INSTALLATION INSTRUCTIONS

for the

RCA SPIDER WEB ANTENNA SYSTEM
Stock Nos. 9685 and 9689

General

The demand for an effective, casily installed,
reliable antenna system to give adequate re.
ception with the modern multiband receivers
has necessitated resenrch and development
work which has resulted in the production of
the RCA Spider Web Antenna. This antenna
is a combination of carefully balanced doublets
with transformers and transmission line skill-
fully
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The Stock No. 9685 Kit as supplied. effee-
tively brings in all signals from 140 10 23.000
k. ¢. (1 bands). However. to those who desire
to cover the ultra high frequency band (23 to
70 megacyeles) the Stock No. 9689 Auxiliary
Kit is available at a nominal cost. The Auxil.
jary Kit consists of a pair of short dipoles as-
sembled complete with insulators, and with the
necessary loading coils soldered in place, all
ready 10 add to the main spider web network.
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Figure 1—Spider Web Antenna Svstem

Description

The Stock No. 9685 Antenna Kit consists of:

(1) A complete antenna network assemhle:d
with transformer, insulator, line, and conner-
tions as shown in Figure 2.

{2} Two specially designed hangers for at-
tachment and proper spacing of antenna wires.

(6) Suspension.—Attach one end of the su
pension or atrmin wire or rope t¢ the support
and the other end to the mid.loop of one of the
hangers, and secure in place on mast or other
suppert.

{7) Estimate and check length of other sus
pension line (if metal. It should be throughout
in lengths not greater than 16 feel separated
by insulators), and then attach one end to sec.
ond hanger and string Juntenna in place to
second support with rope and culley or other
convenient means. Allow slack as suggested
under "Location.”

{8) Transmission Liune. Attach transmis-
sion line to wall or other exterior surfuce with
nail-on knobs or other insulating devices, in
such a manner as to ayoid future damage to
the insulatlon or to the line from effects of
swaying. wind and weather. There should he
a slight tension in the trunsmission line to pre-
vent sntenna from severe swaying in the wind.
Secure lead-in porcelain tube insylator in place
through wail, thread transmission line through
tube and carry to receiver. Any surplus length
of transmission line muy be wound into & coil
and secured with tape or strap. The transmis.
line may be attached to interior walls
with insulated saples.

Note,— The transmission line must not be al-
lowed to pull the nntenna to one side towards
support so that it hangs with the center line
more than slightly deflected from the ver.
tical. A transmission line at an angle of 43" or
more in the plane of the Antenna wires will do
this. It will then be necessary to straighten up
the installation so that it hangs symmetrically.
This may be accomplished by stretching »
strong. t rope from a point on the transmis.
sion hine just below the transformer to a con-
venient anchorage, to that the short length of
transmission line hetween crossover insulator
and transformer becomes approximately vertical.

A pull at right angles to plane of suspension
does not affect the performance of the Stock
No. 9685. But with the *D" hand Auxiliary
(No. 9689) attached. the symmetrical place-
ment pf the four short antenna wires about an
axis, as near vertical ns posslble. is an essential
to Dest. performance. Any deflection must
therefore be remedied in the manner described
above.

(9) Strip the ends of the leads of the trans
mission line and attach to the two upper un-
marked terminals on the Coupling Transformer.

(10) Receiver Coupling Transformer.—At.
tach the links to the “Ant’ and “Gnd™ 1erminals
of the Coupling Transformer in such manner
that they will fit the “Ant” and “Gnd™ terminals
o clips on the Radio Receiver cha Mount
Coupling Transformer in place on receiver, be-
ing sure 10 use the links provided, us very
shor! connections are essential to good perform.
ance.

Note—New RCA receivers have three ter.
minals on the buck of the chassis, marked A2,
Al, and G. The “Ant” terminal of the Coup-
ling Transformer should be sttached 10 A) and

(3) Seven special attachment links for at
taching antenna and suspension wires to
hangers,

(4) Antenno Receiver Coupling Transformer
having two terminals for attachment of trans
mission line and two terminals with links for
attachment to receiver.

the "Gnd” terminal und gromnd wire to G, The
A2 termi is not used with the Spider Web
Antenna installation,

(11) Ground.—Attach a ground wire to the
"Gnd" (or G} terminal or clip of the receiver
and carry 1o water pipe or melul stuke driven
5 1o 8 feet into the soil. A clean metallic con-
nection should be made. using a proper ground
clamp.

