en lä ß t, z e ic h n e t s ic h d a s n e u e fü r G le ic h - u n d  
W e ch se ls tro m g e e ig n e te U n iv e rs a lin s tru m e n t d u rc h  
h a n d lic h e A u s fü h ru n g a u s . E s b e s itz t e in e n In n e n ­
w id e rs tan d v o n 5 0 0 Q /V o lt u n d 4 2 u m s c h a ltb a re M e ß ­
b e re ic h e (S tro m b e re ic h e : 2 ,5 , 5 , 1 0 , 2 5 , 5 0 , 1 00 , 2 50 , 
5 0 0 , 1 0 00 , 2  5 00 u n d 5  0 00  m A ; S p a n n u n g s m e ß b e re ic h e : 
1 , 2 ,5 , 5 , 1 0 , 2 5 , 5 0 , 1 00 , 2 5 0 , 5 00 u n d 7 50 V o lt) . D ie  
U m s c h a ltu n g v o n G le ic h - a u f W e c h s e ls tro m  w ird d u rc h  
e in e n K ip p s c h a lte r v o rg e no m m e n , s o d a ß d a s M e ß ­
in s tru m e n t m it z w e i K le m m en a u s k o m m t. D a s V ie lfa c h ­
in s tru m e n t b e s itz t d ie V o rz ü g e e ine s h o c h w e rtig e n  
M e ß g e rä te s . S p ie g e ls k a la u n d M e s s e rz e ig e r g e s ta tte n  
e in g e n a u e s A b le se n d e s M e ß e rg e b n is s e s . D ie M e ß ­
g e n a u ig k e it e n ts p ric h t d e n A n fo rd e ru n g e n d e r W e rk ­
s ta ttp ra x is . D a d e r M e ß b e re ic h w ä h le r im  H a u p ts tro m ­
k re is lie g t, ü b e n e tw a a u ftre te n d e K o n ta k tü b e rg a n g s ­
w id e rs tä n d e k e in e n E in flu ß a u f d ie M e ß g e n a u ig ke it 
a us . Z u r V e rm e id u n g v o n T e m p e ra tu r- u n d F re q u e n z ­
fe h le rn w ird e in T ro c k e n g le ic h r ic h te r b e s o n d e re r B a u ­
a rt in G rä tz -S c h a ltu n g v e rw e n d e t. D a s n e u e V ie lfa c h ­
in s tru m e n t „M u ltim e te r G W  5 00 " g e h ö rt in d ie R e ihe  
d e r h oc h w e rtige n M e ß in s tru m e n te fü r R u n d fu n k w e rk ­
s tä tte n . E s e rs c h e in t in  e ine m  s ta b ile n  P re ß s to ffg e h ä u s e  
m it d e n A b m e s s u n g en 1 9 0 X  1 0 5 X  5 2  m m . E in a nd e re s  
In s tru m e n t d e r g le ic h e n F irm a „M u ltim e te r G 1 0 0 0 " 
w ird  a ls  V ie lfa c h m e ß g e rä t fü r G le ic h s tro m  m it 2 4 M e ß ­
b e re ic he n u rtd 1 00 0  ß in n e re m  W id e rs ta n d /V o lt h e rg e ­
s te llt (S p a n n u n g s m e ß b e re ic h e : 0 ,0 5 , 0 ,5 , 1 , 2 ,5 , 5 , 1 0 , 
2 5 , 5 0 , 1 0 0 , 2 5 0 , 5 0 0 u n d 1 00 0 V ; S tro m m e ß b e re ic he :  
1 ,2 ,5 ,5 ,1 0 ,2 5 , S O , 1 00 , 2 50 , 5 0 0 , 1 0 0 0 , 2 5 0 0 u n d  5 0 0 0  m A ).

F e rn e r  • .

B
e
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F re q u e n z L -M e s - 

s u n g

C -M e s - 

s u n g

W in d u n g s za h l 
u . D ra h t

L 1 L ’

1 2 5— 9  M H z (0 ,1 5 )— 1 ,2  p H — 7
0 ,6  C u L S

6
0 ,2  C u L S

II 9 -3 ,4  M H z 1 ,2 -8 ,4  p H — 2 0
0 ,4  C u L S

1 0
0 ,2  C u L S

III 3 ,4 -1 ,5  M H z 8 ,4 -5 2  p H 0 -1 20  p F 2 4  
2 0 X 0 ,0 7

1 3
0 ,2  C u L S

IV 1 50 0 -5 0 0  k  H z 5 2 -4 8 6  p H 1 2 0  p F -  
2 0  n F

7 6
2 0 X 0 ,0 7

2 4
0 ,2  C u L S

V 5 0 0 -2 8 0  k H z 4 8 6 -1 2 4 0 p H — 1 1 5
3 X 0 ,0 7

2 5
0 ,1  C u LS

V I 2 8 0 -1 0 0  k H z 1 ,2 4 -1 0  m H — 3 30  
3 X 0 ,0 7

6 5
0 ,1  C u L S

V II 4 9 0 -4 4 0  k H z -* — 4 7  
2 0 X 0 ,0 7  
(1 3 0 0  p F  
p a ra lle l

1 3
0 ,2  C u L S

L s  =  6 0 0  +  7 8  W d g .  (0 ,1 C u L S )

