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we i ¢ thay 1 gratited o s,

d the method by ‘which it is to be performed
_be: particularly descnbed i [
Howmg' tat lent: —

: of power line g ted s-1gnal-
‘translating” apparatus, such a8 those of the
electron-tube type, require re:lauvely ‘High: sup-

20w

: ; rized SIgnal-
-.:translaung ap 'r_a "and eqiiipment for power

- - line . operation, ore, is .to - provide’ low
S, veost: and, efficient means for reducing’. the
C ig gE, as supghed directly
30 . m' . outlet for

i low oltage or yolt-
usefuI to energ1ze the
elements

35 Ie w:ll be apprecmted that” conventwnal
. _-voltage reducing means may include a’ step-
g-daawn transformer or ‘one_or miore, series’ resis-
el ipply. circuit through which
_'"'th me current may be directed o’ flow. Thus
_ tige ‘or 117 volts a-c, for example,
i-may be reduoed suﬂicnently, T instance to a
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translatmg Apparatus for Lme Voltage '
. - Operation A

rply voltags for the oggra:lﬁon thereof. Such.

may be felanvcly costly 3
of Tesistor means fo

. “high
Syels so _that thie power supply filt g
rcquxres Jarge an expenswe filter - capaators

minates the usé’ of relaﬁvely costly step-.dawn
supply transformer, as well a:h voltagehdropplng
vhich: ;

ﬁlte::ed wn:h 65
citor raeans.’ o . '
A,ccordmg o the present invention there
is provided ‘'a transistor slgnal-tmnslanng.
apparatus ‘for’ “operation from : al 46
ply 75

h-saxd unhzauon. means
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and said rectifier to said alternating. current

. . mains supply source, and the transistor in said
. driver stage ‘being a low voltage transistor

-which has a collector-to-emitter breakdown:
voltage: ‘which. is. low. . with ‘ respect ‘to the

collector-to-emitter breakdown voltage of said
silicon tramsistor, said low voltage transistor

- deriving its operating potentia] by being con-
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1(')' nected to said power supply through a low

wattage series resistor. which is shunted: to a

point of reference potential by a shunt filter -

capacitor of low voltage rating. A
The silicon transistor may be._of a. com-

- mercial mesa. type. that has a high reverse
or breakdown voltage ‘between - thé collector -

and emitter highei than the supply line volt-
age peaks.  This transistor presently reaches
safe peak collector currents of oveér 100 milli-
amperes, and yet may be driven by a low
voltage transistor stage ~which may require

an operating current of only a few milli-.

.- The high - ut * transistor
thus be energized at line voltage directly from
rectified line "current.. - “Thus" it “does not

require eithef a step-down transformer or -

power-dissipating - voltage dropping resistor
means_ i jts ‘supply circuits. “The first stage
or driver transistor, and other Tow level sighal-
translating stages or elements of the apparatus,
may be' energized from the supply line through
low wattage and low cost R-C filter” means
inserted in circuit betwees the ‘high voltage
power supply circuit and the: low. level operat-
ing circuits. . The séries. resistor. elements” of
the filter means are at the- saine time effective
to reduce the line voltage to the required low

-values for the low voltage, low level, tran-

sistor operating circuits.

“The. thvention will now be described ‘with.

reference to the accompanying drawing, in
which ompanyms 8

“'FIGURE 1 is a schematic circuit diagram

of a transistorized radio . reeéiver provided

with 2 high level signal amplifier and power
supply means enbodying ‘the “invention, and -
FIGURE 2 is a scliematic circuit diagram

“of a’ phonograph record player  showing a

modification of the amplifier and power supply
means of FIGURE 1, in accordance with
the -invention. ST

"- Referring to FIGURE 1, the radio. receiver

* represented by the circuit is adapted to operate

with. 115: volts line-voltage power  supplied
economically and effectively to the transistor

signal-translating. elements thereof. . By way

of . example, the: receiver comprises suitable
conventional signal translating . circuits of
which ‘the first is a transistofized signal mixer
. “The mixer stage is.coupled .on ifs input side
of the usual . conventional ferrite rod antenna
6 for signal reception, and is coupled on its
output side through a tuned intermediate-
frequency input transformer 7 with a tran-