(12} Lighining Arrester.—Where locul ordi.

nance requires, u lightning urrester may be In-
stalled preferably on the ontside wall at the
oint at which the transmission line enters the
uilding. The twoe iransmission ling wires,
stripped at entrance points, are 1o bhe von.
nected es shown in Figure 1
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Figure 3—Auxiliary Antenna

(13) Auxiliary Antenna, Siock Nuo. 9689.
~~To attach the Auxiliary Antenna en, which
are provided in a separute packuge containing
four coils with insulators and choke or loading
coils assembled, proceed as follows:

(a) Locale the points on the top and bottom
main antenna wires to which the auxiliary wires
are to he attached. These points ere 18 inches
from the center insulator for the top wires and
30 inches from the transformer on bottom
wires. (See Figure 3.)

(b) Unwind one of the auxiliary coils that
has the loading or choke coil attached, and lay
it out in place with insulater end al the at-
tachment point at left on the top main wire,
and the other end ut the erossover insulator.
Take one of the tie wires, place it in groove
round insulator and coil it firmly and securely
round the main wire on both sides of insulator.
It is ded that these i be
soldered. Loop the other end of the auxiliary
antenna wire through the top left hoie of the
crossover insulator so thut the choke is one inch
from the corner of the crossover insulator.
Wrap the end of the wire one turn uround it-
self and then several turns tightly around the
main network antenna wire at this point, and
solder in place.

(c}) Unwind the other auxiliary eoil with
choke attached, lay out with insulator at a
tachment point at left on bottom main wire,
and other end at crossover insulator. Attach

Additional requitemens not supplied with
the kit are:

11) One or more Nuiln Porcelain Knob
Insulators for carrying tunsmission Line ou
side of huilding o1 other upporting surluce.

(2) One Porreluin-tube Lead-in Inrulator or
vquivalent for entrance of tramsnmission lime
into building.

(3) Ooe Ground Wire with Ground Clump
for vonnecting ground wire 1o wuter pipe or
to riake driven 5 to 8 feet into the soil.

i4) Lightninz Aviester—When demanded hy
local ordinance.

15) Two Antenna Poles and Rope for su.-
pension.  The poles should e at least 12 feet
high. but will not be necessary if other suite
able supports are available.
ury kit (Stock No. 9689) for ulira
short-wave reception consisls of:

1) Two antenna wire coils, each approsi-
mately 5 feet lung and equipped with insuluter.

12} Two antennu wite rvoils. earli approzi-
uately 5 feet long and equipped with choke
eoil und insulater.

(3) Four te wires for wtaching insu
in place on main networh.

Location

Prelimimny 1o the installation the location
and direction of the antenna hus to be decided
upon. The following requirements must he
given consideration in order to provide for
beat reception,

(1) Antenna wires must he well rlear of
roof und other surfares or objects. particularly
of metal. In the open. when the sides of
buildings, trees of musts ure used for suspen-
sion, the antenna wires should he free from
all possible obstruction.  Higher elevations
will waually be found more advomtagenu-. Tt
is preferable to string the antenna at whout
the same height above ground ut each ~up-
port.

(2) The direction of the antennu wires
should be such that the span is at vight wngles
to the line of direction of the location of uny
station whose short-wuve signal in particular it
ts desired to receive. However, the antenna
should not parnllel irolles wires, main sute-
mobile highways, telephone lines. power Jines,
and other sources of clectrical wave production.
but should point towurd- such causes of elec.
trical disturbance in the immediate vicinity.

(3) A clear run of 38 feet letween support.
ing points is required to allow for the strain
or suspension wires or ropes and their attach.
ment to rigid supporia.  Allowance must also
be made for sug in the antenna wires. The
mid-portion of the uppermaost wires should he
about 18 inches below the level of the top of
the hangers. I puiled vp too tight the wires
are apt to bresk with added strain due to
snow, ice, und wind in severe winter weather.
Furthermore, the antenna. due to its design.
will not hang properly if the sag is not ap-
vrovimutely 18 inches.

to main network as in paragraph (b) above, but
with the choke coil two inches from the corner
of the crossover insulator.