L 7 =  3 8 0+  5 0  W d g .  (3 X 0 ,0 7 );
v o n  G itte r  zu  A n o d e  1 20 + 65 + 19 5  W d g .
(3 X 0 ,0 7 ).
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F U N K S C H A U  1 9 4 7  / H e ft  1 1 1 0 9

1 0 . F u n k t e c h n ik  o h n e  B a l l a s t

E m p fa n g s g le ic h r ic h tu n g
(A llg e m e in e s )

M o d u lie r te  H o ch fre q u e n z  dcbaZYXWVUTSRQPONMLKJIHGFEDCBA(B ild  1 0 2 ).

E in R u n d fu n k s e n d e r s tra h lt in d en S e n d e p a u s e n e in e  
F o lg e v o n g le ic h m ä ß ig g ro ß e n H f-S c h w in g u n g e n a u s , 
e r is t „un be sp ro ch en " o de r „u n m o d u lie rt" . W ird e r  
m it S p rac h e o d e r M u s ik m o d u lie rt, s o s c h w a n k e n d ie  
a u fe in a n d e rfo lg e n d e n S c h w in g un ge n im T a k te d e r  
T o n fre q u e n z . D a s V e rh ä ltn is d e s N ie d e rfre q u e n z -  
S c h e ite lw e rte s  N z u m H o c h fre q u e n z -M itte lw e rt H w ird  
M o d u la tio n s g ra d g e n a n n t.

N  
m  =  • 1 0 0  » /•

n

E m p fa n g s g le ic h r ic h te r-K e n n lin ie  (B ild  1 03 ).•

D ie s e H o c h fre q u e n z s c h w in g u n g m u ß im E m p fä n g e r 
g le ic h g e ric h te t w e rd e n , u m d ie N ie d e rfre q u e n z h ö r­
b a r z u m a c h e n . D a s e rfo lg t n a c h B ild 1 3 (F U N K ­
S C H A U  1 9 4 7 /2 ) d u rc h e in e n G le ic h r ic h te r m it g e k n ic k ­
te r K e n n lin ie . D u rch e in e n k le in e n L ad ek o n de ns a to r  
w ird d ie H f-W e llig k e it b e se itig t, u nd m a n e rh ä lt  
e ine n m ittle re n G le ic h s tro m la m it ü b e rla g e rte r 

N ie d e rfre q u e n z  ly . E r w ird a ls R ic h ts tro m  b ez e ic h ne t 

u n d e rz e u g t a n e ine m W id e rs ta n d e n ts p re c h e n de  
S p an n u n g ss c h w a n k u n g e n . D u rch e in e n K o n d e n s a to r 
la s s e n s ic h G le ic h - u nd T o n fre q u e n z s p a n n u n g tre n ­
n e n .

K o n ta k tg le ic h ric h te r

K e n n lin ie  e in e s  K o n ta k tg le ic h ric h te rs
(B ild  1 04 ). 

K o n ta k tg le ic h ric h tu n g tr itt a n d e r B e rü h ru n g s s te lle  
e in e s M e ta lle s m it e in e r M e ta llv e rb in d u n g a u f. D e r  
S tro m w ird a b e r n ic h t w ie b e i e in e r G le ic h ric h te r­
rö h re in e in e r R ic h tu n g v o llk o m m e n g e s p e rrt, s o n ­
d e rn e s w ird a uc h e in k le in e r „R ü c k s tro m " Ir  h in ­

d u rc h g e la s s e n . D ie K e n n lin ie v e rlä u ft d ah e r im  n e g a ­
t ive n G e b ie t le ic h t a b w ä rts g e n e ig t. F lie ß e n z . B . in  
d e r D u rc h la ß ric h tu n g 5  m A  b e i +  1 0  V o lt, s o is t: 

D u rc h la ß w id e rs ta n d = R n =  - ---- _ J 0 — 2 0 0 0  Q

I 0 .0 05  ’
In d e r S p e rr ic h tu n g f lie ß t 1 m A b e i —  1 0  V o lt.

S p e rrw id e rs ta n d = R s =  = W O O D « .

D a s V e rh ä ltn is v o m D u rc h la ß - z u m S p errw id e rs ta n d  
is t b e i d e n e in z e ln e n K o n tak tg le ic h r ic h te rn v e rs c h ie ­
d en .

A u s fü h ru n g s fo rm e n  (B ild  1 0 5 ).