‘from which is derived

-16. ' The receiver is manual

voltage “output * transistor may - | _
‘tive side. The leads 2

comprising a single stage 8, The intermediate-. .
frequency amplifier, in turn;: . is:: coupled -
through a tuned output tra
the . second or . audio-frec
This is represented as .
output - potentioreter-type

output -signal through 3
trol contact 15. - The Ia
the usual volume control

with *

. a—

able means indicated by a tuning dial 17 con~

nected with. variable tuning. capacitors, indi< "
80

cated at 18 and 19, for the antenna and oscil- -
lator circuits of the input or mixer stage ..

The receiver is provided with a common '.

- ground or ‘chassis element 20 having a com- .
.mon _ground. or circuit return lead 21. This - -
_operates also as one lead of the power supply.
‘circitry of the receiver and in conjunction .

with a low voltage positive supply lead 22. -

‘The ground lead 20 thus operates as the'nega-

i and 22 provide a -

low voltage operating currént or. power supply
outce for the low’ ‘level . signal-translating

stages of the receiver, including the. low level

audio-frequency, amplifier stiges which follow”

thie detéctor and volume control means as wilk

be described. .

““The specific construction or_operation of.

‘the signal input end of the receiver preceding’ -

the voltine contrgl device, except for the low
voltage power supply circuit 21—22, will not
be further described.. The receiver shown
represeits . any. - electronic - signal-translating
apparatus’ or equipment of the plug-in" power

line operated type which may effectively use
transistor signal-translating- elements therein

and operate directly on line voltage power. -
The volume' control means " 12—15 is-

followed by a. transistorized  audio-frequency

amplifier ' which may comprise two or more

“cascade-connected stages terminating in a high

levél power output ‘stage 24 coupled to a
signal output. utilization - device, “such -as a
loudspeaker 25, through suitable output: coupl-
ing- means” such as a_transformer 26. ‘The
output -stage 24 is driven by & low level
amplifier stage 28 and ay be preceded by
additional low level amplifier stages in .any
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particular apparatus. -In the present example. )

the stage 28 is coupled directly to the volume
control- ineans, or . audio-frequency.: signat
source, as the first stage of the two-stage
audio-frequency -amplifier provided. for the
receivef. = - - .. .. .

. ‘The output stage 24 comprises ahigh volt-
age silicon power transistor 30 -of the NPN
type having. = base 31, a collector 32, and

120

15

an emitter 33. “This, transistor may be: cofi=" .. -

sidered to be of a mesa type (T'A-2301) which
has a relatively ‘high reverse or breskdown
voltage between the collector: and . emittér;
This breakdown voltage must be greatér than

sistorized intermediate-frequency - amplifier g

w o
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51:1hdy. ‘have’ a.capacity -of. 50 mfd «at: the
low rvoltage and thus: be: of ‘relatively low -cost:
The transfo'rmer 26, by wh1ch the: hxgh Tevel

i pphed wi eTating cutrent for the- col-
lector- circuit ‘throug [an intermediate: tap-or
terminal ‘55 from a positive d-c: supply ‘lead
56. Thei latter ‘is. connected:: with:a power
supply féctifier:57 :of ‘the simplé: diode. type
having -an “input filtei’ capacitor: 58 :connected
between the supply.ledd :56:and: the ground or
common returnlead 21 of the systemat: the
terrmnal 45. Line voltage a-c:or ‘d-c. -power
is. applied  to - the :réceiver through the: usual
s liné-cord .connectiof comprising a line or-wall-
5 - plug 59 having one: line-cord -connection | 60
with the. :ground : or Cotmon - return- fead 21
and a. secorid liné-cord connection - 61,:through
a’ power switch.62 and a. protecttve senes
Tesistor ‘63, -with-the! rectifier::57.." - ..
" Thus; when the line switch. 62 is. closed. and
the’ plug 59 is. connected with a conventional
wall outlet or like current source (not showm);
the high voltage transistor 30. is -energized
i . with high voltage -direct current through the
-~ rectifier - 57:: across:. the: input . filter capacitor
58" Thus,.the: - high ; voltdge: transistor ;30 re-
-36 ceives substantxally full, rectified - line : voltage
- without step-upy. or: reducuon, and this. cu'cmt

voltage itransistor : 'recery
"whlch operate eﬂiaently_="

