March 15th, 1947
312 W. Seminary Ave.
Wheaton, Illinois

Mr. K. A. Norton

Central Radio Propagation Lavoratory
. S. National Bureau of Standards
Washington 35, D.C.

Dear Yr. Norton:

In line with the second
subject of my letter of the 10th, I am enclosing
Part I of the specifications on my equipment.
Part II covering the electronic apparatus will
follow in & week or so. This specification
writing turned out to be a larger job than I
had expected.

There ia one feature of this equipment
transaction which bothers me. As long as I
am not connected with the Bureau 1 see no
dificulty. However, if time runa on, and I
become employed by the Burenu before the trans-
aotion is oonfleted will the transaction be
clouded legally so that we might be accused
of collusion? In other words, is it legal for
an employee of the government to sell merchan-
dise to the government?

Recently I have completed a signal :
generator covering the range 1350me to 1500mo
approximately. An expanded cdial scale givee
about one megaocycle per nalf inch so tenths
of megacycles should be detectable. I believe
this machins to be adequats for the proposed
devalopment at 1400mc.

Duri the past two weeks the solar radio
nolse has been several times normal; no doubt
dué to the large sunspot cluster. This second
time around it was mors active than the first.
Daytime swishes were quite in evidence but no
night t{ime ones could be found. Of all the
solar outbursts observed here, the one you
witnessed was by far the most inteuse.

Beet regards,

Grote Reber




I. RADIATION COLLECTOR

4. Mirror on Meridian Transit Type Carriage

dirror

The mirror shall be a parabola of revolution
31 feet 4 inches in diameter having a focal length of
20 feet. The material is to be 24 guage galvanized
iron formed in sections of pie. ThLe inside group is
to be of nine piecee approximately six feet radina.. The
outeide group is to be of 36 pieces of approximately ten
feet radius. One-inch overlap is to be provided between
ssctions and sections &are to be bolted together along
all joints at one foot intervals by 6-32x3" brass nute
and bolts with & brass washer on top and bottom. Suf-
ficient 40/80 solder znd flux are to be provided to
eweat all joinils water tight alter assembly. Kine
inches of center radius of inside group of sectiona is
to be cut off ana the edge folded back one inch =0 that
a hole 20 inches diamter will be foruwed at center of
mirror. Four suitable cutouts in the cutside edge of
mirror are to be xade oetween sections 45 degrees apart
to aduit posts for supporting the parapet. Six extra
sheets of 24 guage 48" x 120" galvanized iron are to be
supplied plus one extra section for the lnside group.

Mirror Mounting

Each section of pie is to be mounted on two radial

ribs cut from 1"x6% wood strips to the proper parabolic

curvature. The sheet metal is Lo be fastened to the ribs



by 1"x#8 flat head brass wood screws at one foot intervals.
Six extra properly cut ribs are to be supplied. ©older
and flux are to be provided to sweat heads of screws to
csheet metal with a water tight joint after assembly.
Supporting tre center of mirror is to be a wood ring of
laminated construction reinforced with screws, 24" outside
diameter and 30" inside diameter. The eighteen inside
ribs are to e terminated and fastened to this ring.
fach rib is to be supported at not less than two points
by vertical steel rib supports made of §"x3/16" flat
wire atock suitavly formed. Tune ribs are to be fastened
to the rib supports by §"x1}" steel machine bolts using
a suitable washer under each nut. The lower end of each
rib support will fasten to & horizontal platform composed
of 3"x4" wood beams mounted 4" side vertical. The
construction of the mirror, ribs and rib supports is to
be sufficiently accurate such that mirror will not
depart more than plus or minus one half inch from the
above parabola of revolution.
Platform

This platform is to have eight equal sides each
7 feet 4 5/8" long and sufficient criss-—cross members
to properly uphold the steel rib supports. The top of
the platform is to be 1 foot @ 1/8" above the center of
a circle 11 feet 4 7/8 inches radius.

Carriage
The platfora is to be part Oof a carriage with two

large tracke similar to the tracks on a horizontal drum
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concrete mixer, but not & full 360 degrees in circumfereace.
The tracks are to be 11 feet 4 7/8 inches radius and 20
feet 2 3/8 inches apart center to center. Steel rails
made of 24"x1g"x5/16" angles rolled 11 feet 5 1/8" outside
radius with 24" leg in are to be fastened over tracks.

The rails are to be terminated in same size angles rolled
9" inside radius with 24" leg out. The rails may be
supplied in 12 foot lengths. Two 4"x6.25# channels 20
feet long are to be lncorporated as reinforcing members

in the carriage horizontally 4 feet below center of circle
and in plane thereof. The ecarriage is to be constructed
of 23" x 4" and 2" x 6" wood members fastened at all
intersections by 1/8"xEé" steel gusset plates of sultable
design. Wood members and gusseil plates are to be held
together by machine bolts 3" diameter of appropriate
length. Not less than two bolts must hold each wood
member to a4 gusset plate. Cusset plates are to be
provided on both sides of each wood member. The carriage
must be so designed and the track of sufficient length

to tilt the platform 80 degrees from ite normal hori-
zontal position in one directiocn (south) and 45 degrees

in the opposite direction (north). Sufficient croes
bracing must be incorporated in carriage to limit the
deformation to plus or minus one half inch at any
position of $ilt. 1IThe rails and reinforcing channel

plue appropriate gusset plates are to be welded together
in the field at time of assembly.




