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This invention relates to an improved amplifier
circuit, and more particularly to improvements in
power amplifier circuits.

The object of the invention is to provide a
nroper means of protecting a power amplifier
circuit from building up high frequency, high
voltage surges which build up in the plate and
orid circuits of amplifiers.

Another object of this invention 1s to pro-
vide adequate protection to the apparatus used
in an amplifier circuit such as transformer wind-
ings, local wiring, etc. - The present invention 1s
of particularly great importance in large power
amplifier circuits, for the reason that interrup-

{ion of service in such cases usua Ily affects a

Iarge group of users.

Broadly, the invention consists of placing a
neon lamp or other gas discharge tube In an
amplifier circuit in such a manner that if a surge
or oscillation is set up in the circuit to be pro-
tected,. such surges and oscillations are sup-
pressed thus preventing the building up of surges
which are liable to result in damage to the trans-
former windings, and the associated wiring.

L.ocal oscillations in an amplifier circuit cause
undesirable results which is known as “motor-
boating” ~—a low frequency osciilation with very
high frequency components due to the wave form
of the voltage induced. When using large power
tubes in either a one-sided transformer, or in a
nush-pull circuit, the extent that oscillations may
be set up is such that transformer windings and
other associated parts of the wiring may break
down, because when such voltages are set up in
the grid circuit power is supplied which causes

insulation puncture to be followed up by power

arcs.
The so-called “motor-boating” mentioned

ahove is probably due to grid emission, and while
‘he phenomenon is not generally understood a
nossible explanation thereof is that a charge is
built up around the grid of the tube which causes
it to “bloek”, or, in effect, the charge increases
the negative potential on the grid. When this
occurs, the plate current cannot flow. If this
condition prevails for any length of time, the
space charge is reduced at a very great rate, caus-
ing a rapid building up of plate current with the
resultant induced high voltage in the plate wind-
ings. The periodic repetition of this action
causes “motor-boating’”’ and the setting up of
oscillations.

The magnitude of the cha,rge around the grid
varies directly with the pressure of internal gases
existing for any reason. The frequency of oscil-
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lations or “motor-boating’” is probably controlled
Iy gas pressure, internal interelectrical capacities
and external circuit constants.

The present invention is adapted to eliminate
voltages resulting from any cause, which would 5
o oreater than the negative bias on the grid of
ﬂ*- tube. As discussed above surges and osciila~

inns cause the grid to go positive, hence, to pro-

V de proper protection, in such cases, the inven-
(iom provides a neon tube having a normal 10
b;-.*ea,kdown voltage not greater than 110 percent
57 the grid bias at which the tube is working
connected in the circuit so that the grid voltage

is not impressed on the gas discharge tube. It is

tg be understood that the protective device may 15
e placed in the plate circuit, however, a more
affective protection of the circuit is obtained
when the neon tube is placed in the grid circuit,
than when placed in the plate circuit, although
the higher the plate circuit impedance, the more 20
cifective the protectwe gas dlscharge tube be-
CONes.

Other objects and features of the invention will
be apparent from the following detailed speci-

Seation when read in connection w1th the draw- 25
ing, in which,

Tigure 1 is a portion of an amplifier circuit in
vwhich in accordance with the 1nvent10n protective
lamps are provided; | | |

Fzure 2 is a plan view of a convement mount- 30
ing of a pair of protective lamps; and,

Figure 3 is an end vlew of the mountmg shown
in Figure 2.

In Figure 1, a pair of space discharge tubes
§, 6 are shown connected in push-pull. Each of 35
tubes 6, & includes g grid element 7, an anode 8
and a cathode §. The output circuit of the push-
pull arrangement includes an output transformer
[{, the secondary of which is provided with taps
{2. 13 and 14 for obtaining various impedance 40
values. The inpuf circuit of the push-pull ar-
rangement includes an input transfcrmer 2 across
the secondary of which there is connected iIn ac-
cordance with the present invention a pair of
protective lamps or neon tubes 3, 3 in series, the 45
common point of which is grounded at 10, The
various anode, cathode and biasing sources have
been purposely omitted in the drawing in order
to more clearly present the invention.

Referrine to Figures 2 and 3, two protective 50
lamps or neon tupnes 3, 3 are shown mounted in
standard sockets 2, 2. The sockets are of well
known construction and are adapted to be mount-

- ed on the upright portion of an L frame { which

may be suitably held in position by screws or 55
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2
rivets adapted to be passed through holes 15, |5
in the base plate of frame {. Suitable leads 4, 4
are provided for the various connections to the
tube sockets.

It will be seen that in the arrangement shown
in Figure 1 should surges or oscillations be set up
in the circuit, they will be suppressed by the pro-
tective tubes 2, 3 inserted across the input ¢f the
amplifier tubes before any damage results to the
amplifier circuit.

It has been found that with an ouitput tube
capable of delivering an undistorted output of
approximately 4000 tc 5000 milliwatts and a volt-
age amplification of 3.8, when the plate current is
about 55 milllamperes, and 450 volts are im-
pressed on the plate and 84 volts grid bias, a neon
lamp which becomes effective at about 90 volts is
the best type of gas discharge tube for proper
protection.

While the invention has been shown in con-
nection with a push-pull amplifier circuit it is
to he clearly understocd that the invention is
anplicable also to amplifier circuits combprising
single tubes in which case the protective tube is
connacted across the input of the tube.

I claim:

1. Tn an smplifier system, a space discharee
Gevice lmving an .'_1‘1“111; circuit and an outnut

cirenit, In said input circuit,

circuiy *Jlu,,_.ﬂi ve means comprising gas discharge
means C""“‘!“lecﬁ'—’*’i aCross gal d input cirecuil, said

Ing adapred o sup voltages s2t un

sreater than the neg 3igs ¢n

I the space discharge device.

n an amplifier system a pair of space dis-

Y ata,
L.u.._s'.'_."*
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charge devices each thereof being provided with
an anode, a cathode and at least one grid elec-
trode, push-pull input and cutrut circuits there-
for, means for biasing the grid electrode of each
of sald devices to thereby control their operat-
ing characteristics, circuit profective means com-
prising a gas discharge path connected effectively
across the input circuit, said path heing adapted
to discharge at a zlightly greater potential than
the bhias potential applied to said devices where-
by said system is protected from high voltage
surges.

3. In a high power amplifier system which in-
cludes at least one space discharge device pro-
vided with an input circuit and an output cir-
cuit and wherein the said space discharge device
1S biased at a predetermined potential so as to
control the characteristics therezof, means for
protecting the amplifier and asscciated circuits
and elements from the effects of abnermsily high
voltage surges snd the like which comprise a nor-
rmally non-conductive electrical path shunted
across the input circuit, said path having a pre-
determined breakdcown voltage and being ar-
ranged so as to by-pass damaging high voitage
surges when the voltage surges exceed a prede-
termined value to thereby prevent such voltaze
surges irora passing through the portions of the
amplifying system liable to be damaged, the nor-
mally non-conductive electrical path being adapt-
ed to breakdown at a veltage which is slightly
greater than the biasing voltage of the discharge
device.

JOSEPH F. COOK, Jr.
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