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Wireless Specialty Apparatus Company

2 KW, TRANSMITTER, TYPE Q-S-2000

HE 2 K.W. transmitter has a daylight range of approximately seven hundred miles

over sea water. It is arranged to transmit on any one of three standard wave-lengths,

changes being accomplished by a single-control wave-changing mechanism. This
outfit is similar in general design to the § K.W. set, with the exception that the low-tension
control panel contains in addition to the other controls, all the necessary switches and
meters for controlling auxiliary storage batteries. The apparatus is mounted on two panels.
One contains all the high-frequency circuits, the other the low-frequency and prime-mover
controls, meters, and storage-battery controls.

The motor generator, automatic starter, transformer, relay and hand keys, antenna
switch, antenna ammeter, and lightning switch, are supplied for separate mounting. This
feature permits the location of the motor generator outside the radio room and allows
remote control of the station.

Low-Texsion ConTroL Paxel

The low-tension control panel consists of two micarta panels, mounted upon a suitable
angle-iron frame. Mounted upon the upper panel are seven meters indicating the voltage,
current, output, and frequency of the §oo-cycle generator, and the voltage, current, and
ampere hours of the storage batteries. All seven meters are Weston instruments, accurate
within 2% of their reading. A pilot lamp is placed on top, lighting the faces of the meters.
A power-control rheostat is connected in the generator field circuit, and a frequency-control
rheostat in the motor field circuit.

A voltmeter switch is provided for connecting the 1).C. voltmeter across either one of
the two storage battery sections during charge, across both in series during discharge, and
across the D.C. charging line. An ammeter switch is furnished for connecting the D.C.
ammeter in the circuit of either battery during charge, in the discharge circuit, or in the
ID.C. line. Upon the lower panel are mounted the necessary switches for controlling the
charge and discharge of the storage battery, a series of switches controlling various light-
ing circuits when supplied from the storage battery, a D.C. main-line double-pole circuit-
breaker, a single-pole reverse current release circuit-breaker, automatic starter, and agen-
erator line field contactor. The magnet coil of the latter is fed from the D.C. main line, and
is connected in series with contacts on the antenna switch. It opens the A.C. line and
the generator field simultaneously when the antenna switch is in the “receive” position.

Moror GENERATOR AND AUTOMATIC STARTER

The motor generator is a Holtzer-Cabot two-bearing machine. The prime mover is a
t20-volt 1D.C. shunt interpole motor, which drives a single-phase 250-volt soo-cycle induc-
tor type alternator, at a speed of 2000 R.P.M. The machine is started by an auto starter,
which consists of a three-step accelerator enclosed in a sheet-iron case. The starter and
generator are usually mounted in a compartment outside of the “receiving” room.

TraxsrorMER AND REacrance

The transtormer is of the closed core minimum leakage type, in which special care is
taken in the design to secure a high insulation safety factor. The individual sections of the
secondary are separated by heavy micanite discs, while the primary and secondary are
separated by heavy micanite tubes. The reactance is mounted in the same case as the
transformer. The characteristics of this transformer are discussed under ‘““TRANSFORMERS”
on page 48 of this catalog.
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Wireless Specialty Apparatus Company

of three wave-lengths. A wave indicator with : O
wave-lengths engraved upon it shows through a '
window directly above the wave-changer switch.
Each of the three wave-lengths is engraved on a sep-
arate piece of sheet dilecto which is easily removable
from the indicator. Any one of these may there-
forec be removed and a new wave-length indicator
inscrted. This arrangement is greatly superior to the
conventiopal method of engraving wave-lengths
directly upon the panel.

The loading inductance consists of a pancake
coil in series with a helical coil of edge-wise wound
copper ribbon. It is located directly above the
primary and coupling coils. The lead from the
coupling coil to the loading inductance passes ANTENNA SwITcH, TyiE (-5-¢oi
through one of the heavy bakelite dilecto tubes =
supporting the antenna coil system. This effectively prevents this lead from making
accidental contact with other high-tension leads, and also adds to the appearance
of the set. The amount of inductance in the helical coil necessary for a given
wave-length is automatically controlled by the wave-changer switch. Fine tuning is per-
mitted by continuous variation of the pancake coil controlled by a handle on the panel
located directly below the meters. This set is suitable for operation on antennae having
capacities between 001§ and .cooy mfd. and has a wave-length range of 300—800 meters.
Five wave-lengths are calibrated, namely, 300, 450, §75, 600, and 750 meters.

The antenna ammeter is a Roller-Smith radio-frequency thermo-ammeter, located
at the top of the panel in the center. It has a scale reading from o-10 amperes. With goo
watts input into the transformer and at 60c meters on a normal antenna, the radiation is
approximately eight amperes.

ANTENNA SwiTCH

The antenna switch is furnished with the transmitter. Adequate insulation is afforded
by a tall corrugated bakelite dilecto insulator. The hase is heavy bakelite dilecto supported
by four rubber feet.

In sending position this switch connects the antenna to the transmitter, starts the
motor-generator, and short-circuits the detector.

