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New Method of Amplifier Coupling 
Author Develops New Type of A. F. Amplification Which Should Prove 

of Great Interest to Those Concerned with Quality Reproduction 
By H. P. DONLE 

IN the early days of radio broadcast- other by means of a small condenser ;, tendency for the grids of the amplifier 
ing the transformer system of coup- supplying the plate current to the first tubes to load up and introduce distor- 

ling audio amplifiers was almost uni- tube through a resistance which is tion as the volume of signal increases. 
versal, because the efficiency of this usually of the order of one -tenth of a Unless a grid leak of very low resist - 
system is very high and it does not re- megohm ; and connecting the grid of ance is employed, which reduces the 
quire many tubes. Furthermore, the efficiency of the system, this arrange - 
standards of quality at that time were ment is not capable of giving much 
much lower than those of . today. 
Transformer coupling is remarkably 
efficient on weak signals ; but its per- 
formance differs considerably from 
that of other systems of coupling, in 
the fact that this high efficiency de- 
creases_ very rapidly as the signal in- 
tensity is increased. This is a trans- 
former characteristic which is not often 
considered but which, without doubt, 
gives rise to considerable distortion on 
account of the fact that the weak 
signals are amplified more than the 
stronger ones. It is, furthermore, dif- 
ficult to use more than two stages of 
transformer coupling because there is 
a marked tendency for audio -frequency 
regeneration to take place, which not Fig. 3. One of the coupling devices now on 
only increases distortion but produces the market utilizing Mr. Donle's principle. 
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'1G - the second tube to the negative filament 
terminal through a resistance of from 

14 one -tenth to one megohm. This sys- lz 

tern, although very inefficient, has one 
12 advantage ; it is capable of giving ex- 

cellent quality of reproduction, only so io 

io long as the signal intensity is not too 9 
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The New Donle Coupling 

A system of audio -frequency ampli- 
fier coupling has been developed by the 
writer, which overcomes most of the 
disadvantages of previously known sys- 
tems. It permits a quality of repro- 
duction which is equal to the very best 
which can be secured with resistance 
coupling under the most favorable con- 
ditions of weak signals. It is a much 
more efficient method of coupling tubes 
than resistance or impedance and thus 
affords a considerably greater amount 
of amplification per stage. It does not 
share the disagreeable characteristic .of 
transformer coupling, amplifying weak 
signals to an excessive degree. It may 
be readily used in three stages without 

great. And since there is no tendency 
s for regeneration to take place between 8 

I- stages, it is possible to use several D 7 
0. stages, which allows a sufficient amount 

á 

ó 
6 of amplification to be secured even o 

6 

4 
though the individual stages are ineffi- 
cient. Aside from the inefficiency -of 4 

this system, it has the considerable dis- 
2 advantage of inability to handle large 3 

signals, because the grids of the am- 2 

plifier tubes accumulate charges too 
rapidly to be properly taken care of by 

Fig. 1. Curves illustrating capability of vari- the grid leaks. Furthermore, this ous types of coupling devices to respond to sig- 
nals of varying strength. effect is noticeable on signals of 

medium intensity, as manifested in a 
a howl or squeal in the loud speaker. certain amount of blurring and distor- 
And while this howl may be lessened, Lion which increases as the signal in- 
and more stages introduced by various tensity increases. 
methods of stopping regeneration, these The so- called impedance system of 
methods themselves always introduce amplifier coupling differs from resist - 
losses into the circuit ; and thus de- ance coupling only in that the resist - 
creases the volume of reproduction and ance, through which the plate circuit 
neutralize to a large extent the expected of the amplifier tube is supplied, is 
gain from addition stages. with this system replaced by a choke 

Resistance Coupling coil. The rest of the circuit is the 
same. This system, while it has an 

Resistance coupling consists essen- efficiency per stage somewhat higher 
tially of connecting the plate of an than resistance coupling, has the disad- 
audio amplifier tube to the grid of an- vantages of resistance coupling in the 
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. 3 STAGES NEW COUPLING 
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COUPLING 
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FIG.2 . 
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Fig. 2. Comparison of efficiencies of various types of amplifiers taken under the same con- ditions as the curves of Fig. 1, excepting that the latter curves are for one stage only. 

the slightest tendency towards audio- 
frequency regeneration or howling ; 
and when so used, will give a signal 
intensity for any input far greater than 
can be secured with any other known 
system of coupling an equal number of 
stages. 