K ris ta lld e te k to re n b e s te h e n a u s e in e r fe in e n D ra h t­
s p itz e  S , d ie g e g e n e in e n K ris ta ll K g ed rü ck t w ird  
(S iliz iu m , K a rb o ru nd , B le ig la n z , R o tz in k e rz ). S ie w e r­
d e n n e u e rd in g s in w in z ig s te n A b m e s s u n g e n fü r 
Z e n tim e te rw e lle n v e rw e n d e t. K ris ta lld e te k to re n s in d  
fü r k le in e S p a n n u n g e n s e h r e m p fin d lic h , w e rd en a be r  
b e i Ü b e rla s tu n g le ic h t ta u b u n d m ü s s e n n eu e in ge ­
s te llt w e rd e n . —  S iru to re n b e s te h e n a u s k le in e n K u p -  
fe ro x y d u lp ille n , d ie fe d e rnd g e g e n M e s s in g s c h e ib ­
c h e n g ed rü ck t w e rd en . S ie s in d z u r G le ic h ric h tu n g  
g rö ß e re r H f-S p a n n u n g e n b es tim m t. V e rh ä ltn is v o n  
D u rc h la ß - z u S p e rrw id e rs ta n d

K ris ta lld e te k to re n e tw a 3 0 0 : 3  0 0 0  
S iru to r  5  b e tw a 1 5 0 : 7 0  0 00

D io d e n g le ich r ic h te r

D io d e n w id e rs ta n d  in  R e ih e  zu m  
S c h w in g k re is  (B ild  1 0 6 ).

H f-G le ic h r ic h te rrö h re n w e rd en D io de n g e n a n n t. D ie  
g le ic h z u ric h te n d e S p a nn un g w ird e ine m S c h w in g k re is  
e n tn o m m e n . D ie S c h a ltu n g e n b e ru h e n a u f d ö n G le ic h ­
r ich te r-G ru nd sc h a ltu n ge n  in T e il 2 d ie se r R e ih e (F U N K ­
S C H A U 1 9 4 7 /2 ). B ild  1 0 6 a e n ts p ric h t B ild  9 . A m B e ­
la s tu n g s w id e rs ta n d R e n ts teh t d ie R ic h ts p a n n u n g .  
P u n k t P fü h rt d ie N f-S p an nu ng u n d e in e n eg a tiv e  
G le ic h s p a n n u n g g eg en K a to d e . In B ild  1 0 6 6 is t d ie  
R e ih e n fo lg e v o n S c h w in g k re is u n d R C  - G lie d v e r­
ta u s c h t, d ie W irk u n g b le ib t J e d o c h g le ic h . In b e id e n  
F ä lle n is t d e r S c h w in g k re is d ire k t m it d e r D io de v e r­
b un de n . D e r W id e rs ta n d  R v e rm ind e rt d ie K re is g ü te . 
E r w irk t, a ls w e n n e in W id e rs ta n d v o n R /2 p a ra lle l 
z u m K re is lie g t.

D e te k to rem p fä n g e r  (B il< T 1 0 7 ).

K o n ta k tg le ic h r ic h te r b e n ö tig e n k e in e z u s ä tz lic h e n  
S tro m q u e lle n u n d e rm ö g lic h e n d e n B a u e in fa c h s te r  
E m p fä n g e r fü r K o p fh ö re re m p fa n g . E in e S p u le u n d e in  
D re h k o n d e n s a to r w e rd en z u s a m m e n m it d e r A n te n ­
n e n k a p a z itä t C A  a u f d en O rts s e n d e r a b g e s tim m t. D ie  

H f-S p a n n u n g a n d e r S p u le w ird d u rc h d en D e te k to r 
g le ic h g e ric h te t u n d u n m itte lb a r d em K o p fh ö re r z u ­
g e fü h rt. E in p a ra lle l lie g e n d e r F e s tk o n d e n s a to r b e ­
s e itig t d ie H f-W e llig k e it.

D io d e n w id e rs ta n d  p a ra lle l  zu m  
S c h w in g k re is  (B ild  1 0 8 ).

D ie S c h a ltu n g e n ts p ric h t G run ds c ha ltu ng B ild  1 0 . In  
d je K a to d e n le itu n g k a n n e b e n fa lls e in K o n d e n s a to r 
( im B ild g e s tr ic h e lt) e in g e fü g t w e rd e n . D e r S c h w in g -

B ild 113

k re is is t d a n n g le ic h s p a n n u n g s m ä ß ig v ö llig v o n d e r  
D io d e a b g e tre n n t u nd k a n n p o s itiv e A n o d e n s p a n n u n g  
fü h re n . Im P u nk t P tr itt d ie n e g a tiv e G le ic h s p a n n u n g  
u nd d ie ü b e rla g e rte N f-S p a n n u n g a u f. D ie se S c h a l­
tu n g w irk t m it d e m W id e rs tan d R /3 p a ra lle l z u m  
S c h w in g k re is , s e tz t a ls o «  d ie G üte n oc h m e h r h e ra b . 

