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The Model 55 receiver is a seven-tube
A. C. outfit representing a distinct de-
parture in design from previous models.
It incorporates two stages of R. F. ampli-
fication, using screen grid A. C. tubes,
detector, one stage of resistance coupled
* audio amplification, and a double-audio
stage for the out-put. A heater type
tube is used in the first audio stage and
new power tubes, type 245, are used in
the double audio stage. The usual 280
type rectifier is employed.

Among the distinct advantages of this
type receiver may be mentioned the fol-
lowing:

The various units of the power pack
are mounted in separate metal con-
tainers, simplifying replacement.

The volume control operates by regu-
lating the voltage on the “screen grid”
in the R. F. tubes, this voltage being
continuously variable from zero to the
maximum of about 75 volts. This gives
" quieter and smoother operation than
previous designs which had the control
in the antenna circuit. )

The Model F-4 electro-dynamic speaker
which can be used with Model 55 re-
ceiver uses for its field supply the entire
B current supply, same as furnished to
plates of all tubes. (See Fig. 2.)

Special Notes on Installation

Antenna: The Model 55 is very sensi-
tive and does not require a large an-
tenna. Two antenna posts are provided
on the set, marked “Long Antenna’” and

Students & Graduatcs

on the
Atwater Kent Early and Late Screen Grid Receivers,
Models 55, 55-C, 55-F, 55-F-C, 60, 60-C, 61, 61-C, 66, 67, 67-C.

General Description

“Short Antenna.” The long-antenna
post will give greater selectivity and

should be used if the aerial is 80 feet or-

more in length. The short-antenna post
should be used if a very short (inside)
antenna is employed. If extreme selec-
tivity is desired use a short antenna con-
nected to the long-antenna post. Indoor
aerials for Model 66 should be erected as
far as possible . away from grounded
metal, such as pipes, electric wiring, ete,

Ground: Ground connections must be
used with Model 55. This set will also
not operate (as some A, C. sets do) with
either antenna post connected to the
ground.

Output Tubes: The two A. F. output
tubes used in the audio stage should be
matched on a tube tester, otherwise the
set may hum.

Speaker: Do not use any other model
of Atwater Kent speaker with Model 55,
than the type F-4 or F-4C. Do not re-
move speaker plug from socket when
set is in operation.

SERVICE NOTES
Replacing R. F. Transformers and
Variable Condensers

As in the other Atwater Kent single
dial receivers, if one R. F. transformer is
defective, the entire group must be re-
placed. Likewise, if one variable con-
denser is defective, all three condensers
must be replaced. It is necessary to re-
move the R. F. transformer shields when
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TABLE 1
YOLTAGE READINGS ON ATWATER KENT MODELS 55 AND 55-C
RECEIVER -
Tests Made With Set In Operation, All Tubes and Speaker-Plug in Sockets

Use High Resistance D. C. Voltmeter (about 0-50-250) to Measure Plate and Grid Voltages. Use A. O.
Voltmeter to Measure Filament Voltages.

MAKE TESTS IN ORDER LISTED

MEASURE ACROSS VJ“OL!:ECfi NO READING INDICATES} REMEDY
—F to +1" Contacts ~
on the detector, 1st Maks st
A.F. and each R.F. voltage
FILAMENT Bocket. 24 testafirst
VOLTAGES |_p 4o +F on each Open fllament winding or connection. o ot
2nd A. F. Bocket. 24 general
F1 to F2 on Rectifier idea of
Tube Bocket. 4.9 the trou-
CIR to PIR.* 178 Open high voltage winding, open speaker ble, then
magnet coil, open fllter choke, open dizcon
primary No. 2 R.F.T., or open R.F. A
bias resistor. nect the
C2R to P2R.* 175 Open primary No. 3 R.F.T. set and
PLATE |CD to PD. 108 Open detector filter resistor, coupling re-| >, .. 4y
VOLTAGES sistor, R.F. choke, or det. bias resistor.t
Cl1A to P1A. 70 Open 1st A.F. filter resistor, primary of suspect-
AF. Input transformer, or 1st A.P, ed parts
bias resistor.
with =
—F2A to P2A. 235 continul-
“FaAa to PlAa, 235 Open primary of output transformer, & it
CIR to GIR.* 3 Open secondary No. 1 R.F.T, ing oir-
CIR to GIR.* 3 Open secondary No. 2 R.F.T. cult for
GRID CD to GD. 12 Open secondary No. 3 R.P.T.
VOLTAGES |C1A to GIA. 2 Open 1st AF. grid leak. opens,
—FIA to G2A, 42 |{ Open No. 2 2nd A.F. blas resistor or sec-| | B0OFts &
—F2Aa to G2As. 4 ondary of input A.F. transformer,** | / &rounds.
Open connection to slider of volume con-
SCREEN |CIR to BIR.* 85 t ¥
VOLTAGES |C2R to S2R.* 85 E St qpen yulume ocastol tNaletor; T oF