The system used is diagramed in 
Fig. 4, by which it will be seen that an 
impedance leak is used instead of a re- 
sistance leak. By this method high im- 
pedance is presented to the alternating 

(Continued on page 171) 
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signal, but the resistance to the grid 
charge is unusually low. How well this 
system performs is shown by the ac- 
companying curves (Figs. 1 and 2) 
in comparison to two well -recognized 
systems, that is, transformer and re- 
sistance coupling. 

Fig. 4 (above). Circuit diagram of the Donle 
coupling system. The two windings are on a 
single core; the grid charges leak off through 

the winding on the right. 

Fig. 1 shows the operation of the 
Donle system, in comparison with the 
others. On this curve the input and 
output are given in arbitrary units ; it 
shows very clearly most of the charac- 
teristics mentioned above. For ex- 
ample, with transformer coupling the 
efficiency falls off very rapidly as the 
input increases. The curve for the 
Donle system crosses the transformer 
curve at a relatively low input and rises 
to a considerably higher value. 

The curve of resistance coupling, 
with the grid leak of one megohm, 
shows in a very interesting manner the 
low efficiency of the system on weak 
signals and the attainment of satura- 
tion at a very low input. With resist- 
ance coupling, if a large output is de- 
sired it is necessary to use a grid leak 
of low resistance'. The effect of this 
is shown in the same figure on the 
curve for a grid leak of 0.1 megohm- 
a lower efficiency on weak signals but 
saturation at a higher value. 

From the curves of Fig. 1 it is ob- 
vious that the transformer is an effi- 
cient coupling device for weak signals 
but incapable of handling signals of 
great volume. Resistance coupling is 
inefficient and will handle still less vol- 
tne than transformer coupling. And 
that, furthermore the new system of 
coupling is more efficient for signals of 
all intensities than resistances and yet 
is capable of handling a greater volume 
than the transformer. 

Comparison of Several Stages 
In Fig. 2 curves are shown, taken 

under similar conditions to those of 
Fig. 1 and the results given in arbitrary 
units, for the performance of two and 
three stages of this new system of am- 
plifier coupling compared with two 
stages of transformer coupling and 
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PRICE $5 
BOOKLET ON 

REQUEST 

B -6 DETECTOR IN 
YOUR SET ASSURES 

THE UTMOST IN 
QUALITY, VOLUME 
AND DISTANCE. FOR 

THOSE WHO PRE- 
FER TO "BUILD 
THEIR OWN" WE 
HAVE PREPARED 
DETAILS OF A 

SPECIAL CIRCUIT 
WHICH WILL BE 

MAILED ON RE- 
QUEST. 

THE 
DONLE - BRISTOL CORPORATION 

MERIDEN : : : CONN. 

The Radio News 
Super - heterodyne Book 

A complete history of this most popular circuit including 
full details of all patents touching on Superheterodynes. 

100 Pages 9 x 12 inches fully illustrated 
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Distance - -- Quality - -- Selectivity 
WITH THE NEW IMPROVED 

Browning-Drake Receiver 
Complete List of Parts 

Coil and variable condenser, respec- 
tively, of the National Co. An- 
tenna Tuning Unit 

Coupling coils and variable condenser, 
respectively, of the National Co 
detector tuning unit J 

Jefferson "Concertone" sealed audio - 
frequency transformer 

Thordarson filter choke (same as that 
used for B eliminator work) 

Tobe paper filter condenser, 4 mfd 
Sangamo mica fixed condenser, .002 

, mfd. 
Sangamo mica fixed condenser, .006 

mfd. . 

X -L variodenser, type N 
3 -Lynch double -resistance mountings 
2 -Tobe paper filter condensers, .1 Tnfd 

$24.00 

6.00 

5.00 
3.75 

.50 

.85 
1.00 
1.50 
1.40 

COMPLETE 
Parts 

3 -Lynch metallized resistors, .1 meg 2.25 
Lynch metallized resistor, .5 megohms .50 5- Benjamin vibrationless sockets for 