Parapet

The track and rails will extend thru the mirror near
the edges and terminate in posts with special bent gusset
plates. From these posts will rise a four leg parapet.
Each leg of the parapet will be along the edge of a
pyramid. Instead of a point the parapet will terminate
in au aluminum ring 46 1/8 inches inside diameter plus
or minus 1/8 inch. This ring is to be made of #3301,
4%x14"x1/8" channel rolled flanges out and welded at
joint.  The 1egg of the parapet are to support the
vottom of this ring at a distance of 31 feet 1 inch
apove Llhe Lottom (center) of the parabola of revolution.
The legs of the parapet are to be of open wooden frame
work made of 1"x2" cross braced with 3/8"x14"strips.
The shape is to taper from 13"x18" at center to 13"x3®
at ends. No naile are to be used. All fasteninge are
to be by screws or small machine bolts and light gusset
plates, Hinges are to be provided at hoth ends of the
legs of parapet for =sase of assembly.

General

The entire asveubly of mirror, carriage, raile and
parapet shall be so designed and proportioned that
without any counterweights there ehall be from 600 to
700 pounds feet turning moment directly below, and
opposite the center of rotation from, center of
&luminum ring. This is to allow up to 30 pounds of
electronic equipment ®© be installed in ring before it

ie necessary to add counterweights.







B. Turntable for Carriage
Hain Frame

The turntable is to be in the form of a square with
diagonals intersecting at the center. The members of
this figure are to be 8"x18.44 steel I beame. Opposite
sides of the sqguare are‘to be 23 feet 7 1/8 inches center
to center of the I beams. The corners of the square are
to be cut back epproximately 238 inchee at &n angle of 456
degreee. At esch corner is to be inetalled & one wheel

truck.
Truck

This truck ie to be made of 8"x18.4# steel I beams
and 3/8" steel plate welded top and bottom with two
internal welded cross bulkheads of 3/8" plate. The axis
of the wheel in the truck is to be parallel to and 23"
below tle bottom of the I beam going from the corner of
the sguare toward the center of the aquare. The wheel in
the truck ic to ve the equivalent of Griffin type 2-118,
chilled steel, 135¢# double flenged crane type wheel 16
inchee tread diameter, bored and keyed to a 2 7/1e"
shaft. Also mounted on and keyed to this shaft is &

20" diameter, 1lg" face, 160 teeth cut semi-steel spur
gear. This gear is to be inboard from flanged wheel.
The shaft is to be supported below the truck on babbited
journal box bearings with grease cups arranged to allow
plue or minus %" end play from mean position of flanged
wheel. fThe center of the flanged wheel in mean posiiion

is to be exactly 1b feet from the center oI the square.
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The 160 teeth spur gear is to be driven by a 13 teeth
34" face, 13" diameter cut steel pinion gear mounted on
the equivalent of a Winfield-Smith type 4B, 40 to 1 speed
reducer. The speed reducer is to be driven by a 110v D.GC,
1/10 H.P. maximum reversable, shunt wound variable speed,
100 to 3000 rpm motor, thru a flexible coupling. Motor
and speed reducer are 1o be mounted on under side of
truck and inboard. The truck is to be fastened into the
main frame of the square by not less than twentyeight 4"
machine bolts of sultable length with nutse.
Center of Square

The intersection of the diagonal I beams at the center
of the square is to be held by 3/38" plates 24" sguare
above and below the I beams and fastened to same by
eight 4" bolts in each I beam. The bottom plate is to
have a hole appsroximately eix inches in diameter cut in
the center. The center of the structure will turn on a
support going up thru the hole in the lower plate and
pearing on the under side of ihe upper plate. This
support is to be made of pipe fittings about 8" diameter.
The bottom piece of pipe is to be slit three ways for
about 6 inches and the three parts bent out &t an angle
of 90 degrees. The top piece of pipe is to have a heavy
pipe cap on its upper end. This pipe cap will act as
bearing on the under side of upper plate holding the I
beame. The top and bottom pieces of pipe are to be
about 33 inches long overal and tc be joined by an extra

long coupling for adjustment of length (heignt of center




of square above ground).
Carriage Wheel Pillars

Near and above each corner of the square is to be
mounted a carriage wheel pillar for supporting the wheels
upon which turns the carriage. Thig assemubly consiste
of two 4"x8.35# channeld spaced 8" on centers, eide by
slide. They are to be in the form of an open inverted U
with flanges rolled in. The channel rises vertically
32", turns an angle of 53% degrees on & 8" ocutside
radius, continues 9%, turns an angle of 80 degrees on
same radius, and continues 40", The channels are held
sideways at proper spacing by two 1/8"x8" plates welded
into pusition just below the bends of tue U. 1ITIwo
internal braces 51" long of 1"x1"x1/8" angle are welded
to the inside of flanges on each channel. These braces
go from the center of 58$° bend to the far eud ol 40"
leg. At the center of the top 8" {lat of the U is to
be mounted a 3 7/18* ghaft 18" long. Keyed to the shaflt
is a chilled ~teel double flanged crane wheel as described
above. Four of these carriage wheel pillars are to be
mounted by means of not less than 16 boltes eacn; one on
gach corner of the square, so that with the wheels in
center of assembly, the four wheels will form two
coaxial pairs with a distance of 14 feet between axia
and a center to center wheel spacing of 20 feet 3 3/8
inches along the axis. Grease cups are to be on the
journal boxes. Any extra members which must be added