140 volts :d-c across-an input capacltor .58
of 20 mfd. and with supply or. line voltage of
117 wolts - a-c; .for example =t ome voltage
is lost. across the:

the tap- 55 and ai end tefminal 65, is utilized
“for hum-buckmg 'or cancellation. in the output
circuit in_accordance. with kxmwn: pracuce for
the. supply. circuits. of such -recer

purpose the e suppk

output transformer: primaty wmdmg, between

the ﬁlter capaator
of 50 mfd. at 15 vo

“The recuﬁed direct current supphed to the
transformer primary. terniinal -

requency" eouphng tmpacrtqr
he audio: frequency»;s ppI cir-

back and"mam___m hlgh_.;'sgam. The capacxtor

- In. the -present: exarhple the portlon of the_
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the supply leads 21—22 for the low level input
stages: of the -receiver and. for the input or
driver stage of the output amplifier.:: .
In operatien, the: collector current of the
PNP input or driver transistor 35 flows
through the. direct 'coupling resistor 48 -and

thus provides a pesitive ferward operating bias-

for the base of the NPN- high veltage -output
transistor 30. Bias ‘voltage for the input.or
driver-stage transistor 35 i3 obfained from the
voltage divider circuit. Due to the polarity
of the conductors 22 and 21 and:the tespec-
tive copnections of the ‘base and collector of
the -driver transistor 35 with the terminals
41 and 46 respectively, the base 36 is. nega-
tively biased as is: the collector 37.: The
emitter 38 :is- positively biased through ‘its
cirewit cennection with the positive lead 22
of the low voltage. supply circuit. Bias
stability is- achieved by negative - feedback of
the emitter current: of the high voltage tran-
srstor through’ the resistor:44 of the network.
‘Fhe fow voltage provided: at .the supply
circujit 21—22 is ‘thus derived . through a
series filter resistor 66 .of low: wattage and
low cost in connection with a-low cost: low
voltage filter capacitor 67. This. filter means
thus effectively provides -reduction - of the
relatively high output-stage. operatmg ‘voltage
to g ‘safe and much reduced operating voltage
for all lower level amplifier stages. " The
series resistor means thus effectively provrded
for the low level low voltage: stages is' in
a different branch of -the operating current
supply cir¢uit from the high level high voltage
output stage and thus is. not ‘fequired’ for
voltage dropping at - ‘high current levels.
From the foregoing’ description; it will be
seen that the two direct coupled low voltage
and high voltage" transistor- ‘amplifier stages
provide a low cost, high gain audio-frequency

. power amplifier whrch may - operate from
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line voltage power supply means without using
a power transfermer or any high power dis-
sipating resistor element for reducing the
rnput voltage for the Tower level stage supply.

The circuit of FIGURE 2, to which atten-
tion is now  directed, shows a modification
of the two-stage power amplifier of FIGURE
1, wherein' the high level high voltage output
u'ansrstor stage ‘is -driven by a low voltage

transistor stage of similar conductivity ‘type,-

_ and i a phonegraph record-playmg system

65

a§ the audio-frequency signal source. -In this
circuit, like elements as appear in FIGURE
1 are designated by like reference numerals.

