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My invention relates to amplifiers and par 
ticularly to amplifiers designed to paSS signals 
covering a wide frequency band such as required 
in television. 
One of the objects of my invention is to pro 

vide an improved amplifier having maximum gain 
for a given band Width. 
A further object of my invention is to provide 

an improved wide band amplifier of the type in 
cluding single tuned circuits and coupled tuned 
circuitS in CaScade. 
A still further object of my invention is to 

provide an improved circuit of the type including 
one or more amplifier stages of the single-ended 
type and an amplifier or detector stage of the bal 
anced input type. 
In accordance with One embodiment of my in 

vention a second detector of the full wave recti 
fier type or the like is fed from a transformer 
which has its primary and secondary So coupled 
and tuned as to have a double peaked Selectivity 
characteristic, the peaks being Spaced Widely 
apart to cover the desired pass band. The Valley 
between these peaks is filled for the Overall Se 
lectivity curve either by staggering the tuning of 
the preceding circuits or by giving a preceding 
circuit a comparatively narroW double peaked 
characteristic. 
The invention Will be better understood from 

the following description taken in Connection 
With the accompanying dra Wing in Which 

Figures 1 and 2 are circuit diagrams of two 
embodiments of my invention, and 

Figures 3 and 4 are curves drawn substantially 
to the correct Scale, Which are referred to in ex 
plaining the invention. 

Referring to Fig. 1, the invention is shown ap 
plied to a television receiver of the Superhetero 
dyne type comprising a first detector (), inter 
mediate frequency amplifier tubes and 2, and 
a ful WaWe detector including diodes 3 and 4. 
The tubes to and are coupled by means of a 

tuned plate circuit 6 and a coupling condenser 
l, the tuned circuit 6 comprising an inductance 
coil 8 and the tuning capacity 9 which, in some 
cases, may be the output capacity of the tube 0. 
The usual grid leak resistor 2 and biasing means 
Such as a battery 22 are provided for the tube . 

Similar coupling means is provided between the 
tubes and 2, this Coupling means Comprising 
a tuned plate circuit 23 and a Coupling condenser 
24. The tube 2 is provided with the usual grid 
leak resistor 26 and biasing means 27. Generally, 
the use of damping resistors 5 and 20 across the 
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tuned circuits 6 and 23, respectively, Will be 
found desirable. 
The coupling between the amplifier tube 2 and 

the second detector is provided by a tuned trans 
former 28 having a primary 29 and a secondary 
3. The tuning capacity for the primary 29 may 
be the output capacity of the tube 2 or it may 
be a separate Condenser as indicated at 32. Like 
Wise, the tuning capacity for the Secondary 3 
may be the capacity of the diodes as indicated at 
33 and 34. 
Generally, Some damping should be provided 

for the tuned transformer 28 as by means of a 
damping resistor 30. 

It Will be understood that the diodes 3 and 
A may be connected in the conventional manner, 
there being included in the connections the usual 
output resistor 36. 
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In accordance With my in Vention, the above 
described circuit is given the desired band pass 
Width by Coupling the primary and secondary of 
transformer 28 tightly enough and so tuning 
them that a selectivity characteristic, having 
Widely spaced peaks, is obtained as shown by the 
Curve A in Fig. 3. It Will be seen that the Spacing 
of these peaks determines the width of the fre 
quency band to be passed by the circuit. In order 
to hold up the gain between these peaks and 
make the overal Selectivity characteristic of the 
circuit Substantially flat, the tuned circuits 6 
and 23 of the preceding stages are tuned in stag 
gered relation and so tuned that their peaks 
fall in the Valley of the curve for the tuned trans 
former 28 as shown in Fig. 3. The selectivity 
curve for tuned circuit 6 is indicated at B, while 
the Selectivity curve for tuned circuit 23 is in 
dicated at C. The selectivity curve for the cir 
cuits 6 and 23 combined is shown by the dotted. 
line curve E. The resulting overall selectivity 
curve for the circuit of Fig. 1 is shown by the 
dotted line curve D. 