to the frame .to support these carriage wheel pillars




shall be made of 8" I beam and 3/8" plate arranged to be
bolted into position between sidees of square and
diagonal members to center of square, with not less
than eight bolia per junction. Turning freely on the
above shafts at each side of the wheel is to be a clamp-
ing plate. The purpoae‘of these plates is to hold
tightly (with suitable shim blogke) to the large cirocular
track of ihe mirror carriage and thus provide a brake or
lock to prevent movement of the cﬁrriage 1ﬁ the wind.
Each clamp plate whall be 1/8"x6"x38" cold rolled steel.
A hole 23" diameter is to be on center 10" from one end.
Starting one inch from the other end are to be two rows
of 4" diameter holes. Hole s acing 2" center to center;
one line an inch in from each edge of plate. Two 4"x6"
machine bolts and nuts are to be provided with each
pair of clamp plates.
Tuming dechanism

The south pair of wheelas are to ba free turning with
the motion of the carriage. The north pair are to be
connected to a drive mechanism for turning the mirror
carriage. This is to consist of a differential mechanism

gimilar to the rear axel of an automobile. A removable

crank 18" long shall be provided at the transmission shaft.

The ratio from tranemission shaft to axel (both wheels
turning) is to be 5 to 1. The axels of the differential
are to be connected via extension shafts and universal
joints to the 2 7/1&" ehafts carrying the north flanged
wheels. The axis of the differential axels is to be
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parallel to and 10" directly below the axie of the two
north wheels. A suitable framework consisting of 4"x@.254
channel, 13"x13"x5/16" angle and 1"x1"x1/8" sngle is
required to support the differential in the proper
position. Thies framework ies t0 be suitably fastened to
the wain square and diagonals of I beams by bolts.
Cable Supports

At the center of the eaat and west sides of the
square of I beams is to be an outward extension of 3/8"
plates 13" from center of I veam. Two plates are required
for each side of mquare; cne above and one below the I
beam. To these plates is to be welded & 4"x6.235# channel
10 feet long extending straight up. Thie channel is a
cable support. The channel ies to be braced by two
1%x1"x1/8" angles 10 feet long going from adjacent
carriage wheel pillars to 2 suitable place near the top
of the channel. These braces ars to be atitached by bolts
and the plates ati the bottom of channel are to be bolted
to the I beam. At north side of frame is to be provided
two 1limlt switches for preventing rotation of turntable
more than 365 degrees. The weight of the turntable will
be about three tons.

Track

Returning now to the wheels in the trucks at each
corner of the square. With the wheels in the mean
poeition in the truck there will be a distance of 30
feet, zero inches from center to center of wheels along

a disgonal. Theee truck wheels are %o run on a circular




track 30 feet zero inches in diameter. The track is
to be made of 40# ASCE section 4040 rail rolled 15 feet
z2éro inchees radius, ball up. Probably five sections will
be necessary to complete the circle. Thus five palrs of
splice oars sultably curved complete with bolte are
required. Also supply one half keg of $"x4" track spikes.
Stops for limit switched are to be attached fﬁ track at
suitable places. The weight of the track will be about
threequarter ton.
General

All of the above material with & complete supply of
machine bolts, nuts and fastenars is {o be supplied in
knock down form suitably marked with complete drawings
clearly locating the position of each part so that the
entire structure may be easlly erected. Neither the
erection of the structure nor any foundations are

included in the contract.

Motor Oontrol Fanel

The equipment necessary for the motor control shall
be installed on a 13"x17"x3"deep chassis fastened behind
a standard 104"x19"x1/8" relay rack panel with suitable
angle brackets. Panel, chassis and brackeis are to be
black crackle finish. A multipole, three position
ewitch shall be provided on the panel for three main
speeds. In low position &ll four armatures are to be in
series; in medium position the armatures are %o be in
two parallel paire in series; in high position all four

armatures are to be in parallel. In the low position

an armature series rhecostat is to ve provided for

11.
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further reduction of the spesd. A field rheostat in
series with all four shunt fielde in parallel is to be
provided for control of speeds between steps and to
increass speed avove high position. The total range of
armature speed shall be from 100 to 2000 rpm by the
manipulation of these three controls. Thermal ovarload
switch is to be provided in armature circuit.

. Provision shall be made for reversing the direction
of armature rotation by means of two sultable relays,
Filot lights on panel are to lndicate direction of
rotation. Two push outton switches are to be available
for starting, stopping and reversing the motors. One
switch is to be mounted on the panel and other supplied
with 200 feet of flexible, three conductor, rubber
covered cable so that it may be carried into the fleld.