In the receiving position this switch connects the antenna to the receiver, applies a
magnetic brake to the motor-generator and thus brings the machine to a quick stop, and

opens the short circuit across the detector.

GENERAL

The key is the light hand key described on page 5o, and equipped with flexible
leads for connection to the primary terminal board, The lightning switch is described on
page §9. The terminal board on the lower left side of the transmitter provides easily acces-
sible connection for the ship’s mains, key, and the send-receive switch. Both the ground
and the antcnna connections are taken off at the left of the transmitter. All low-tension
wiring is enclosed in lead cable, with the cable cleated to the rear of the panel and grounded.

With proper care, the spare parts provided are sufficient for five years’ operation.
These parts include spare fields for the motor and generator, spare brushes for the motor,
and spares for the spark gap and key.

Overall Dimensions, 45"x26"x17" Dimensions of Packing Case, §1"x32"x24" Weighr of Transmitter, 325 pounds
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Motor GENERATOR

The motor generator is a two-bearing lloltzer-Cabot machine. The motor is a 1).C.
120-volt shunt and interpole machine, with a speed of 3,000 R.P.M., which drives a 200-
watt, soo-cycle inductor type generator. The motor is startzd by a two-step automatic
starter, mounted on the lower right-hand side of the panel. Iield controls for the motor and
generator are provided. Snap switches are used for the D.C. and goo-cycle lines.

A wattmeter and voltmeter are mounted on the upper portion of the panel. A snap
switch permits the reading of either the D.C. line or the soo-cycle voltage. The §oo-cycle
generator contains a protective device to prevent radio frequency surges from damaging

the windings.
TraNSFORMER AND IREACTANCE

The output of the generator is fed into a combined reactance and minimum leakage
transformer, the efficiency of which is 899%.

Hicn-Texsion Rapio ArparaTus

The transformer charges a Farapox .oy mfd. mica condenser.

The spark-gap consists of nine units of the self-cooled type.

The primary and secondary circuits are located at the rear center of the panel. Con-
tinuous variation of coupling is provided by a control located at the center of the panel.
Concentric with the coupler control is the wave-changer switch. Three standard wave-lengths
are provided, namely, 300, 600, and 952 meters. The wave-changer switch simultaneously
varies the period of the primary, the coupling between the primary and antenna, and
the loading inductance in series with the antenna.

An antenna inductance consisting of six variometers is located directly above the
primary and coupling coils. Three of the antenna variometers are used for the main antenna,
and the remaining three for the auxiliary antenna. Continuous variation of tuning of any
wave-length on either antenna without the adjustment of any of the remaining five tunes is
thereby provided. A clutch located on the wave-changer switch-handle connects the wave-
changer to either the main or auxiliary antenna.

A series antenna condenser is fastened on brackets above the antenna coils, for shorten-
ing the main antenna, to obtain a joo-meter wave,

An antenna ammeter is mounted on the upper portion of the panel. A send-receive
switch s located above the wave changer on the left of the panel.

Barrery CoxrtrolL

The batterv—charging cquipment consists of a charge-discharge switch, a battery
rheostat, and a “‘trickle” charge switch. A double-throw switch for feeding the prime mover
from either the ship’s line or the storage battervis located directly under thecharge-discharge
switch. )

(GENERAL

All connections to the set are made at binding posts located at the base of the panel.
All low-tension wiring on the set is lead covered and cleated to the panel. The lead sheath-
ing is grounded.

The key is of the flame-proof type described on page §1 and is provided with flexible
leads for connecting to the transmitter. Special attention has been paid to the provision
of a large safety factor in view of the emergency character of this equipment, and its small
space factor. The workmanship and finish are the best.

Qverall size, 44" x 15" x 15" Dimensions of Packing Case, 43" x 25" x 19"
Weight of Transmitter, complete, 210 pounds
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baked. The coils are sectionalized with spaces between the sections. The individual sections
are automatically connected, entirely disconntcted and opened, or entirely disconnected and
individually short-circuited, by a mechanism operated by the inductance switch. By this
means every coil in the receiver has a natural period when connected with its leads and
switch points which is less than the shortest wave-length in the range of the receiver. This
eliminates the reception of parisitic signals, reduces the absorption of the desired signal
by the coils, forces the energy into the detector, and minimizes interference on all wave-
lengths within the wave-length range of the receiver.

The condensers are of the self-balanced plate type. Insulating bushings are entirely
absent in their construction. Their calibration is constant and their losses extremely low.
A gearing mechanism connects the condenser shaft to a control which gives a vernier
motion of the condenser for adjusting the note.

The condenser dial is engraved with marking from o to 186 and with rows of con-
centric circles. A mechanism operated by the inductance switch moves a pointer to succes-
sive engraved bands. On these bands may be engraved the wave-length calibration of the
receiver. ‘This will assist in identifying stations and operating a network on wave-length
schedules.

The untuned or “pick-up” position can be made as broad or selective as desired by
LOll}'llln[:, control. In switching from untuned to tuned secondary, no readjustment of the
primary is necessary.