(d) Unwind and attach the other auxiliary
coils on the ht hand side of the muin net.
work it u similar munner to the two former.

Note.—The auxiliary installatlon should hang
as near vertically as possible, as explained in
paragraph 8 Note.

Service

Although easy to instull, it may be preferable
to have an experienced radio service engineer
maoke the installation. A request to vour
dealer or service engineer should Iie made, and
he will take care of the complele instullation
at & nominal charge.

Antenna [nformation

With the advent of “aliwave” radio receivers,
the antenna installation has become u funda.
mental, rather than incidental. problem.
Short waves are used primurily because of
their ability to travel great distances with rela.
tively low transmitting power. Upon reaching
the receiver, therefore, these waves are, in
general, far weaker and f{ade much more
severely than those from stations in the stund-
ard broadcast band (510 to 1,600 kilocycled).
Obriously, the antenna must perform very ef.
ficiently ‘in the shortwave spectrum; it must
be able to transfer signals to the receiver with
negligible loss or reliable resclts will he prae.
tically impossible.

Short.wave broadeasting covers a very wide
frequency range, heing segregated by inter.
national agreemenmt into seven principal nar-
row hands located approximately at 11, 13. 16,
19. 25, 31, and 49 meters. There are also ex-
perimental bands heiween 5 end 10 meters.
For any given length, an antenna will fuver
certain frequencies and tend to refect other-.
A system comprising u series of carefully bal-

When attached to swaving wasl or tree il is
advisable to use a pulley nnd rope with weight
attacheil. or a coiles ring on the sus=pension

eases of stress.

age of the untennu wir

(+) The path of the transmission line should
he planned with locations for the nailon in-
s und the entrance into the huilding by
15 0f the lead-in ube insulator,

Figure 2. -Antenna Luid Out Before Insallation

Instatlation

If masts or other supports necessitating guy
wires are used these wires should not be in
lengths greater than 16 feet without interrupe
tion by means of imeulators. Such insulators
can be obtained from dealers, for boilding up
long lengths of guy wires. The same also up-
plies to strain wires from hangers to supiport-
ing points.

The following steps ure advised as the sim-
plest and beat sequence for installation, and
the avoidunce of possible entanglement of the
network,

1) Lay out antenna. shown in Figure 2.
on fat surlace in convenient proximity to sup.
potia,

{2) Remove shipping tape and carefully un.
wind coils A and B (Figure 2), keeping wire
straight and free from twists.  Muke connection
witl special link. to top insulator of each
honger, as each wire is uncoiled. Muke con-
nection with special link. w1 center. with loop
o1t coil A to insmlatur on coil R.

3) Unwind coils C and D (Figure 21, keep-
ing wire streight and free from twists.  Muke
connection with speeial link to center luop of
each hanger as each wire is uncoiled.

(4) Unwind coils E and F (Figure 2), keep-
ing wire straight and free from twiste. Make
vonnection with epevial link to hottom in-
sulator of each hunger us each wire is uncoiled.

(3) Check the approximate length of truns.
misvion line required. and, 1f necessiry, plice
on additional lengths of sume type of cable.
This is obtainable from rour deuler in lengths
of 45 feet. These lengths <hould not he rut,
but ony excess should he coiled. taped und -
cured in a convenient locution. If an auwilinry
ultrn short-wave antenna is heing used it shoull
now bhe connectell in place on the muin net-
work as descrihed in paragraph 13.

anced doublets, however, admirably serves the
purpose of covering the required wide range.
The Stock No. 9685 incorporates three dis
tinet douhlettype antennas, and when the Stock
No. 9689 is udded. five. The doublets are of
different lengths, heing tuned to different fre-
quencies. They are crossconnected, so that
each compensates for weak points of the other
at vurlous intervening frequencies. Signals in-
tercepted by the doublets are fed to the re-
ceiver through a belanced. twisted-poir lead-in
or transmission line and a specially constructed
receiver.coupling trunsformer. The length of
the transmission line and coupling ratio of the
trunsformer are correct. to afford propec elec-
tricnl matching for greatest energy transfer.