A normally open single pole relay is to be provided
which operates off 110v D.C. and will break % ampere A.0,
110 volts. This relay is to be used in conjuaction with
position mar<er pen oan recorder. Racorder is not to e
supplied. Ten paper condensers of 3mfd and 0.5aufd
capaclty are to be coanected across appropriate contactse
on relays and swilches to reduce arcing. Suiiable cable
receptaclas are to be provided on the panel for all
connections to power line, fields, armatures, limit
switches, remote control switch, marker rélay coil and
contacts,etc. 750 feet of eix conductor flexible cable
are to be provided for making connection between control

panel and turntable. This cable iz to have two #20, two
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11. ELECTRONIC EQUIPMEN

B

A. 180 MC Apparatus
Focal Device

A drum of half hard 1/16" aluminum with welded and
finished seams shall be made with an outside diameter of
45 7/8 plue or minus 1/8 inches. The overal length is to
be 60 inches. One end is to be closed and a 4" radius
provided at the edge. Three removable and interchangeable
aluminum ends are to be provided to go snugly inside the
open end of drum. One shall be of 1"x 1"x 1/8" angle
rolled, leg in and welded at joint. The other two are
to be of 1/16" plate with a 1" flange spun over at outside
edge. These plates are to have center holes respectively
15" and 33" diameter with a 1" long lip spun out on
opposite side of plate from outside flange. These three
ends are to be fastened to drum by four 6-32 brass flat
head machine screws. The angle ie to have tapped holes
and the plates to have inside nuts.

At a distance of 186" from the closed end of drum
are 1o be mounted, by not less than four brass machine
screws and nuts each, two aluminum cones of 1/16" stock.
The axis of these cones is to be parallel to closed end
of drum. The cones are to have a 15% degree angle of
revolution and a base formed as a section of a cylinder
22 7/8" radius. This radius coincides with the projected
point of the cone. The actual point of the ocone is to be
cut back 5/8" to form a flat face. At the center of this
face is a 6/32 tapped hole 3" deep. The base of the cone
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is to have & 1" lip turned out. When mounted inside of
drum the flat faces of ends of cone will be 14" apart.

Bolted to the ends of cones are two 5/16" diameter
1/32" wall aluminum tubes. These are parallel and go to
a mounting at the center and on the outside of adjacent
end of drum. This mounfing will hold the amplifier
described below. The mounting is bolted to end of drum
and provides a sultable lip to attach a watertight cover
to be placed over amplifier. The above 5/18" tubes which
come up thru a hole in the center of mounting are the
antenna terminals and consequently must be held in place
by polystyrene insulation. Mechanical and electrical
connections for the amplifier are also to be provided in
this mounting.

The above drum goes into the aluminum ring at the
top of the parapet described in part I of the specifica-
tions. Brackete for mounting on the aluminum ring to
hold aluminum bands 4" above and below the ring are to
be provided. When drum is placed in ring and clamped
tightly by the bands , 1ts lower (open) end shall be
13 inches below bottom edge of ring.

160 mc Amplifier

Thie amplifier is to consist of five cascade
amplifier stages using type 954 acorn tubes. The output
stage is to work into a type 9004 diode rectifier.
Interstage couplers are to be of double tuned type and
provide an overal bandwidth at the 3DB down points of

156 to 164 megacycles. The primary, secondary and
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coupling elements of these interstage couplers are to be
of the dietributed constant, coaxial transmission line
type. Frimary and secondary lines are to be of copper

34" diameter outer conductor. The inner conductor is to
be about 6% or 7 inches long and of copper wire from #34
to #36 guage. The coupling stub is to be of copper and
have an outer conductor 7/8" diameter. The inner conductor
is to be 3 5/16" long and of a diameter approximately 3/8".
By proper proportioning of the inner conductors of the
primary, secondary and coupling elements the desired band
pass is to ve achieved without the use of any coupler
damping reeistance other than the input resistance of the
acorn tubes. Such design will give the maximum gain and
bandwidth possible to secure with these tubes.

The five interstage couplers are to be arranged
para-axially around & cirele of 3 1/8" radius from center
of circle to axies of coupler. The tubes mount on copper
partitione between couplers; successive stage tubes to be
at opposite ends of the assembly. The interstages are to
be fastened at top and bottom by a suitably cut sheet of
1/1¢" copper. All permanent joints in the assembly are
to be silver soldered. The input coupler is a single
tuned coaxial circuit &" long at the center of the assembly.
Its outer conductor ie @ inches diameter copper tube.
Antenna power is coupled to this circuit by means of two
large loops connected in series aiding located at the
bottom of coupler and at opposite sides of the inner

conductor. Proper proportioning of these loops will give




optimum coupling for best signal to noise ratio and at

the same time properly terminate the antenna line coming
from the drum. Adequate radio frequency bypass condensers
and chokes are 1o be incorporated in all power and diode
return leads so that any of these may be brought into close
proximity to the antenna lead with no trace of feedback.
Adequately tight and easily removable covers musti be
provided to all openings s0 that no trace of regeneration
exists due to external feedback. The gain measured from
first grid to diode rectifier shall be 90 DB or greater.
The mechanical mounting shall be such that it may easily
be attached to mounting plate on end of drum by three
thumb nuts. When this is done it shall be rigidly held

in place and all power and antenna connections automatio-
ally made. The diode return line however is to terminate
geeparately in a microphone connector attached to side of
the assembly. When the amplifier ies mounted on drum it
shall be protected from the weather by a water tight can
made of 1/16" thick aluminum with welded and finishéd
seams. This can is to be 18" long and 10 5/16" 0.D. The
inside is to pe lined with insulating cloth so that no
part of can may touch amplifier assembly. Can is to be
fastened to amplifier mounting on end of drum by six 6/33
brass screws and be freely and easily removable. A total
of 30 type 954 and 10 type 8004 acorn tubes are to be
supplied with the amplifier. Complete wiring diagram,
performance d&ta, parts drawings and all special tools and

jige used in constructing the amplifier are to be supplied.