UX tubes 3.75 
Lynch metallized resistor, 6 megohms .50 
2 -Lynch metallized resistors, .025 

megohms; and .09 megohms, re- 
spectively 1.50 

Brach -Stat Code 2 -B, with mounting., 1.00 
Frost Gem -Jac, No. 954 .25 
Carter battery switch .65 
2 -Tait brackets 2.00 
Sangamo mica fixed condenser, .005 

mfd. equipped with gridleak clips. .50 
Small brass brackets for mounting con- 

nection blocks .20 
Antenna connection block .15 
Battery connection block .25 
Decorated bakelite panel, 8 x 22 inches 7.50 

DEALERS 
$65.00 

WRITE FOR CATALOG WHOLESALE 

Genuine Mahogany Corbett Cabi- 
net, 8 x 22, including baseboard 
for the new Browning -Drake Re- 
ceiver $15.00 

Complete Parts for the New 

CALLIES SUPER 
as described in $98.65 this magazine 

CABINET FOR THIS SET $9.50 

HEINS & BOLET 
Radio and Electric Supply Corporation 

48 PARK PLACE WHOLESALE AND RETAIL NEW YORK 

CARTER 
"HI -OHM" Universal Volume 

Control for All Circuits 

500,000 
Ohms 

New "SHORT" Jacks 

Half Size 
Complete 
with knob $2 

Small, simple and accurate. The contact 
arm slides on protecting wires covering 
special moisture -proof resistance element, 
insuring long life and unvarying electric 
characteristics. "HI -POT" same size in 
Potentiometer form, complete $2.25. 
Write for illustrated folder of circuits, etc. 

In Canada -Carter Radio 

Any dealer 
can supply 

Open Circuit 25c. ea. 
Closed Circuit 30c. ea. 

(FULL 
SIZE) 

New design, for use in small space. Same high quality and workmanship as other Carter products. Wide spaced solder terminals. Heavy bakelite insulators. 
Sleeve terminal marked +. Insulation for 
mounting on metal -panel. 10c. each. 
Co., Limited, Toronto 

Write us 
for catalog. 

RADIO BOOKS AND PATTERNS OF EVERY DESCRIPTION 
If you want to build a new set, or want to 
learn more of your present set, write for 
our complete list of Books and Patterns. 

THE CONSRAD CO., INC. 53 Park Pl., New York, N. Y. 

three stages of resistance coupling. 
'l'he results indicated are too obvious 
to require a lengthy description. There 
are a few points, however, which 
should be mentioned. In the first place 
the two stages of the new system show 
considerably less efficiency than two 
stages of transformer coupling for sig- 
nals of weak intensity ; but as the in- 
tensity increases the new system equals 
transformer coupling and finally ex- 
ceeds it, because the two stages of 
transformer coupling have become 
nearly saturated at a relatively low 
intensity. 

The three stages of the new system 
show a very high efficiency for all sig- 
nal intensities compared to two stages 
of transformer coupling. The curve 
for three stages of resistance coupling 
shows the usual characteristic of this 
system ; that is, the attainment of satu- 
ration at relatively low input and even 
a falling off of the output as the input 
increases beyond the saturation point. 
It might be stated here that, on these 
curves for resistance coupling, above 
the point where saturation takes place 
the quality of reproduction. is ruined, 
and the signal quality almost is totally 
destroyed when the input increases that 
point. 

Quality with Efficiency 
The advantages of the new system 

may be summarized as follows : A very 
high quality of reproduction on signals 
of all intensities, with an efficiency per 
stage equalled only by a transformer 
on signals of low intensity, and 
equalled by no other system on signals 
of greater intensity. On account of the 
lack of regeneration between stages 
with the new system it may be used, 
and will in fact give the best perform- 
ance, with three stages ; under this con- 
dition it will exceed in efficiency the 
operation of two stages of transformer 
on signals of all intensities and will 
handle a signal volume considerably in 
excess of any other system. Further- 
more, it may be arranged in a compact 
manner, is not readily affected by stray 
fields and may be connected into an 
ordinary circuit without the slightest 
difficulty. 
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The Improved 
"Diamond of the Air" 

(Continued from page 136) 
NIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

I IIIIIIII I ullllllllllllll 

circuit coil. The space between it and 
the first receptacle is used for four 
binding posts arranged in a little 
square, with the second battery switch, 
S2, in the center, and for the audio 
transformer, which is mounted on the 
under side of the bakelite strip. The 
purpose of the switch and posts will 
be explained shortly. 

The other three sockets are dis- 
tributed evenly along the remaining 
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