In this amplifier circuit, the high level
output stage 24 is substantlally the same as
in FIGURE and comprises the high voltage
silicon mesa- transistor 30 coupled tlirough
the cutput transformer 26 to the loudspeaker
signal-trapslating device 25 for sound repro-
duction. The collector circuit ‘54 is con-
nected through the full primary winding 53
to the terminal 65 to which rectifiéd supply

current s drrectly applied through the ‘power
rectifier. 57, instead of to the tap 55 as-in
the: preceding - example, .
tien feature” provided by the - transformer
connection between the ‘tap- 55 and terminal
65 'is mot. provided  in’ this - supphy ‘circuit.
Therefore, the input filter capacitor 58 may
be increased from 20 mfd to 50 mfd. to com-
pensdte. ' The series protective resistor 63
and the ‘power -switch 62 are provided in
the input.circuit lead 61 for the power plug
59. The opposite power supply léad 60
is connected with the common circuit return
lead 21. In the present’ ‘example this lead
2%-i$ coupled to' chassis or ground 20 through
a’ suitable bypass capacitor 70.

_Fhe, low’ level low  voltage supply: cn'curt.

21—22"is provided with operating -current
through the low wattage series filter resistor
66 and across the low voltage filter. capacitor

67 connected bétween the terminals 68 -and

45. "The ‘emitter’ 33 of the output transistor
30 is connected through the lead 47 and the

.feedback ‘1esistor’ 44 to the terminal 45

thereby  providing 'the same collettor and
emitter ‘biasing -or polarrzatron as -in the pre-
ceding® example. = However, as the two tran-
sistors are of similar’ cenductrvrty types, the
coupling -or collector resistor 48 provided in
circuit with the base ‘31, is' connected to the

positive low _voltage supply lead 22 thsough-
 through’ the connection lead 72.° This places

a proper’ (reverse) positive bias on the col-
lector- 73 of the NPN driver transistor 74
and the- connection lead 49 for the emitter
75. is connected " to’ the negative supply lead
21, thereby provrdmg a proper negatrve ‘bias
on the’ emittér.

The base 76 of the driver transrstor 74.

is, .as-in. FIGURE 1, confiected to the volume
control contact 15, and through the volume
control resistor 12,to a termmal 77 bypassed

‘The hum-cancefla< .
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t0 ' common lead ‘21 through - an . audio-

frequency by-pass capacitor 78. Positive bias
potential .is provided at the terminal 46 in
response to emitter current flow. through the
resistor 44 and is: applied to’ ‘the base through
a feedback supply resistor 79 connected be-
tweeri the terminals 46 and 77. As in
FIGURE 1, signals apphed to the volume
control resistor 12 are applied to the driver
transistor 74 and, through the ‘direct coupl-
ing, to the output power transistor 30 for
driving the. loudspeaker 25. This amphﬁer
circuit’ is of the common emitter type as
FIGURE'1, and operates in the same manner
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except’ for the- fact .that the tmnsrstors are

of the same conductivity types.
'In FIGURE 2 ‘the applied: srgnals ‘are

_ derived from a low voltage phonograph pickup

80, and an amphﬁer stage 81 of the low level
low voltage type is provided in the amplifier
circuit pfecedmg the volume control means
1215 to attain proper overall’ gain, The
pickup device 80 is connected “with the first
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stage 81 through an output circuit comprising
the leads 82, and the amplified signals from
the stage 81 are applied to the volume control
resistor 12—-15 thfough an output circuit
indicated by the leads 83 and 84. The lead
83 is connected directly with the high volume
end of the resistor 12 as indicated, and the
lead 84 is connected to the common or ground
lead 21, and thence through the bypass capa-
citor 78 with the terminal 77 of the volume
control resistor 12.

The low voltage amplifier stage 81 is sup-
plied with low voltage operating current
through a supply lead 85 connected with the
positive supply lead 22, and the lead 84 which
18 connected with the negative supply lead
21. The low level stages 28 and 81 are
thus supplied with operating current at low
voltage from the supply circuit 21—22
through the voltage-dropping, low wattage,
filter resistor 66 in conjunction with the filter
capacitor 67, thereby producing low voltage
hum free operating current without power
dissipating resistors or transformer means,
almd at relatively low cost, as in FIGURE

The pickup 80 is shown in operative rela-
tion to the usual phonograph record 87 which
is carried by rotary turn-table 88 driven by a
conventional turn-table motor indicated at 89.