17.
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Cable

A cable 100 feet long is to be provided for connecting
the amplifier described above to the power supply described
below. Four conductors of this cable are to be #10 flexible
rubber covered weather proof wire equal to Belden type
"Embargo". The remaining two conductors are to be high
grade microphone cable, rubber covered and a heavy cotton
braid overal. It is important that a good grade of heavy
cotton wrap with wax impregnation be applied over all
rubber insulation to reduce the decomposing effect on the
Tubber of ultraviolet solar radiation. Suitable cable
connectors are to be provided at both ends of the cable.

A ground wire consisting of three twisted #14
enameled conductors is to be provided for carrying along
same leg of parapet as power cable. The ground wire is
intended to be connected at top end to aluminum ring and
at bottom end to metal work on carriage. Mirror is to
be bonded to carriage metzl work at four corners.

Ten " diameter pointed copperweld ground rods
8 feet long with clamps are to be supplied for driving
into the ground near circular track at 369 intervals.

Power Supply

The power supply for 160mc amplifier shall be built
onto a standard 17"x 13"x 3"chaseis mounted behind a 104"
x 19"x 1/8" relay rack panel by suitable brackets.
Panel, chassis and brackets are to be black crackle
finish. Five metal case Weston type #301 and #476 meters
are to be provided as follows; 300v DC (plate voltage),
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50ma DC (plate current), 15ma DC (screen current), 150v
DC (screen voltage), 10v AC (heater voltage). The 300v
and 150v UC instruments are to have 1lms movemente. Plate
and screen voltage is to be provided from a well filtered
electronically regulated supply using 90 volts of
batteries as a reference. Regulator is to be a BA3 tube
controlled by & 6J7 DC amplifier tube. Two extra heavy
duty 45 volt "B" batteries are to be provided external to
the power supply and connected thereto by a suitable cable
which will plug into a receptacle on the panel. BSeparate
ten point step switches are to be provided for conirolling
the plate and screen potentials. Ripplo}got to exceed
0.1% into the 6A% regulator.

The heaters are to be regulated by a saturable
reactor type of regulating transformer with bucking
winding. Enough paper condensers are to be mounted under
the chassis to completely correct the power factor of
this heater transiormer. Heater potential control is to
be provided by a shunt rheostati acrose the heaters.

Heater regulation to be not more than 0.1% for a plus

or minus 2% change in line voltage. Separate heater and
plate power switches are to be provided on panel.
Receptacles for cable to amplifier, cable to batteries

and cable to line are to be provided on panel. A line cord
8 feet long is to be included. Also a Sola 130 watt
regulating traneformer is to be provided as an external
attachment. Complete wiring diagrams, parts drawings,

performance data and two sets of spare tubes are to De

supplied.




Signal Generator

A signal generator covering the range of 140mc to
190mc approximately is to be provided in a black crackle
cabinet 19" wide, 13" deep and 8¢" high with hinged cover.
A WE 316A tube ies to be used as oscillator giving 1 volt
maximum output across & 30 ohm cable. The attenuator is
to be of the inductive ;ype and provide any attenuation
up to 130DB with no trace of leakage. Controls for
frequency, attenuation (direct reading in decibels) and
calibration level are to be provided on panel. Three
Triplett 3" square meters reading 1.0v DC (10Omicroamps
full scale) for calibration level, 100ma DC for plate
current and 3v AC for filament voltage are to be mounted
on panel. Also on panel ies to be power switch and
receptacle for power line cord. A power line cord 8 feet
long is to be provided. No modulation is to be incor-
porated. The plate voltage ie to be rectified and thoroly
filtered but not regulated. The output of attenuator
is to go into a 30 ohm flexible cable about four feet
long. At end of cable is to be a R.F. head with flexible
probe guitable for inserting into various stages of the
above amplifier at the grid terminal of the tubes. The
R.F. head is to contain the line terminating resistor
and a RCA type 6048 diode tube for measuring the
calibration level. Heater power to and rectifier DC
leads from the diode tube are to be incorporated into the
cable. A bucking battery (for diode velocity potential)
and DC calibration zero set potentiometer are to Le

mounted on chassis in cabinet. Complete wiring diagram,

80.




parts drawings, calibration sheet, three spare 316A tubes
and two spare 6048 tubes are to be supplied.