E m p fa n g s g le ich r ic h tu n g  m it  D io d e  

M e is t w e rd e n z w e i D io d e n s tre c k e n u n d e in n o rm a le s  
R ö h re n s y s te m m it g e m e in s a m e r K a to d e in e ine m  
K o lb e n v e re in ig t (A B C  1 , E B F  1 1 ). Z u r E m p fa n gs g le ic h ­
r ic h tu n g w ird S c h a ltu n g B ild  1 0 7  a v e rw e n d e t. D e r 

' D io d e n k re is lie g t n ic h t a n M in u s , s o n d e rn a n K a to d e ,  
s o n s t e rh ä lt d ie D io de na no de  d u rc h R |< e in e n eg a tiv e  

V o rsp a n n u n g , u n d e s k a n n k e in A n od en s tro m  f lie ß e n . 
R b e trä g t 1 0 0  .. . 3 00  k Q , k le ine W e rte e rg e b e n g e ­
r in g e re  V e rz e rru n ge n d e r T o n fre q u e n z , a b e r s tä rk e re  
D ä m p fu n g d e s S c h w in gk re is e s . D e r K o n d e n s a to r C  h a t 
5 0  . . . 2 0 0  p F . D u rc h d a s R C -S ie b g lie d w e rd e n H f- 
R e s te v o m N f-V e rs tä rk e r fe rn g e h a lte n , s o n s t n e ig e n  
s te ile E n d rö h re n z u m K re is ch e n . D io de n v e ra rb e ite n  
b e lie b ig h o h e H f-S p a n n u n g e n .

A n o d e n g le ic h r ic h te r

A rb e its w e is e  e in e s  A n o d e n g le ic h r ic h te rs
(B ild  1 1 0 ).

D a s G itte r e in e r R ö h re e rh ä lt e in e s o h o h e n e g a ­
t iv e V o rs p a n n u n g , d a ß  d e r A rb e its p un k t A  im  u n te re n  
K n ic k lie g t u n d im  R u h e s ta n d n u r d e r g e rin g e  A n o d e n ­
ru h e s tro m  l0 f ließ t. W ird a n d a s G itte r e in e H f-S p an ­

n u n g g e le g t, s o ru fe n  d ie  p o s itiv e n  H a lb w e lle n  z u sä tz ­
lic h e g le ic h g e ric h te te u n d v e rs tä rk te A n o d e n s tro m ­
s tö ß e h e rv o r (d a h e r „A n o d e n g le ic h ric h te r" o de r  
„R ic h tv e rs tä rk e r") . D e r m ittle re A n o d e n s tro m s te ig t  
d a d u rc h a u f d e n W e rt la . D ie d e m A n o d e n s tro m  

ü b e rla g e rte N ie d e rfre q u e n z lj< y k a n n ü b e r e in e n  

K o n d e n s a to r a bg en om m e n u n d w e ite r v e rs tä rk t w e r­
d e n . —  E s w e rd e n H f-S p a n n u n g e n b is z u e tw a 1 0  V o lt 
g u t v e ra rb e ite t.

A n o d e n g le ic h r ic h te r  m it  T rio d e
(T e le fu n k e n  1 4 3 G W )  (B ild  1 1 1 ).

D ie H f-S p a n n u n g w ird d em G itte rs c h w in g k re is e n t­
n o m m e n . E r w ird im G e g en sa tz z u a lle n a n d e re n  
E m p fa n g s g le ic h r ic h te rn w e d e r d u rc h e in en W id e rs ta n d  
n o c h d u rc h d e n R ic h ts tro m b e d ä m p ft. D ie G itte rv o r­
s p a n nu ng w ird d u rc h K a to de nw id e rs tan d 3  . . . 5 k S 2  
o d e r a n e ine m W id e rs ta n d in d e r g e m e in s a m e n  
M in u s le itu n g e rz e u g t. D e r K o n d e n s a to r C e n ts p ric h t  
d em L a d e k o nd e n s a to r n o rm a le r G le ic h ric h te rs c h a ltu n ­
g e n . E r f la c h t d ie d u rc h d ie V e rs tä rk e rw irk u n g d e r  
R ö h re im A n o d e n k re is v o rh a n d e n e e rh e b lic h e H f- 
S p a n n u n g a b . S ie w ird a u ß e rd e m  z u r L au ts tä rk e - u n d  
T re n n s c h ä rfe e rh öh u n g ü b e r d e n K o n d e n s a to r Cr  a u f 

d em  G itte rk re is rü c kg e k o p p e lt.

A n o d e n g le ic h r ic h te r  m it  P e n to d e
(N o ra  W  1 8 ) (B ild  1 12 ).'

B e im A n z ie h e n d e r R ü c kk o p p lu n g s te ig t d ie G itte r ­
w e c h s e ls p a n n u n g u n d d a m it b e im  A n od en g le ic h r ic h te r  
d e r A n o d e n s tro m . D e r A rb e its p u n k t v e rs c h ie b t s ic h  
n a c h A 1 # a ls o in s te ile re K e n n lin ie n te ile (B ild  1 0 9 ), d ie  
V e rs tä rk u n g w ä c h s t d a d u rc h v o n s e lb s t w e ite r a n u n d  
d ie R ö h re k o m m t s p ru n g h a ft m it h a rte m  K n u rre n z u m  
S c h w in g e n . Z u r M ild e run g m u ß d ie S c h irm g itte rs p a n ­
n u n g ü b e r e in e n S p a n n u n g s te ile r e rz e u g t w e rd e n , 
u n d d e r R ü c k k o p p lu n g s re g le r w ird a ls D iffe re n tia l-  
K o n d e n s a to r a u s g e b ild e t. E r v e re in ig t, d a m it d ie K a ­
p a z itä te n C u n d C y j a u s B ild  1 11 . B e im R e g e ln w ird  

d e r H f-S tro m  a llm ä h lic h v o n E rd e a u f d ie R ü c k k o p p ­
lu n g s sp u le u m g es c h a lte t.