* Volume control knob set at maximum,

** If No. 1 2nd A. F. blas resistor is open, the grid voltage will be approximately 85.
T The detector plate voltage will be low, and the detector grid voltage high, if the “phone" condenser

is shorted.

$ Low plate or grid voltages may indicate a partially shorted by-pass or filter condenser.

replacing the transformers. Care must
be taken to avoid scratching or otherwise
injuring the coils when replacing the
shields. Also note that a lead from the
secondary of each R. F. transformer to
the bottom stator-terminal on each vari-
able condenser should pass under a slot
at the base of the shield, and must not
be caught between the shield and the
metal base plate.

Replacing Filter-Condenser Assembly:
The filter.condenser assembly in Model
65 is a completely air-sealed type which
prevents entry of moisture, thus greatly
prolonging the life of this unit. The con-
denser assembly is mounted in an outside
case and cover, with a flat spring-plate
inside to hold the assembly in place.

Replacing Tubular Resistors: In later
Model 65 receivers, the tubular resistors
are made with cast metal caps or con-
tacts, which have a comparatively low
melting temperature. Accordingly it is

necessary in replacing these units to
exercise considerable care when solder-
ing in order not to melt the entire cap.
The soldering iron should be held in place
only long enough to insure a good elec-
trical connection between the cap and
the lug to which it is to be fastened. ‘A
few experiences in soldering these new
tubular resistors will quickly show the
correct method required for good results.

Whenever a tubular resistor of this
type is replaced, the soldered connections
should be tested for mechanical strength
by endeavoring to push the resistor away
from the contact Iugs.

Testing: One of the quickest methods
of testing Model 55 is by measuring the
voltage at each tube socket as indicated
in the accompanying table. These
measurements must be made while the
set is in operation, using either a com-
mercial set-analyzer, with adapters which
fit into the tube sockets, or using sepa-
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rate A. C. and D. C. voltmeters, making
connection to the tube socket contacts
under the base-plate. All of the socket
contacts may be exposed by inverting
tllle set and removing the flat bottom
plate.

Separate parts may be tested for con-
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Synchronizing Condensers

When synchronizing the condensers,
connect a modulated oscillator pick-up
lead to the short-antenna binding post,
and place the local-distance switch in
the “distance” position. Adjust the vol-
ume control to give about half scale
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For simplicity, the filament circuits are shown separately.
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Fiz. 2—Schemsatic diazram of early-type Model 55 Atwater Kent Recelver.
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tinuity with a voltmeter and battery in
the usual way. If there is any doubt as
to whether a part is shorted, grounded,
or open, it i# advisable to remove all
connecting leads to that part and test
it separately.

v

reading on the output meter, and then
leave the control in this position.
Owing to the design of the R. F'. ampli-
fying circuit in Model b5, it is necessary
to use a top shielding plate when syn-
chronizing the variable condenser, and

in order to make the rotor of No. 1 con-
denser accessible for adjustment it 1s
necessary to cut or file a hole in the top-
shield over the, rotor of No. 1 condenser.
This hole shounld be about 1% inches in

condenser rotor may be adjusted by turn-
ing the control knob, and No. 3 rotor may
be reached from the right-hand side of
the chassis.

The following pages give the wiring
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In the above diagram, the 2nd AF. bias resistor No. 1.is maroon,

diameter, with its center 2% inches from
the left edge of the shield and about 1%
inches from the front edge. The rotor
of No. 1 condenser may then be adjusted
with one finger through this hole. No. 2

b

diagrams of Atwater Kent Screen-gTi
receivers, also Voltage Readings of th
various models which should be very use
ful to radio-tricians when called upon t
service these receivers.