Suitable wooden jigs for holding the amplifier in
position for vench tests and cables for connecting
amplifier to power supply and test eguipment are to be

supplied. ‘
Wavemeter

A lecher wire type frequency meter consisting of
two aluminum tubes 5/16" diameter spaced approximately
2" is to be supplied. The tubes are to be about 40"
long and fastened together with a clamp at one end. The
other ends are to run thru & short circult bearing
fixture with pressure contact balls and then to a 6/33
threaded screw drive. The drive is to be mounted on a
handle 2nd be adjustable by a thumb nut for a distance
of about six inches. Handle to be of wood about 10"
long, 2" wide and 5/18" thick.

21,



B. 480 4C Apparatus
Foecal Device .

A container composed of a gylinder 13" radius and
3" long with one end closesd by a hemisphere of 13" radius
shall be made of copper 1/16" thick. Vithin the containe
are to be mounted and soldered water tight two coaxial
copper cones having a 15 degree angle of revolution.
The tips of the cones shall be identical with the center
of the hemisphere and the axis of the cones is to be
parallel to the plane of the container opening. Around
the outside of the open end of the container is to be v -
soldered a steel ring of 1"x 2"x 1/8" angle rolled 1"
leg out. The container is to be mounted by four aluminum
brackets to the aluminum ring at top of parapet described
in part I of the specificatione. The center of the
hemisphere (and tips of cones) is to be 13" below the
bottom edge of the aluminum ring and on & vertical line
thru the center of the ring.

Going up toward the closed end of container from
tips of conee are to be two copper bars 3" wide and 1/16"
thick spaced 1/16" apart with 4" faces parallel. These
bars are to terminate in a mounting plate fastened to
center of end of hemisphere. This plate is for
attaching the amplifier described below. The bars form
the antenna transmission line for delivering energy to
the input terminals of the amplifier.

480 MC Amplifier
This amplifier is to consist of a push pull input

T
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stage using a pair of 3043 tubes in grounded grid circuit.
The antenna line is to be tapped at the optimum distance
up the parallel copper rod line which composes the input
circuit. The input circuit is to be in a 1/16" thick
copper oonﬁainer aut 6"x 4%"x 3" with a 3Yx 3" inspection
opening. It is to be provided with a sultable fitting to
plug into the mounting ;late on the end of hemisphere
described above. This connector shall be of such design
and s0 proportioned that a minimum amount of disturbance
will be added to the antenna line from tips of cones up
to place where the bars counect to input cathode line.

A suitable opeming is to be provided in container for
inserting a probe from signal generator so that a
balanced test signal may be applied from cathode to
cathode of input stage.

The next coupler shall be made of copper and
proportioned to transform from symmetrical push pull:
plates of input stage to the cathode of a single 446B
tube operating grounded grid. The mechanical design
shall be such that it will fit in with the following
cascade stages easily. Mutual from primary to secondary
is to be of a value to give maximum gain. An inspection
opening is to be provided on plate side of coupler.

Following the first 446B tube are %0 be six more
couplers proportloned 1o couple one 446B tube to another.
The last coupler is to end up in a type 8005 diode rect-
ifier. Mutual of the various couplers is to oe propor-
tioned for maximum gain. The last coupler is to be

over coupled to produce peaks 3 DB up at a distance of
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plue and minus 4 megacycles from the center of band when
a 100,000 ohm diode load is used. These couplers are to
be tuned by meane of vanes in boih primary and secondary
sides. They are to be constructed of hard copper water
pipe 3 5/8" 0.D. &nd 0.083" wall. Mutual inductance
between primary and secondary is to be & double concentric
stub with the plate DC wire coming out one leg of stub
and the cathode and heater wires coming out the other
let of stub. Stub is to be built integral with a par-
tition between primary and secondary sides. Inner line
of primary (plate) side to be #36 enameled wire. Inner
line of secondary (cathode) eside to be 5/18" copper
tubing with tube socket mounted on end. Inner conductor
of diode side of output coupler to be #26 wire. An
inspection opening 1 3/8" diameter with sloted screw
cover is to be incorporated in plate side of coupler.
Last coupler is to have inspection openings in both plate
and diode sides. Adeguate vypasses and filters are to
be provided in all the tube element return leads 8o
that no trace of R.F. can leak out of couplers.

The various couplers are to be screwed together by
partitions thru which mount the lighthouse tubes. The
grids of the tubes are not Lo be grounded directly to
the partition, but rather to & ring which is at center
of two short adjustable lines mounted in plane of
partition. These lines provide a sultable small amount
of inductive reactance to properly neutralize the stage
and prevent beedback or oscillation. The neutralizing

cirouit consists of a bridged T as follows. One aside of




36,
the top of the T is the cathode-grid capacity of tube; the
other side of top of T is the grid-plate capacity of tube.
Bridged acroes the top of the T is the very emall cathode-
plate capacity which inducee the unwanted beedback. The
leg of the T is formed by the two small lines in parallel.
By proper proportioning and adjustment,ff the bridge may
be balanced at center f;equenoy of band for practically
infinite attenuation. At plus and minus 1l0mc an
attenuation of at least 40 DB is to be achieved over the
un-neutralized condition. Also provided on these tube
partitions is a small opening suitably placed so that a
probe from signal generator may be inserted to contact the
tube cathode right up near glass seal. A cap is to be
provided for opening when not in use.