W irk u n g s w e is e  d e s  A u d io n s (B ild  1 1 3 ).

D a s G itte r 'e in e r R ö h re w ird n a c h B ild  1 0 7 b o d e r 1 0 8  
a ls D io d e n a n o d e g es c h a lte t. E s e n ts te h en a ls o d a ra n  
d ie n e g a tiv e m ittle re G le ic h s p a nn un g u n d d ie ü b e r­
la g e rte T o n fre q ue nz s p a nn un g . S ie w ird in d e r R ö h re  
v e rs tä rk t u n d a m A n o d e n w id e rs ta n d a bg en om m e n .  
D u rch d a s n e g a tiv  w e rd e n d e G itte r s in k t d e r A n o d e n ­
s tro m . D e r A rb e its p un k t v e rs c h ie b t s ic h in d e n u n te ­
re n J a n ic k , e s tre te n e in e e n tg e g e n g e s e tz t w irk e n d e  
A n o d e n g le ic h r ic h tu n g u n d V e rz e rru n g e n a u f. D a s  
A u d io n v e ra rb e ite t d a h e r n u r H f-S p an nu ng en b is  
e tw a 1 ,5  V o lt e in w an d fre i.

T rio d e n -A u d io n  (V E  3 0 1 W )  (B ild  1 1 4 ).

D e r G itte rw id e rs ta n d k a n n b e im A u d io n b e d e u ten d  
g rö ß e r s e in a ls d e r e n ts p re c h e n de W id e rs ta n d in  
e in e r re in e n D io d e n s c h a ltu n g , w e il d ie N f-S p a n n u n g  
n ic h t u nm itte lba r a n d ie s e m  W id e rs ta n d a b g e n o m m e n  
w ird . D a d u rc h w ird d e r K re is v ie l w e n ig e r in s e in e r 
G ü te b ee in trä c h tig t, ü b lic h  s in d W e rte v o n 1 ...3 M Q .  
D ie R ü c kk o p p lu n g s e tz t b e im  A u d io n im  a llg e m e in e n  
w e ic h e in , d a d e r A rb e its p u n k t n ic h t w ie b e im  A n o ­
d e n g le ic h r ic h te r in s te ile re , s o nd e rn in f la c h e re K e n n ­
lin ie n te ile v e rla g e rt w ird .

P e n to d e n -A u d io n  (S ie m e n s  5 3  W L ) (B ild  1 1 5 ). 

B e im P e n to d e n -A u d io n m u ß im G eg en sa tz z u m A n o ­
d e n g le ic h r ic h te r d ie S c h irm g itte rs p a n n u n g ü b e r e ine n  
V o rw id e rs tan d e rz e u g t w e rd e n . D ie N f-S p a n n u n g  
e ine s P e n to d e n -A u d io n s re ich t a us , u m a uc h k rä ftig e  
E n d p e n to d e n a nz u s te u e rn . E s w ird d ah e r m it V o rte il 
fü r E in k re is -E m p fä n g e r v e rw e n d e t. —  D ie R e ihe n fo lg e  
v o n S p u le u n d K o n d e n s a to r im R ü c k k o p p lu n g s z w e ig  
is t in d ie s e m B e is p ie l v e rta u s c h t. D ie W irk u n g b le ib t 
g le ic h , v o rte ilh a ft is t d a b e i m a n c h m a l, d a ß d e r R o to r 
d e s R .K .-K o n d e n s a to rs d irek t g e e rd e t w e rd e n k a nn .

O . L im an n
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NEUE EINZELTEILE

N ü tz lic h e s  A b g le ic h b e s te c k
V o n d e r F irm a B o e h k , E s s e n , w ird e in a u s d re i S c h lü s . 
s e in b e s teh e n d e s 5 fac h -A b g le ic h b e s te c k z u m A b g le i­
c h en v o n S p u len k e rn e n u n d T rim m e rn h e ra u s g e b ra c h t. 
E s is t a u s h o c h w e rtig e m is o lie rm a te r ia l in s ta b ile r 
A u s fü h ru ng h e rg e s te llt u nd e ig n e t s ic h h e rv o rra g e n d  
fü r d ie  in W e rk s tä tte n v o rz u n e h m e n d e n  A b g le ic h a rb e i. 
te n . N e b e n e in em  k a p a z itä ts a rm e n S c h ra u b e n z ie h e r 
fü r T rim m e re in s te llu n g s in d v e rs c h ie d e n e S c h lü ss e lfa s ­
s u n g e n fü r in - u n d a u s lä n d is c h e S p u le n k e rn e v o r­
g e s e h e n , s o d a ß d ie g e b rä u c h lic h s te n H f-E is e n k e rn e  
a b g e g lic h e n w e rd e n k ö n n e n . D ie h a n d lic h e  A u s fü h ru ng  
d e s n eu en  A b g le ic h be s tec k e s w ird in  F a c h k re is e n  d a n k ­
b a r a n e rk a n n t w e rde n .