VOLTAGE READINGS ON ATWATER KENT MODEL 60, 60-C RECEIVER
(60 CYCLE)

Use High Resistance D. C. Voltmeter (aboﬁt 0-50-250) to Measure Plate and Grid
Voltages. Use A.C. Voltmeter to Measure Filament Voltages.

Tests Made With Set In Operation, All Tubes and Speaker-Plug in Sockets.
Adjust Volume Control to Maximum. Make Tests in Order Listed.

Approx. Voltage

MEASURE :
ACROSS 10V. | 120v. NO READING INDICATESYt
Line Line
—F to +-F Contacts 2.2 2.4
FILAMENT OTn bea% Ilie(t:;eiﬁng Open tﬁla,ment winding or con-
ube ocket. nection.
VOLTAGES |py" 10" F2 on Recti| 45 | 49
fier Tube Socket., )

C1R to P1R. - 156 170 Open high voltage winding, open
speaker magnet coil, open
filter choke, open primary No.
2 R.F.T.; +1 open R.F. bias re-
sistor, or open 1st R.F. bias
resistor.

C2R to P2R. 160 175 Open primary No. 8 R.F.T.t%

PLATE C3R to P3R. 160 175 Open primary No. 4 RF.T.if
VOLTAGES |CD to PD. 101 110 Open detector filter resistor,

coupling resistor, R.F. choke,
or det. iias resistor.{

C1A to P1A. 69 75 |Open 1st A.F. filter resistor,
primary of A.F. input trans-
former, or 1st AF. bias re-

' ) sistor.
—F2A to P2A. 230 250 %Open primary of output trans-
—F2Aa to P2Aa. 230 250 former. '
C1R to G1R. 7.3 8 Open secondary No, 1 R.F.T
C2R to G2R. © 8.7 4 Open secondary No. 2 R.F.T.
C3R to G3R. 8.7 4 Open secondary No. 3 R.F.T.
GRID CD to GD. 11 12  |Open secondary No. 4 R.F.T.
VOLTAGES |C1A to G1A.* 1.8 2  |Open 1st AF. grid leak.
rmeca | a | (VR B Ao IR
T to G2Aa. 44 48 A.F. transformer.**
o Open connection to slider of-
SCREEN g;g :g %éRR 1%% 132 volume control, open volume
VOLTAGES C3R to SSR. 83 96 control resistor, or open

bleeder resistor.}ti

*This is the measured voltage, not the actual operating voltage.
**If 2nd A.F. bias resistor No. 1 is open, the grid voltage will be approximately 85.
+The detector plate voltage will be low, and the detéctor grid voltage high, if the
“phone” condenser is shorted. )
++In later Model 60 and 60-C, the primaries of No. 2, 8 and 4 R.F.T. are replaced
by R.F. choke coils mounted under the chassis.
iLow plate, screen, or grid voltages may indicate a partially shorted by-pass or
filter condenser. . I
1+In early Model 60 and 60-C, incorrect voltage on 1st R.F. screen may be caused
by defective screen-grid resistor No. 1 or 2. ) :

6

%

Fie, 4—Circuit of later Model 60 and 60-C.
The changes shown above were made gradually, not all at one time.



VOLTAGE READINGS ON ATWATER KENT MODEL 66 RECEIVER (60 CYCLE)