While natural static almoat negligihle in
the shortaave spectrum. “man-made” interfer-
ence is often very severe. Such interference
usually is of local arigin radiated by the house
wiring or hy external electrical appuratus, such
ae the ignition systems of passinz automabiles.
It is “picked up” by the ordinary nntenna
lead-in as well as the antenna proner. Doublet
ontennas, however. are particularly advantage-
ous from n stendpoint of noise reduction, rince
the transmiesion line does not form an active
part of the cystem. hut serves merely to trans
fer sitnals from the doublets to the receiver.
In this systen, complete rejection ol «ignals
“nicked up" along the trunsmission line is
achieved by means of n special shield in the re.
reiver-coupling transformer.

There is yet another conslderation involved.
With an allwave receiver, the antenna must
not  sact| performance in the sandard
broadeost and other low-frequency bands in
order 1o obtain good short-wave reception. At
irequencies helow 4.000 kilocycles, therefore,
this antenna system fs converied 10 one approxi-
mating the jional "Taype™ ar
so that the transmission line aets an part of
the eflective length. This chungeover is per-
formed automatiealls by an electrical filter
cirguit built integral with the receivercoupling
transformer.

A

Replacement Parts

o DEBCRIFTION T
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e OESCRIPTION

| 1
12426 | Hanger—Antenna hanger complet
with (nsulstors.

4327 | Insulstor—Antenna crossover insu.
lator ... .

12426 | Inwulator—Antenna insuiator —Pack-
age of B

4783 | Link—Coupling link—couples receivar
transformer to receivar chas:
Package of 10.._..........

12427

Connecting link—-ued at Insu-
ora—Pachage of 5

12424 | Tranaformer—Reconer coupling
transfor: -

12428 | Tramsmasion Line—8pecial (sag In |
cable—a5 fest long. ... N

12430 | Transmission Lina—8pecial load In
cable—90 fest ong. ...
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RCA MFG. CO, INC.

APPROX. 37 FT.

SPIDER-WEB ANTENNA STOCK N2 9689

LODEL "Spider-Tieb"
Antenma
NOTES, CHARGES

e
|

TO
ANTENNA
INSULATOR
TRANSMISSION

LINE

ANTENNA

® TRANSFORMER

TRANSMISSION

INSULATOR
-~ LINE

[#e118 44,?.

SCHEMATIC DIAGRAM OF

1] A ANTENNA TRANSFORMER
RECEIVER
; THE EFFECTIVE RANGE OF ANTENNA
STOCK 15 FROM 140 TO Z3000KC (4 BANDS)
12424 THE ULTRA HIGH FREQUENCY BAND
(22 TO 70MC) MAY BE COVERED BY
THE ADDITION OF AUXILIARY KIT
e STOCK NO. 9689
Fel e
ANT. GND. colL

RP-158, RP-160

Tone Arm Stop Bracket:

On 2nd production RP-158 and RP-160, a
stop bracket has been added to the top of the
motorboard to restrain the tone arm, It is
mounted by means of the same screw, lock.
washer, and nut used to mount the kuy
shorting switch. Where difficulty is expen-
enced with excessive movement of the tone
arm on lst production mechanisms, this bhracket
may be added ax shown. The bracket is Stock RUBBER
No. 39882. BAND

RP-158, -160

To Repeat One Record:

When checking RP-168 and -160 record
changers for landing and tripping action, it is
possible to play one record repeatedly by nimpk
placing a weight on the rear record post.
small pipe nipple that fits over the top of the
post iz satisfactofy.

i SHORTING SW.___
MOUNTING

SCREWS ~
8
BRACKET ~—

AUTOMATIC
TO - -*@

P Sw.

FOR 10" RECORDS

PLACE RUBBER BAND
ACROSS FRAME AT POSITION
OF BOTTOM SCREW

PLACE RUBBER BAND
IN POSITION SHOWN.

FOR 12" REGORDS
RP-15T RECORD CHANGER

To Play One Record Continuously:

It is possible to play one record caqntinuousty
on the RP-151 by stretching a 2g-in. or 4-in.
rubber band across the mechanism, as shown,

© to prevent the record dropping through the
motorboard.