P ra k tis c h e  S p u len e in h e it
U n te r d e n in le tz te r Z e it b e k a n n tg e w o rd e n e n n e u e n  
S p u le n k o n s tru k tio n e n v e rd ie n t e in a ls S p u le n e in h e it  
e rs c h e in e n d e r E in k re is e r-S p u le n s a tz b e s o n d e re A u f­
m e rk s a m k e it, d a e r s ic h d u rc h k le in e A b m e s s u n g e n ,  
b e q u e m e M o n ta g e u n d e le k tr is c h e in w a n d fre ie A u s -, 
fü h ru ng a u s z e ic h n e t. D u rc h V e rw e n d u n g h oc h w e rtig e r  
H f-E is e nk e rn e w ird h o h e S p u le n g ü te e rre ic h t. D ie  
S p u le n k ö rp e r s e lb s t s in d a u f e ine r A m e n a l-T rä g e r- 
p la tte b e fe s tig t, d ie m it d em g e k a p s e lte n W e lle n ­
s c h a lte r v e rs c h ra u b t is t.
D ie S p u le n w ic k lu n g e n w u rd e n fü r M itte l- , L a n g - u n d  
K u rz w e lle n d im e n s io n ie rt. In fo lg e  d e r k le in e n A b m e s ­
s u n g e n , d ie s ic h d u rc h d e n z w e c k m ä ß ig e n Z u s a m m e n ­
b a u e rg e b e n , lä ß t s ic h d ie S p u le ne in he it in s b e s o n ­
d e re in G erä te n  k le ine r A b m e s s u n g e n v o rte ilh a ft v e r-

B ild 1 . S pu lene inbe it m it W ellenscha lte r für dre i W ellenbere iche 
(A ufnahm e : K unkschau)

w e n d e n . D ie S p u le n e n d e n w e rd e n z u a u s re ic h e n d  
la n g e n L ö tö s e n a n s c h lü s s e n g e fü h rt. U m d e n E in ba u  
z u e rle ic h te rn ,, w u rd e d ie W e lle n s ch a lte ra c h se a u s ­
re ic h e nd la n g a u s g e fü h rt, s o d a ß m a n o h n e V e rlä n ­
g e run gs a c h s e n a u sk o m m t.

K e ra m is c h e s  Z f-B a n d filte r
V o n H e s c h o w u rd e e in a u f k e ra m is c h e m  S p u le n k ö rp e r  
g e w ic k e lte s Z f-B a n d filte r a u fg e b a u t, d e s s e n G ru n d ­
p la tte g le ic h fa lls k e ra m is c h es M a te ria l v e rw e n d e t. 
D ie H f-E is en ke rn e  k ö n n e n in ü b lic h e r W e is e v o n o b e n  
u n d u n te n v e rä n d e rt w e rd e n . In d e r h eu tig e n Z e it 
d e r a llg e m e in e n M a te ria lk n a p ph e it is t e s v o n b e s o n ­
d e re m In te re s s e , d a ß a u c h d ie A b s c h irm h ä ’u be a u s  
k e ra m is ch e m M a te ria l b es teh t. U m e in e A b s c h irm -

B ild  1 . K eram isches Z f-B and filter m it A bsch irm haube

W ic k lu n g z u e rz ie le n , w ird e in e m e ta llis c h e S c h ic h t 
a u fg e s p ritz t.

V e rlu s ta rm e r  W e lle n s c h a lte r
Im R u n d fu nk g e rä te ba u w u rd e n früh e r z u m A u fb a u  
v o n N o c k e n s c h a lte rn v ie lfa ch k e ra m is c h e T rä g e rp la t­
te n v e rw e n de t. W ie e in e n e u e H e s ch o -K o n s tru k tion  
z e ig t, la s s e n s ic h a u c h K re is s c ha lte r u n te r w e itg e h e n ­
d e r V e rw e n d u n g k e ra m is c h e n M a te ria le s h e rs te lle n . 
B ild  1 z e ig t e ine n z w e ite ilig e n , z . B . fü r S u p e rh e t­
e m p fä n g e r m it e in fa c h e m V o rk re is g e e ig n e te n k e ra ­
m is c h e n W e lle n s c h a lte r, w ie e r v o n H e s c h o e n tw ik - 
k e lt w u rd e . D e r W e lle n s c h a lte r k a n n fü r b e lie b ig e  
K o m b in a tio n e n z u s a m m e n g e s te llt w e rd e n . A n d e r  
W e lle n s c h a lte rg ru n d p la tte s in d E in k e rbu ng en z u m  
E in ra s ten d e r e in z e ln e n W e lle n s c ha lte rs te llu ng e n  v o r­
g e s e h e n . A u c h d ie A c h se b es te h t a u s k e ra m isc h e m  
M a te ria l. B e i d e r R a s tp la tte e rh ä lt m a n e in e M e ta ll-