Use High Resistance D.C. Voltmeter (About 0-50-250-500) to Measure Plate and
Grid Voltages. Use A.C. Voltmeter to Measure Filament Voltages. ,g
Tests Made With Set in Operation, All Tubes and Speaker-Plug in Sockets. Adjust i;
Volume Control to Maximum, Make Tests in Order Listed. 7 3
/ 3 58
Approx. Voltage r i :;
3z
MEASURE ~
ACROSS 10V. | 120 V. NO READING INDICATES}
Line Line’ ll( ‘
~ = Ny, i
—TF to +F Contacts 2.2 24 % voimere i@ il
on the detector, 1st F H
AF. and each R.F. o L § T
FILAMENT | Socket. Open filament winding or con- ;§=___ T .
VOLTAGES |—F to +F on each|] 6.9 7.5 nection. ’ 5 F gl
2nd A.F. Socket. n . RN —
F1 to F2 on Rectifier] 6.9 75 g?? §§ . \ggg L"___<
Tube Socket. ‘ ;% & §
CiR to P1R. 158 173 Open high voltage winding, open ‘ | :
filter ChOkel’{ open R.F. re- n ; H .
sistor, open R.F.C. No. 1, open i ‘- g 5
R.F. bias resistor or 1st R.F. . —a ;éé i §§ i ;3 s §.§
bias resistor or open speaker P Noonoop me 3 i §§ Ji 1
field coil H s N - .q_ﬂ/
C2R to P2R. 160 175 |Open R.F.C. No. 2. il ' i )3
PLATE C3R to P3R. 160 175  |Open R.F.C. No. 3. i i, ¢ 5=l g s
VOLTAGES |CD to PD. 206 225 |Open detector ﬁlte£ Fres;;stlc;r, ‘ g 4I R 1 gl \i
coupling resistor, R.F. choke, & ) i A & £<]_]
or det. bias resistor. I “:95‘ gv I
ClA to P1A. 1387 150 Open 1st A.F. filter resistor,’ .3 Wemm';‘ :' i = 3 I
primary of A.F. input trans- 2000000 /_ /:5 EJ— |«
former, or 1st AF. bias re- ' NYL(Y v RISl L ]
sistor. !§§= 1 i 5;5/
—TF2A to P2A. 412 450 Open primary of output trans- ‘ g ;g ) - y : jg i .
—F2Aa to P2Aa. 412 450 former. & v ";‘”_‘ ; S gg
C1R to G1R. 5.5 6 Open secondary No. 1 R.F.T. ' :g AN i
C2R to G2R. 2.8 3 Open secondary No. 2 R.F.T. . § e .. i g
C3R to G3R. 2.8 3  |Open secondary No. 3 R.F.T. 533000000 1 i i
%gID 8DAto GD. 23 25 Open secondary Ng 14 EF .T. if Y /__ 5:\
LTAGES |C1A to G1A.* 2.8 3 Open 1st A.F. grid lea . v oo} i
B —F2A to C2A 78 85 Open secondary of input A.F. ;g
po —_¥2Aa to G2 Aa 78 85 transformer, or open 2nd A. i i;_‘
' F. gridfilter resistor. ' s 4 ’g
— |CIR to S1R. 110 120 [Open No. 1 bleeder resistor. 1 B - 8
SCREEN _  |CoR to S2R. 78 85 ] AN
VOLTAGES C3R to S3R 78 85 Open No. 2 volume control. A
si’ 3 Y Ei
*This is the measured voltage, not the actual operating voltage. 5_‘ 00000
iLow plate, grid, or screen voltages may indicate a partially shorted by-pass. < e T LT
condenser. ,_ HE ;
4High screen voltages may indicate an open No. 2 volume control or open No/ b 137 ! o

or 2 bleeder resistor.

Fig. 5—Circunit of Model 66.

In some early Model 66, volume control resistor No. 1 is connected across the R.F. choke coil in the plate circuit of the 1st R.F. tube.
The slider of this resistor is connected to a tap on No. 2 R.F.T. through a coupling condenser,



VOLTAGE READINGS ON ATWATER KENT MODEL 61, 61-C RECEIVER
(DIRECT CURRENT)

Use High-Resistance D.C. Voltmeter (about 0-50-250).
Tests Made With Set in Operation, All Tubes and Speaker-Plug in Sockets. Adjust

Volume Control to Maximum,

Make Tests in Order Listed.