.The motor is energized, through the circuit

connections indicated, from the supply leads
60 and 61 upon closure of the operating
switch 62, :

The phonograph circuit shown is adapted
for low cost high volume production. As
inn FIGURE 1, the amplifier circuits comprise
direct-coupled low voltage and high voltage
transistors, involving a minimum of filtering
in the power supply circuits, while the series
resistor means for the driver and other low
level low voltage circuits are of the filter
resistor type and thus are not used for voltage
reduction at high current levels.

The high voltage power output transistor
stage, in each of the circuits shown, is driven
by a low voltage tramsistor stage directly
coupled thereto, without any voltage reducing
means being required for the power transistor,
while the operating voltages for the driver
as well as any other low voltage signal-
translating devices in the system or apparatus
involved, are provided by the drop attained
in low cost filtering circuits, without substan-
tial power dissipation or loss.

The improved electronic signal translating
system using the transistorized power ampli-
fier and power supply circuits of the present
invention is, therefore, suitable for operation
directly from a commercial supply line or
wall outlet. This eliminates the necessity for
transformer or other voltage reducing power
conveying means for transistor operation in a
supply-line or power-operated system and
results in savings in weight, cost and

power consumption.  Low-voltage power
supply and hum reduction in the low
level signal-translating stages of the
iystem are dttained with substantially no power
055,

WHAT WE CLAIM IS:—

1. A transistor signal-translating apparatus ™~ -

for operation from an alternating current mains
supply source comprising a transistor power-
output amplifier stage and at least a transistor
driver amplifier stage, coupling means for
coupling said driver stage to said output stage,
utilization means coupled to the outpur of

70
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said output stage, and power supply means *

including a rectifier for furnishing power
from said mains supply source to said tran-
sistors; the tramsistor in said output stage
being ‘a high voltage silicon transistor which
has a collector-to-emitter breakdown voltage
higher than the mains supply source peaks
and being connected through said utilization

means and said rectifier to said alternating -

current mains supply source, and the transistor

‘85

in said driver stage being a low voltage tran- ~

sistor ‘which has a collector-to-emitter break-
down voltage which is low with respect to
the collector-to-emitter breakdown voltage of
said silicon transistor, said low voltage tran-
sistor deriving its operating potential by being
connected to said power supply through a low
wattage series resistor which is shunted to a
point of reference potential by a shunt filter
capacitor of low voltage rating.

2. Apparatus according to Claim 1, wherein
additional low voltage transistor stages for
said ‘apparatus also derive their operating
potential from the same point in said power
supply from which the transistor in said driver
stage obtains its operating potential.

3. Apparatus according to Claim 1, wherein
said low voltage transistor in addition to
including said series resistor in its connection
to said power supply also includes in series
therewith a hum-bucking portion of said
utilization means.

4. Apparatus according to Claim 1, com-
prising a voltage divider resistor circuit con-
nected between the low voltage operating
potential and said point of reference potential,
said. voltage divider resistor circuit having
intermediate terminals thereon for applying
fow voltage operating current to base, emitter
and collector electrodes of said driver tran-
sistor and to the base electrode of said power

output transistor, the collector of the driver

transistor and the base of the output transistor
having a common coupling impedance element
in circuit therewith.

5. A transistor signal-translating apparatus
substantially as herein described with
reference to FIGURE 1 of the accompany-
ing’ drawing.

6. A transistor signal-translating apparatus
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. indicated by 4
83 is connected directly with the high volume -
end of the resistor 12 a5 indicatéd, and ‘the
ead 84 is connected ‘to the common or ground
. lead 21, and thence through the bypass capa-

- supply-line or power-operated

: ‘;"'s_tagé"'él throiigh: an output: circuit eompnsmg

“the leads 82;%and the amplified:signals from

* the stage 81 are applied to-the volume control
;* resistor: 12—15 through -an .