Since static or capacity coupling between antenna and secondary circuits causes the
receiver to pick up atmospheric disturbances and interfering signals, we have carefully
eliminated all capacity couplings by a wide separation of the points in the two circuits
of relatively high potential difference, and by the disposition of ground and low potential
leads of the two circuits in adjacent locations, to act as barriers and screens for residual
couplings.

All the wiring 1s of rigid copper, encased in varnished cambric tubing. A variable
stopping condenser for crystal detector aperation is mounted on the panel.

The receiver is mounted under a 14" bakelite dilecto panel. The containing box is of
/ﬁ“ oak. The front of the panel contains the control handles and binding posts. A switch
is provided for vacuum tube reception, or crystal reception, and also to protect the
detector durmg transmission.

Binding posts and short-circuiting links are included in both the primary and secondary
circuits for loading the receiver to any desired wave-length longer than the natural range
of the design. This feature renders the receiver a universal solution for all wave-lengths
above 150 meters.

This receiver was designed by Messrs. William H. Priess and Lester .. Israel, at that
time expert radio aides in the U. 8. Navy Department.

Hundreds of these receivers have been manufactured by the WireLEss SpEciaLTY
Arearatus Company for the United States Navy for use in ship and shore station, radio
telegraph and telephone installations.

The amplifier control box shown in the illustrations contains the detector and amplifier
circuits and their controls. A switch permits the use of either the detector or the amplifier.
Continuous control of the detector between the damped and undamped methods of reception
is obtained by an adjustment in the receiver itself. Amplification may be obtained by means
of a transformer interlinking the detector and amplifier. Separate rheostats and ammeters
are provided for each. The degree of amplification is controlled by the amplifier rheostat.
The amplifier is of a type entirely new to the radio art, operating on the principle of low-
frequency resonance and variable input impedance. This method was developed in 1917
by Mr. W. H. Priess, Chief Engineer, Wireress Srectarty Aprararus Company, in col-
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THE EATON OSCHLLATOR, TYPE TRIODE C

— 3 EATON OSCILLATOR

;-l'h.r.;“n

WiRELESS SPECIALTY APPARATUS ©Q
BOSTON U8 A, . v

HIS instrument can be used for tae reception of are, tube, high-frequency alternator

and other types of undamped stations. A new departure in radio apparatus design

is incorporated in this device. A glance at the photograph will clearly show the
extreme simplicity of this very ingenious instrument. It consists s'mply of a small case
with posts for connecting the external circuit.

A novel departure in radio practice is incorporated in this design, in that the wiring
diagram of the complete external cirenit is engraved upon the cover so that no instruction
is necessary for its use. The external c'reuit is engraved in white, the inzernal circuit in red.
On the left-hand side is engraved the oscillating circuit, on the right-hand side the tube
circuit.

A high irsulation resistance between the grid and the ground is provided by a tall
corrugated insulator. The conplete internal apparatus is thoroughly impregnated under
vacuum, and sealed in a mosture-proof low dielectric loss insulator. We recommend its
use for wave-length ranges between 230 and 45,000 meters. It may be used across circuits
having inductance between .55 and roo m.h. and capacity between .0oo3 and 00§ mfd.

The Eaton Oscillator is, in short, a device designed to receive undamped waves with
a minimum of equipment. Itis used in conjunction with an inductance, a variable con-
denser and a vacuum tube, znd is without question the most efficiert, most convenient
and most economical way of receiving sustained waves.

Overall Size, " x 3" x 3"
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IX. FARADON MICA CONDENSERS

LL damped wave radio transmitters require condensers, the function of which is to
A store energy from the low-frequency circuit and discharge it across the spark gap,
thus producing oscillations in the radio frequency circuit. In a radio frequency
circuit the condensers are subjected to a high impressed potential difference and a high
effective current. In the early days glass dielectrics in the form of Leyden jars, or glass di-
electrics immersed in oil, were used. The condensers constructed in this manner were very
fragile, and there resulted a large loss from breakage. Their internal electrical loss was very
high, and the volume occupied by them very great.

When a condenser is operated at potentials at which brush discharges occur, the losses
rise to enormous values. This is clearly shown by the heating and breakdown of 1eyden
jars at the edges of the conductor coatings. The ohmic loss is also of a considerable magni-
tude since the current is carried by a single sheet of metal.

For these reasons, and because of the superiority of mica as a dielectric, mica condensers
began to be substituted, about 1908, for glass condensers, i. e., about the time when quenched
spark transmitters came into general use.

The dielectric hysteresis furnishes a very important factor in the total loss of a con-
denser at radio frequency. The magnitude of this dissipation of energy is directly pro-
portional to the phase angles of the materials used. Condenser glass has a phase angle
of between one degree and eighteen minutes. Transil oil has a phase angle of between one
degree ten minutes and thirty minutes. Certain grades of selected mica, such as is used in
Farapoy Condensers, have a phase angle of between forty and fifty SECONDS. Also, the
phase angle temperature curve of mica is approximately a stralght line, while with other

peitit 2. k’. 4°° ..56. i

TEMPERATURE 1N DESREES CEMTIGRAPE
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