Approx. Voltage
MEASURE
ACROSS 110 V. | 120 v. NO READING INDICATES}
Line Line
Open Ri_‘ﬁ‘.c. I;Ilo.kl or N?i.le
L open filter choke, open
___gé% zg ig;ﬁ gg gg ment series resiétor No. 1,
* il . open 2nd R.F. grid bias re-
FILAMENT . sistor, open R.F.C. No. 3 or 4.
VOLTAGES :E%Rt: 0 __t%‘%R ig 2'2 Open filter choke, open 3rd R.
_FIA to +F1 A 46 5 F. or 1st A.F. bias resistor,
F2A to 1+-F2 AL 46 5 or open filament series re-
. ’ ’ sistor No. 2.
—TF2Aa to +F2Aa. 4.5 4.9
—F1R to P1R. 8 85 Open primary No. 2 R.F.T.it
—F2R to P2F. 78 85 Open primary No. 3 R.F.T. |
—F3R to P3R. 8 85 Open R.F.C. No. 5 or open pri-
mary No. 4 R.F.T. L
PLATE —FD to PD. 32 35 Open detector filter resistor,
VOLTAGES open primary No. 1 A.F.T, or
open R.F.C. No, 6.
—F1A to P1A, b0 55 Open 1st A.F. filter resistor, or
open primary No. 2 AF.T.
—F2A to P2A, 80 87 Open “quality” choke or pri-
—F2Aa to P2Aa, - 75 82 mary of output transformer.
—F1R to G1R. 4.6 5 Open secondary No. 1 R.F.T.
—TF2R to G2R. 14 1.5 |Open secondary No. 2 R.F.T.
GRID —F3R to G3R. 0.9 1.0 |Open secondary No. 3 R.F.T.
VOLTAGES |—F1A to GlA. 14 1.5 |Open secondary No. 1 A.F.T.
:ggﬁat%oGééAa. g .}8 z- Open secondary No. 2 A.F.T.
SCREEN “'ggg' :0 Sgg 22 gg %Open volume control circuit.: -
VOLTAGES | 0 Az oy
—F1R to S1R.* 46 50 Open No. 1 screen-grid resistor.}

*Volume-control knob at minimum for this test.

$If 1st R.F. screen-grid voltage is about 100, with volume-control knob set at
minimum, No. 2 R.F. screen-grid resistor may be open.
+#In later Model 61 and 61-C, the primaries of No. 2, 8 and 4 R.F.T. are replaced

by R.F. choke coils mounted under
{Low plate, grid, screen, or filament vo

the respective circuits.

10

the chassis.
ltages may indicate a shorted by-pass for e

/
/

GLACE Wit W TE T

XN

ST AESISTOR

VELLOW-WITH.IACK TR

Furen ceomes

i

R T
SCREEN GMID
(X

4a memld aanfusian

[

PR SLATES ME31STON Mo 1

4

_O above, 1s omitied from the later model, and the number (R.F.C. No. §) is skipped

avcm

CowTacy o

npcwy

Fiz. 6—Schematic diagram of Iater Model 61 and 61-C (Direct Current).

contact €~

Note that R.F.C. No. 5 in dlagram of early Model 61 and 61




*(P9YRAQ L1033eg) O-L9 PUB L9 [SPOJ A[1¥d JO WeiIEIg—§ ‘IId

fem+ aui+ SEI+ sv+ v+ v- a-
.K.—.n;OJJu>.Aﬂ_uu¢O Z;oOmm uhr-._; ;O._nm_u> . a3y wovia ‘HL-Q3Y-WOvV8
J | e TnIL %
24N ﬁ NAoua
- - 2 A
=
& | mere i :
3
o T o8 m :
FTT BT o S \ 0uLN0D oA
m wenmvommove | L Y i u” H H u ot -H.
2 PRI o E
M i H 3; : T
4 WISNIONOD - S )-
W w3 A3q H. 4 \ o
>3 > 4 2 "HA ¥ Fdund SSvd-AR L]
5 \ . © . hwnw_aix awo GIHONIINR
. \JI 3 3 ¥ M MOTIIA L 'd M PUZ- W)
_; " iqawanco moman Seve-Ad s B SSvd-AT vaAd
wwous L L nw v J_um”u_i.u.uuﬁ .H Jz\i u e wuv.\..x puz
>
“WLNIVYE M e e | \\\W\ i m m
MOTIIA ] 2 m
wd Qe e _ — _
SHINYIAS DIWYNAG
™ 0
H d¥) Giu9|
ARV MOTIZA VA NIFND kgﬂ o 't \ A anta N3O e NaNO ana \ LEHT)
MOTTA vi NI°d a guﬂ._woo..eu HE }>t4 i
\ AAVIN :ﬂ:ﬂuﬂﬂﬁ Ldwyon FTYE™ LS WTN .
N 4 YT KOus (N o A0ant 4 ¥ pg
: \4
. |
///
s(ymamIny 3$9331d) O-19 PUB T9 PPOI £14¥0 Jo WeIIBId—L ‘A / ) .
f/{\\
L] P L -
M DIYIE
rpitiiay
ey H} ™
55:.../!." ax Anm \t!i...ss.ﬂo/
S m _ 3 nn\.l\ = aw m
2 HES A H
of H 3 H
m” e | € —N\N—ero—F
23 2 Junam £ :
F s
N T Paare o 17man0g
AN NS T
_— is I g e
oo 3 WY - wows 53 v v e
23| plmst oty 1 e
e B s e | ity R ?JH
% J S
F-% m
,% MoTaA
_ I : Y Y —
[TCN iﬁ.&} r V2 XV MOTIRA : st 1o\ o) s srovs a0y /m
1 EO. .«. . 01D & Pz ] sevens woow / m
| . : e : /,H i
m Ve e v\m
. o i § Ty
g I L 4 Y. i
g H 2% g2 wows |3
7 — & ; il
i [ritrp i H g ; H
5 I ] Py, )
B AL § o
i H &
H H e
B
\ oy s
wimvosmevus T s — \ o
. emuneveves
104100 4 ¥ PG i Livim [RETE S XTI