The diode is to mount insice a cover which screws
into the end of luet coupler. All couplere, tube parti-
tions and dioce cover are to screw together by means of
34"x32 threads. Lock nuts are to be provided at all
jointe. The entire assembly from input stage thru diode
is to be mounted on, by means of a light but strong steel
bracket to,an aluminum base plate 4" thick. This btase
is to have upturned edges so that a suitable easily rem—
ovable water tight cover may be slipped over it when
amplifier is in position. Cover is to be of 1/16¥
aluminum approximately 40" long by 11" x €" with welded
and finished seams. It is fuv be feslened to base by
eight 6/32 brass screws. The amplifier mounted on base
plate with cover attached shall mount to brackets on

large alunminum ring of parapet (described in part I of
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specifications) and top of metal hemisphere by three thumb
nuts. A weather sheild made of 0.020" aluminum is to be
provided for covering the cable connectore after cables
are attached. Also mounted on base are two size 22
type AN six prong recepteacles, one female and one male,
Heater and plate wires go from these to amplifier stages.
A separate microphone cable receptacle is fastened to
base and conneécted to diode return by microphone cable.
Near top (diods end) of amplifier is a eircular wooden
bracket so that amplifier will be suitably supported
inside of cover a4t top end.

The overal gain of amplifier from antenna terminals
to diode shall be mot less than 116 DB and internal noise
shall not be more than 6 DB above KT3 when a 300 degree
dummy is used. The overal band width is to be approx-
imately 8 ¥C at the & DB down points. A complete set of
parts drawinga, performance data, wiring diagrams, 18
type 446B tubes, 268 type 9005 diodes and four type 2043
tubes are to bs supplied with amplifier. All special
tools and jigs used in construction of amplifiar are

to be providaed.
Cable

A cable 100 feet long is to be provided for
connecting the amplifier described above to the power
supply described below. This cable is to be composed of
two flexible six conductor cables and one microphone cable
covered by waxed cotton covering. This six conductor cable
is to have two #30, two#l6 and two #12 stranded, color

coded, rubber covered conductors; a heavy wraping of




woven cotton; a woven tinned shielded brald equal to #123
wire in crossection, and 3/64" rubber covering. It is
important that both six conductor cables and microphone
cable be covered DLy & waxed cotton wrap %o reduce the
decomposing e¢ffect on the rubber of ultraviolet solar
radiation. Suitable cable connectors are to be provided
at both ends of the cable.
Power Supply

The power supply for the amplifier is to be built
onto a standard 17 x 13 x & chassis mounted behind a
2l x 19 x 1/8 relay rack panel by sulitable brackets.
Chassis, panel and brackete are 10 be black crackle
finished. Fourteen bakelite case Weston type 301 and

476 meters are to be provided on panel as follows;

a7,

Eight 25ma DC (individual plate currents of various tubes};

110v AC (line voltage); 2 amps AC (line current); 15v AQ
(heaters of cascade stages); 150v DC with 300 microampere
movement (with rotating switch for reading individual
plate voltages); 250v DC with lma movement (plate supply
potential) aud 100me DC (plate supply current). Indivi-
dual controls are to ve provided for each tube plate
voltage. Controls are to be provided for heater voltage
and plate supply voltage. Plate power is to be supplied
from a well filtered electronically regulated supply

using 45 volts of batteries as a reference. The regulator

is to be two 6A3 tubes controlled by a 6J7 DC amplifier
tube. Two extra heavy duty 45 volt B batteries connectec
in parallel are to be mounted on a 17 x 13 x 3 chagsis
fastened behind a 104 x 18 x 1/8 relay rack panel by
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suitable brackets. Chassis, panel and brackets are to be
black crackle finished. This assembly is to mount below
the 21" panel and batteries are to connect by a flexible
cord to receptacle on back of main power chassis. Ripple
not to exceed 0.1% into BA3 regulators.

The heaters are %o be regulated by saturable reactor
type of regulating tranB8former with bucking winding. Two
of'these transformers are to be provided; one for the
heaters of the two input tubes connected in series; and
the other for heaters of six cascade stages connected
three parallel in & bank and two banks in series. The
panel 15v AC meter is to connect across the cascade stages.
Enough paper condeneers are to be mounted under the lower
battery chaseis to completely correct the power factor of
these heater transformers. Theee condensers are to
connect by flexible cable to receptacle on back of main
power chassis. Feater regulation to be not greater than
0.1% for a plue or minue 2% varietion of line voltage.

S8eparate heater and plate power ewitches and pilot
lights are to be provided on panel, Receptacles for cables
to amplifier and power line are to be provided on panel,

A line cord 8 feet long is to be iﬁoluded. Also a 250
watt Sola regulating traneformer is to be provided as an
external attachnent. Complete wiring diagrams, parts
drawings, performénce data, two sets of spare tubes,
eight pilot lights and 100 spare 1/32 ampere Littel fuses
are to be included.

These above two panels respectively 31" and 104" and

acoompanying apparatus is to be mounted in a closed metal




cabinet with 43" of available panel space and & hinged
door with snaps on back. The cabinet is to mount on a
suitable four wheel dolly with swivel castors. (Cabinet
and dolly are to be black crackle finished.