_ output - circuit
the leads 83/and 84. The lead

citor 78 with the terminal 77 of the volume
control resistor 12. .
The low voltage amplifier stage 81 is sup-

“thirough:a supply lead 85 connected with the
_ positive supply lead 22, and the lead 84 which

is connected with the negative: supply lead
21. The low level stages 28 ‘and 81 are
thus supplied with operating current at low
voltage from the supply cireuit 21—22
through the voltage-dropping, low wattage,
filter resistor 66 in conjunction with the filter
_capacitor 67, thereby producing low voltage
hum free operating current without power

. dissipating resistors or transformer means,

e{ml at relatively low cost, as in FIGURE

The pickup 80 is shown in operative rela-
tion to the usual phonograph record 87 which
is carried by rotary turn-table 88 driven by a
conventional turn-table motor indicated at 89.
The motor is energized, through the dircuit
connections indicated, from the supply leads
60 and 61 upon closure of the operating
switch 62. :

The phonograph circuit shown is adapted
for low cost high volume production. As
in FIGURE 1, the amplifier circuits comprise
direct-coupled low voltage and high voltage
transistors, involving a minimum of filtering
in the power supply circuits, while the series
resistor means for ‘the driver and other low
level low voltage circuits are of the filter
resistor type and thus are not used for voltage
reduction at high current levels.

The high voltage power output transistor
stage, in each of the circuits shown, is driven
by a low voltage transistor stage directly
coupled thereto, without any voltage reducing
means being required for the power transistor,
‘while the operating voltages for the driver
as well as any other low voltage signal-
translating devices in the system or apparatus
involved, are provided by the drop attained
in low cost filtering circuits, without substan-
tial power dissipation or loss.

The improved electronic signal translating
system using the transistorized power ampli-
fier and power supply circuits of the present
invention is, therefore, suitable for operation
directly from a commercial supply line or
wall outlet. This eliminates the necessity for
transformer. or other voltage reducing power
conveying means for transistor-operation ina
system and

results in savings in weight, cost and

power..:-.consuiption. ... Low-voltage  :-power
level  signal-translating stages of the
iystem are attained with substantially no power
08,

for operation from an alternating current mains
supply source comprising a transistor power-
output amplifier stage and at Jeast a transistor
driver amplifier stage, coupling means for
coupling said driver stage to said output stage,
utilization means coupled to the output of

supply.. and . -hum: ..reduction “in’ “the:."low:

WHAT WE CLAIM IS:ix »7 7 o
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said output stage, and power supply means °

including a rectifier for furnishing power
from said mains supply source to said tran-
sistors, -the transistor in said output stage
being a high voltage silicon transistor which
has a collector-to-emitter breakdown voltage
higher than the mains supply source peaks
and being connected through said utilization

means and said rectifier to said alternating -

current mains supply source, and the transistor
in said driver stage being a low voltage tran-
sistor which has a collector-to-emitter break-
down voltage which is low with respect to
the collector-to-emitter breakdown voltage of
said silicon transistor, said low voltage tran-
sistor deriving its operating potential by being
connected to said power supply through a low
wattage series resistor which is shunted to a
point of reference potential by a shunt filter
capacitor of low voltage rating.

2. Apparatus according to Claim 1, wherein
additional low voltage transistor stages for
said apparatus also derive their operating
potential from the same point in said power
supply from which the transistor in said driver
stage obtaing its operating potential.

3. Apparatus according to Claim 1, wherein
said dow voltage trapsistor in addition to
including said series resistor in its connection
to said power supply also includes in series
therewith a hum-bucking portion of said
utilization means.

4, Apparatus according to Claim 1, com-
prising a voltage divider resistor circuit con-
nected between the low voltage operating
potential and said point of reference potential,
said voltage divider resistor circuit having
intermediate terminals thereon for applying
low voltage operating current to base, emitter
and collector electrodes of said driver tran-
sistor and to the base electrode of said power
output transistor, the collector of the driver
transistor and the base of the output transistor
having a common coupling impedance element
in circuit therewith. -

5. A transistor signal-translating apparatus
substantially as herein described = with
reference to FIGURE 1 of the accompany-
ing drawing.

6. A transistor signal-translating apparatus
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