|

BLACK BLAC’;-RED-TR.

A

Fig. 9—Diagram of later Model 67 and 67-C (Battery Operated).

i ¥
‘; y §§ '-- WRMLMMOTIIA
: BN MY
VOLTAGE READINGS ON ATWATER KENT MODEL 67, 67-C RECEIVER § i N<___”"‘:“ i
(BATTERY OPERATED) < 1 ’ ;
Use High-Resistance D.C. Voltmeter (about 0-50-250). . . ¢ . 2 . L s
] i !
Tests Made With Set in Operation, All Tubes and Speaker-Plug in Sockets. Adjust L %\ . = RN i ; "
Volume Control to Maximum. Make Tests in Ordér Listed. "‘ eV H : S -
WL OIS ? ;’L‘ “'. 9 ;: . . 25;
Approx. Voltage < L\‘I g < : P
: ] g V4 “
M NO READING INDICATES} i 10
Total “B" | Total “B" c ] 2
150 V. 180 V. 3 ég
2| ¥
—F1R to +FIR. 3.3 3.3 |Open 1st R.F. filament resistor. ’
—F2R to +F2R. 3.3 8.3 |Open 2nd R.F. filament resistor.
FILAMENT —E%Rtto_*_—li‘%SR. 2(3) gg Open 3rd R.F. filament resistor. . .
VOLTAGES | fya't Y ) y <
—F1A to +F1A. 5.0 5.0 Open detector—A.F. filament s S
—F2A to +F2A, 5.0 5.0 resistor. s
—F2Aa to +F2Aa. 5.0 5.0 {r 2
—F1R to P1R, 110 185 Open primary No. 2 R.F.T,, or i %2
open R.F.C. No. 1.* e
—F2R to P2R. 110 136 |Open primary No. 3 R.F.T.* o
—E:&R tol:],?3R. 110 185 gpen pﬁir:ary Noﬁl‘t R.F.T.* ‘;‘ .
—FD to PD. 50 60 pen detector er resistor, ! ca
{)’LO‘%}EGES open primary No. 1 A.F.T,, 01: g i 3+ " .
open R.F.C. No. 2. \ : Vv n
: —F1A to P1A. 55 65 Open primary of input trans- “ b \
former. - . N
—TF2A to P2A. 150 180 % Open primary of output trans- Hi
—F2Aa to P2Aa. 180 former.
-—F1R to G1R. 1.5 |Open secondary No. 1 R.F.T.
—F2R to G2R. 1.5 |Open secondary No. 2 R.F.T. 0080
GRID —F3R to G3R. 2.6 |Open secondary No. 3 R.F.T. =
VOLTAGES |—F1A to GlA. 4.5 |Open secondary No. 1 A.F.T. i
—F2A to G2A. 45 Open secondary input A.F.
—F2Aa to G2Aa. 45 45 _transformer.
—F1R to S1R. 30 45 Open connection in screen-
—F2R to S2R. 30 45 grid or volume-control circuit.
VOLTAGES |—F3R to S3R. 25 40 {Open 3rd R.F. screen-grid re- B
sistor. . ‘3
*\

*In later Model 67 and 67-C, the primaries No, 2, 3 and 4 R.F.T., are replaced by
R.F. choke coils mounted under the chassis.
$Low filament voltages may indicate a shorted filament by-pass. .
Low grid, screen-grid, or plate voltages may indicate a shorted by-pass for the
respective circuits.
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