The contineous playing of a record in this
manner is handy when the record changer is’
being serviced, especially after the separator
knives have been checked and tested, and it is
desired to allow the changer to run on the
shop bench without attention,

Revised rejeci bution and lewver in
RP-158, -162.

Tone-arm stop bracket (No. 39832)
k position on RP-158, -160.

ANTENNA —

I llOTTOM VIEW T

STK_NQ. ]
OF BELT GUIDE SCREW STK MO

]
|

DOTTED SBECTION SHOWS
POSITION OF ULTRA SHORT-WAVE
MADE UP OF AUXILIARY
KIT — STOCK NO. 9689

' SCHEMATIC DIAGRAM OF
RECEIWER TRANSFORMER STOCK 12424

180
— MMF.
o~

ELECTROSTATIC
[~ SHIELD

TO RECEIVER
TERMINALS

RP-158, RP-162

Change in Reject Lever and Bution:

2nd production of RP-158 and RP-162 autfo-
matic record changers have a reject lever ar-
rangement as shown in accompanying sketch,

List

Stock No, Description Price

89755 DButton—Reject button ..... .15

397568 Lever—Reject lever and stud 25
39757 Lever—Reject button right

angle lever ., ........... 10

REJECT BUTTOMN
STK NO, 29755

MOTOR BOARD
> ]

REJECT
LEVER

RP-160
Tone Arm Return Lever Spring:

The tone arm return lever spring is listed az
Stock No. 39599, The correct nurpber is

39038.
V-215, v-221
Spesker RL-70N-6:

On 2nd Production of V.215 and V-221,
the speaker is changed from RL-TOM-2 to
RL-TON-6. The replacement parts are identical.
A rubber band strétched across the motor.
board as shown permits continuous play-

ing of one record on RP-151 record

changer duving service checking

of the mechanism.

dJohn F. Rider




Another RCA Antenna Leader. ..
RCA Sriper-Wee AnTenna SYsTem

... a transoceanic communications type antenna for the home

List Price

i 85
Y]
Stock No. 9685

Combining its experience in
transoceanic communications work
with its knowledge of home re-
ceiver requirements, RCA has pro-
duced a remarkable new antenna
system. This antenna, which is
known as the RCA Spider-Web
Antenna, consists of a series of
doublet antennas and an improved
transmission line to the receiver.
It is so constructed that additional
doublets may be added to increase
the frequency range to 70,000 K.C.
(4 meters). More stations, less
noise on the short-wave bands and
an extremely wide frequency range
are built-in characteristics of this

remarkable new antenna.

Only with the RCA Spiner-Wes Anvenna
do you get all of these features .. ......

® FULL FREQUENCY COVERAGE-The @ LESS NOISE—The balanced doublets and

RCA Spider-Web Antenna System gives
excellent signal pickup over the frequency
range from 140 to 23,000 kc. By adding the
Stock No. 9689 High Frequency Kit, List
Price $1.50, the range is increased to 70,000
kc. with full noise reduction. This feature
is especially important because of the in-
creased frequency range of modern all-
wave receivers. The high frequency kit
may be added at any time, not necessarily
when the antenna is first installed.

@ FACTORY ASSEMBLED—Complete sold-

ering and assembling make it possible to
erect the antenna in a few minutes after
providing supports.

® SMALL SPACE REQUIRED—A span of

38 feet and a vertical clearance of 12 feet
are the entire space requirements of the
RCA Spider-Web Antenna. You'll find it
easy to install in almost any location. Be-
cause double-supports are eliminated, it is
considerably easier to install than the for-
mer double-doublet antenna systems.

transposed transmission line eliminate all
pickup on the lead-in in the short-wave
bands. This greatly reduces man-made
static (noise) from automobiles and electri-
cal devices that mar short-wave reception.

@ MORE STATIONS—A multiple doublet of

unique design insures greater signal pickup
in every receiving band. You’'ll hear many
stations not previously heard.

@ STURDY CONSTRUCTION—Use of seven-

strand No. 22 wire and a truss-type mechan-
ical design insures the strength necessary
to withstand severe winter weather dis-
turbances, in-
cluding heavy
ice formation.
T he illustra-
tion shows one
of these instal-
lations at Cam-
den, N. J., dur-
ing the severe
winter of 1936,