Signal Generator

A signal generatoi‘is t0 be provided similar to an
RCA type 1026A with range of 360mc to 560mc except that
the attenuator is to be removable from the front panel
and sufficlent output shall be available for the calibra-
tion level to be 0.316 volte. Two sets of spare tubes
are to be supplied. Three separate attenuator slides are
to be provided ss follows. One with pickup loop and 36"
of RGBU cable terminating in a 50 onm realstor'mounted on
a probe for inserting into cascade stages. OUne with
pickup loop and balanced &8 chm rigid line 13" long
terminating in twe 18 ohm resietors with center tap
grounded,mount.d on & suitable probe for inserting into
input cavity froam cathode io cathode. Cne with a 50 ohm
pickup resistor and 50 ohm balanced line 13" long ter-
minating in & suitable fitting for attaching vo amplifier
antenna terminale.

A separaie antenna termination shall be provided for
receiver consisting of & light bulb with 50 ohm resistance
at 2700 degrees absclute. The bulb suall be connected
acroese the entenna terminale and provided with chokes and
bypasses such that an external DC source may light up
bulb to 2700 degrees without affecting the K.F. balance

of antenna terminals to ground.
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C. RECORDER SYSTEM
D.0. Amplifier

A General Radio type 715A DC amplifier is toc be
removed from its case and mounted flush in the center of
a 15¢"x 19"x 1/8" relay rack panel using eame four thumb
nuts that mount amplifiér in original cabinet. Acrose
the back of panel at top and bottom of amplifier are to
pe 1"x 1" x 1/8" steel angles 17" long, for stiffening.
Suitable insulating bushings and washers are to be
provided so that frame of amplifier 1ls insulated from
panel.

At left of amplifier is to be mounted near top of
panel a 50 micrcampere Triplett DO meter in a 3" square
bakelite case. Scale on meter is to read 5 volts DC.
Below meter is to be an eleven step switch with ten 500
ohm wire wound resistors between points; below switch is
a 750 ohm potentiometer and below it an off-on ewitch.
These three iteme make up a bucking control circuit to
counteract any desired amount of potential indicated on
meter.

At right of amplifier and behind panel is to be
mounted by brmckete 2 small subpanel about 7" deep and 3"
wide. On this chassie is the bucking battery, blocking
condensers and diode load reasistors. At rear of chassis
are receptacles for power and series cbnnection to output
terminals of DC amplifier. On front of panel is an audio

volume control and two jacks for listening by headphones.

1.
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Two sets (one Frost standard and one Trimm light weight)
of headphones are to be supplied. Below headphone jacks
is the input receptacle for migrophone cavle from diode
of amplifisr. |

An external Weston type 301 Sma DC meter in metal
case mounted in slant type poriable table case is to be
supplied with headphone type plug attachment to back of
table case. Thin is for observing output of DC amplifier
at a remote location. 100 feet of two conductor heavy
duty rubber covered cord with standard power line type
fittinge is to be supplied, as an extenstion cord. A
wooden frame for windiang up extension cord is to be
provided. Adaptors to convert line fittings to micro-
phone fittings are to be supplied for use with portable
Sma meter.

An extra Triplett 200 microampere meter in square
bakelite case and scale reading 3 volts DC is to be
provided to replace the installed 50 microampere meter.
Likewise two extra 15000 onm diode load resistors are to
be supplied to replace the installed 100,000 ohm diode
loads. Two complete sets of spare electron tubes, five
spare ballast tubes, six spare fuses and a dogen spare
pilot lighte are to pe supplied for LC amplifier.

Recorder

A front of panel Esterline-iAngus type AW 5 milli-
ampere DC recorder is to be mounted on front of & 153"

x 19" x 1/8" relay rack panel. The recorder is to be
supplied with a marker pen in right margin.

At left of recorder are to be mounted on panel
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switches for turning on and off the recorder movement
(550 ohm dummy to be cut in the off position); marker
pen, and recorder drive motor. At right of recorder is
to be mounted by brackets behind panel a 7" x 3" chassis.
On this chassis is to be mounted sufficient paper con-
densers for correcting 1line power factor of General Radio
DC amplifier. At back of chassis is to be provided
receptacles for power and ocutput terminals of DC amplifier.
At front of panel below chassis is the input power line
receptacle and above chassis the receptacle for leads
from marker switch on turntable (not supplied) to marker
pén on recorder.

An extra set of syringes, three extra pen points,
an extra pint of red ink and 30 extra rolls of 4300X
chart paper are to ve supplied. Since the used chart is
cut up in swmall lengths and the many small rolls occupy
mach more space than the original roll 1000 extra empty
chart roll poxes are to be included.

The recorder panel is to be mounted above the DC
amplifier panel in a closed steel cabinet having 43" of
available panel space and & rear hinged door with two
catches. The cabinet is to be mounted on a steel dolly
with four swivel castors. Dolly, cabinet and panels are
to be black crackle finished. Interconnecting cables
between panels and a line cord 8 feet long are to Le
supplied. Complete wiring diagrams, parts drawings
(except of DC amplifier and recorder) and performance data

are to be supplied.