It may be noted that the circuit of Fig. 1 may 
also be given the desired wide pass band with a 
flat characteristic by coupling the primary and 
the Second of the transformer 28 loosely enough 
to obtain a single peaked characteristic and then 
staggering the single peaks of the three circuits, 
providing proper damping is included in these 
circuits. 

In this case, the tuned circuits 6 and 23 are 
provided with less damping than in the first air 
rangement described and their selectivity curves 
are spaced apart so that they occupy positions 
Corresponding to those of the double peaks of the 
curve A in Fig. 3. Also, in addition to loosening 
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the coupling of the tuned transformer 28, it is 
provided With additional damping to make its se 
lectivity Curve Substantially the same as the 
dotted line curve E in Fig. 3. Thus, an overall 
Selectivity characteristic may be obtained which 
is substantially the same as shown by the dotted 
line curve D of Fig. 3. 

In Fig. 2, there is shown a second embodiment 
of the invention. Like parts in Figs. 1 and 2 are 
indicated by the same reference numerals. In 
Fig. 2, one amplifier stage has been omitted and 
the coupling in the intermediate frequency am 
plifier is by means of a tuned transformer 4 
rather than by Single tuned circuits. 
The transformer 4 comprises a tuned primary 

42 and a tuned secondary 43, the coupling, tun 
ing and damping being such as to provide a 
comparatively narrow single-peaked selectivity 
curve as indicated at F in Fig. 4. The damping 
may be provided by a resistor 49. The selectivity 
curve for the tuned transformer 28 is a wide 
double-peaked Curve as in the case of Fig. 1 and 
as shown by the curve G. The overall selectivity 
curve for the circuit of Fig. 2 is shown by the 
dotted line curve H. 

I claim as my invention: 
1. In combination, an amplifier of the single 

ended type including at least two tuned circuits 
whereby it includes a pair of circuits, a trans 
lating stage of the balanced input type con 
nected in cascade therewith and comprising a 
pair of coupled tuned circuits, one of said pairs 
of tuned circuits being adjusted to produce a 
Selectivity curve comprising two widely spaced 
peaks, and the other of said pairs of tuned cir 
cuits being adjusted to produce a COmparatively 
wide single-peaked response curve which is lo 
cated between said two peaks, all of said tuned 
circuits being so adjusted that said selectivity 
curves combine to produce an overall selectivity 
curve which is substantially flat topped. 
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2. In combination, a single-ended amplifier 

Comprising a plurality of tuned circuits and a 
balanced input detector connected in cascade 
therewith and comprising a pair of coupled tuned 
circuits, said first-mentioned tuned circuits being 
adjusted to produce a widened single peak re 
Sponse curve and said pair of coupled circuits 
being adjusted to have peaks in its response 
curve, one of which occurs on each side of said. 
Widened single peak, all of said tuned circuits 
being So adjusted that said response curves com 
bine to give a Substantially flat-topped overall 
response curve. 

3. In combination, a plurality of amplifier 
stages each including a single tuned circuit, said 
tuned circuits being tuned in staggered relation 
to produce a widened single peak selectivity char 
acteristic, and a detector of the full wave recti 
fier type connected in cascade therewith and 
comprising a pair of coupled tuned circuits which 
are so coupled, tuned and damped as to produce 
a selectivity characteristic therefor having widely 
Spaced peaks located on each side of said Widened 
single peak, all of said tuned circuits being so 
adjusted that their overal selectivity character 
istic is substantially a flat-topped curve. 

4. In combination, a pair of amplifier stages 
each including a single tuned circuit, said cir 
cuits being so tuned that the peaks of their re 
Sponse curves are Widely Spaced, and a detector 
stage comprising a full wave rectifier and in 
cluding a pair of coupled tuned circuits which 
are so coupled, tuned and damped that their re 
sponse characteristic is a single-peaked curve 
located between the peaks of said first pair of 
tuned circuits, all of Said Stages being Connected 
in cascade and all of said tuned circuits being 
So adjusted that their overall response is sub 
stantially flat-topped. 

GUSTAVE L. GRUNDMANN. 