B ild  f. V erlus ta rm er keram ischer W ellenschalte r

e rs p a rn is v o n 9 4° /o , d a s e n ts p ric h t b e i 1 0 0 0 W e lle n ­
s c h a lte rn 7 4 ,2 5 k g M e ta ll. B e i d e r S c h a lte rp la tte w ird  
d a s h o c h w e rtig e B a k e litm a te r ia l v o lls tä n d ig e rs e tz t. 
M a n s p a rt h ie r 8 k g B a k e litm a s s e b e i 1 0 0 0 S c h a lte r­
p la tte n .
D e r n e u e k e ra m is c h e W e lle n s c h a lte r k ö n n te w e se n tlich  
d a z u b e itra g e n , d e n fü h lb a re n E n g p a ß a u f d em  G e ­
b ie te h o c h w e rtig e n Is o lie rm a te r ia ls z u u m g e h e n . E r 
b e s itz t z u d e m in h o c h fre q u e n z te c h n is c h e r H in s ic h t e r­
h e b lic h e V o rz ü g e u n d s te llt fe rn e r in m e c h a n is c h e r 
B e z ie h un g e in e a u s g e z e ic h n e te K o n s tru k tio n d a r. E s  
w ä re z u w ü n s c h e n , d aß d ie s e r v o rz ü g lic h e W e lle n ­
s c h a lte r n ic h t n u r d e r g e rä te b a u e n d e n In d u s trie , s o n ­
d e rn a u ch d em  F u nk p ra k tik e r z u r V e rfü g u n g s te h t.

FACHPRESSESCHAU

„A n  u n u s u a l  R ec tif ie r  C irc u it"  v o n  C o m m a n d er  E . E .C o m sto ck  
in  Q S T N o v .  1 94 6  S . 5 6 .

In o b e n g e n a n n te m A u fs a tz w e rd e n d ie M ö g lic h ­
k e iten fü r d ie U m s c h a ltu n g d e r S p a n n u n g v o n H o c h ­
s p a nn un gs g le ic h r ic h te rn b e s p ro c h e n . E s h a n d e lt s ic h  
d ab e i u m G le ic h ric h te r, w ie s ie b e i K ra ftv e rs tä rk e rn , 
K le in s e n d e rn u n d K a to d e n s tra h l-O s z illo g ra fe n g e ­
b rau ch t w e rd e n . A m e in fa c h s te n w ä re d ie U m s c h a l­
tu ng d e r S p a n n u n g a m T ra n s fo rm a to r. D o c h g ib t e s  
d a b e i z w e i P u n k te , d ie B e a c h tu n g f in d e n m ü ss e n . 
E rs te ns m ü s s e n d ie v e rs c h ie d e n e n A n z a p fu n g e n d e s  
T ra n s fo rm a to rs , d ie H o c h s p a n n u n g fü h re n u n d d ie  
K le m m e n , a n d en en s ie a n g e s c h a lte t s in d , b e s o n d e rs  
g u t is o lie rt s e in . Z w e ite n s m u ß d e r S c ha lte r, d e r z u r 
U m s c h a ltu n g d ie n t, e in H o c h s p a n n u n g s s c h a lte r s e in . 
S o k o m m t d e r V e rfa s s e r z u jd e m in d e r A b b ild u n g  
g e z e ig te n S c h a ltb ild . D ie G le ic h r ic h te rrö h re n V 1 u n d  
V 2 e rh a lte n ih re H e iz s p a n n u n g v o n d e n T ra n s fo r ­
m a to re n T 2 u n d T s . D ie H o c h s p a n n u n g lie fe rn d ie

A 6
T2 ----- -------+

B ild  f. G le ich rich te rscha ltung , bei der es m it jd ilfe  der S cha lte r S 4 und  
S 3 m öglich is t, d ie 'A nodenspannung in v ie r  S tufen zu variie ren. D er 
S cha lter S 3 po lt d ie S pannung des Jransform ators J 4 um , so daß s ich  
d ie S pannungen U i und lh 4 e inm al subtrahieren  und e inm al add ie ren. 
A uß erdem is t es m ög lich ., den G le ich rich te r nur m it der S pannnng 'T l1 

oder nur m it der S pannung / V 4 zu betre iben

T ra n s fo rm a to re n T 1 u n d T 4 . V o n d ie s e n b e id e n is t 
d e r T ra n s fo rm a to r T t fü r e in e h ö h e re , d e r T ra n s fo r­
m a to r T 4 fü r e in e n ie de re S p a n n u n g d im e n s io n ie rt. 
D ie H e izs p a n n u n g s tra n s fo rm a to re n w e rd e n d u rc h d e n  
S c h a lte r S 2 e in g e s c h a lte t.
D ie S c h a lte r S t u n d S 3 e rm ö g lich e n e in e U m s c h a ltu n g  
d e r G le ic h s p a n n u n g in v ie r S tu fe n . E s k a n n e n tw ed e r  
n u r T f o d e r n u r T 4 o d e r b e id e T ra n s fo rm a to re n s o  
e in g e s c ha lte t s e in , d a ß s ic h d e re n S p an n u n g e n s u b ­
tra h ie re n o d e r a d d ie re n . D e r S c h a lte r S t h a t z w e i 
S te llu n g e n , 1 u n d 2 , d e r S c h a lte r S $ h a t d re i S te llu n ­
g en , 1 , 2 u n d 3 . D ie v ie r S c h a ltu ng sm ö g lic hk e ite n  
s in d in d e r T a be lle  a n g e g e b e n . H u b e rt G ib a s

S c h a lte rs te llu n g :

S tu fe S 1 S 3 S p a nn un g

1 2 1 U 4
II 1 1 U  1 — U 4
III 1 2 U  1
IV 1 3 U  1 +  U 4

LES E RA N FRAG EN

F ra g e
E s is t d e r B a u e in e s L a u ts p re c h e rs m it b es o n de rs  g u te r  
B a ß w id e rg a b e v o rg e s e h e n . U m e in en h o h e n S tra h ­
lu n g s w id e rs ta n d z u e rz ie le n , w u rd e e in M e m b ran e ­
d u rc h m e s s e r v o n 3 0  c m  g ew ä h lt. W a s is t .a u ß e r e x tre m  
w e ich e r A u fh ä n g u n g n o c h b e a c h te n s w e rt, o h n e d a ß  
d e r W irk u n g s g ra d z u s ta rk a b fä llt? '

A n tw o rt
F ü r e in e n L au ts p re c h e r, d e r d ie t ie fe n F re q u e n z e n b e -
s o n d e rs g u t w ie d e rg e b e n s o ll, is t e in M e m b ran ­
d u rc h m e s s e r v o n 3 0 0  m m a u s re ic h e n d . F ü r e in e n a u s ­
g e s p ro c h e n e n T ie fto n la u ts p re c h e r (F re q u e n z b a n d e tw a  
2 0— 1 5 0 H z ) g e n ü g t e r je d oc h n ich t. F ü r s o lc h ö L a u t­
s p re c h e r m ü s s e n M e m b ran e n v o n e tw a 5 00  m m m it 
b e s o n d e re n V e rs te ifu n g e n v e rw e n de t w e rde n .
D e r g ro ß e M e m b ra n d u rc h m e s s e r is t e rfo rd e rlic h , u m  
e in e n g en üg en d g ro ß e n S tra h lu n g s w id e rs ta n d z u e r­
re ic h e n . D ie s e r is t in d e r H a u p ts a c h e  v o m  D u rc h m e s s e r 
u n d d em  Ö ffn u n g s w in k e l a b h ä n g ig .
B e s o nd e rs z u b e rü c k s ic h tig e n b e im B a u d e s L a u t­
s p rec h e rs is t fe rn e r, d a ß d ie M e m b ra n g e n ü g e n d e  
S te ifig k e it b e s itz t, d a m it s ie a u ch a ls G a n z e s s c h w in g t. 
F e rn e r is t e s w ic h tig , d ie E ig e n re s o n a n z d e s s c h w in ­
g e n d e n S y s te m s (M e m b ra n , T a u c h s p u le , Z e n tr ie ru n g ) 
s o n ie d rig w ie m ö g lic h z u le g e n , je d o c h d a rf in  
d ie s e m B e s tre b e n d ie Z e n trie ru n g n ic h t z u w e ic h  
g e m a c h t w e rd en , w e il d a n n d ie e rfo rd e rlic h e R ü c k ­
s te llk ra ft n ic h t m e h r v o rh an de n is t. U n te rh a lb d e r  
E ig en res o n a n z fä llt d e r W irk u n g s g ra d g a n z a u ß e r­
o rde n tlic h  a b . S e lb s tv e rs tä n d lic h is t a u c h d ie  S p a lttie fe  
g rö ß e r a ls n o rm a l z u w ä h le n , w e il d ie A m p litu d e n  
d e r T a u c h s p u le g e ra d e b e i d en  t ie fe n F re qu en z e n  s e h r  
g ro ß  w e rd e n u nd d ie T a u ch sp u le n w ick lu n g  d a b e i n ic h t 
a u s d e m S p a lt h e ra u s k o m m e n s o ll. D e r S p a lt s o ll 
e tw a 2 b is 3  m m  b re ite r s e in , a ls d ie  W ic k lu n g . F e rn e r 
is t z u b e a c h te n , d aß  d e r S p u le n d u rc h m e s s e r u n d d a m it 
a uc h d e r K e rn d u rc h m e s se r in e in e m  b e s tim m te n V e r­
h ä ltn is z u m M e m b ra n d u rc h m e s s e r s te h e n m u ß . D e r 
K e rn d u rc h m e s se r s o ll b e i d e n g rö ß e re n T y p e n e tw a  
1 /6 d e s M e m b ra n d u rc h m e s se rs s e in . B e i e in e r 3 0 0  m m - 
M e m b ra n a ls o e tw a 5 0  m m . K le in e re D u rch m e s s e r b e ­
e in flu s s e n d e n W irk u n g s g ra d s e h r u n g ü n s tig , d a d a n n  
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