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This manual supersedes TM 11-883, Radio Receiver R-140/FSM-1 (National HRO Series of Radio Receivers, and
Associated Power Supplies), 30 June 1945.

PART ONE
INTRODUCTION

DESCRIPTION

Section .
. General

a. Radio Receiver R-140/FSM-1 (National
HRO series of receivers) is a nine-tube super-
heterodyne receiver. (See fig. 1.) Though
portable, it is intended for fixed station use.
The equipment is designed for reception of
voice or tone amplitude modulated (a-m)
signals, and continuous wave (c-w) signals.
Either manual or automatic volume control
(ave) may be used.

b. The receiver is supplied as a rack mount-
ing model, equipped with a sheet metal cabinet
which completely incloses the chassis and pro-
vides protection against dust and damage.
Complete with nine coil sets, but without power
supply, it weighs 53 pounds.

¢. While this manual mentions in particular
Radio Receiver R-140/FSM-1, the text applies
generally to all National receivers known as
the HRO-senior series. They are all basically
alike in operation and design whether they be
rack mounting or table models. Radio Receiver
R-140/FSM-1 refers to any National HRO-
senior model receiver with several minor cir-
cuit modifications to make it adaptable for use
with Frequency Measuring Assembly CY-93/
FAM-1, in addition to being used as a regular
receiver. Differences between the various
models of HRO receivers, and the modifications
in Radio Receiver R—-140/FSM-1, are described
in paragraphs 7 and 8.

d. Radio Receiver R-140/FSM-1 and all
models of the National HRO series of receivers
are operated from external power supplies.
Power supply (National type SPU-686-S) is
for use with a 6-volt, d—c power source. Power
supply (National type SPU-697) (rectifier
power unit, Navy type No. 20090) is for a
115-volt, 50— to 60-cycle a—c power source.

Both are rack mounting units. Rectifier power
unit, Navy type No. 20090, is supplied with
Radio Receiver R-140/FSM-1.

e. Power supply (National type 686-S) and
power supply (National type 697) are elec-
trically interchangeable with the power unit in
d above; but they are designed for table use
with the receivers and differ in appearance and
dimensions.

2. Technical Characteristics
The table below lists the technical data and
general characteristics of Radio Receiver
R-140/FSM-1, and the National HRO series
of radio receivers.
Frequency range:

Nine coil sets are available for the following
frequencies:

Type J ... 50 to 100 ke
Type H .. 100 to 200 ke
Type G .. 180 to 430 ke
Type F . L..... 480 to 960 kc
Type E .. 900 to 2050 ke
Type D' . . N 1.7 to 4.0 me
Type C! . 35 to 7.3 me
Type B! .. 7.0 to 14.4 me
Type A! o 14.0 to 30.0 me

Receiver type Superheterodyne

Types of signals which can be received .a-m, c-w, and
voice

Number of tubes . 9

1 Coil sets JA, JB, JC, or JD may be supplied instead
of sets A, B, C, and D respectively. Sets A, B, C, and
D have a band spread feature which the others lack.
Intermediate frequency 456 ke
Power input:

240-volt d—c input 70 ma
6.2-volt a—c input 3.4 amp
Power supply External

Doublet or single wire
Approximately 500 ohms

Antenna
Antenna input impedance
above 1.700 ke
Weight with coil sets, less power unit:
* Radio Receiver R-140/FSM-1 and rack mounting
HRO Receivers 53 1b.
Table model HRO receivers 51 1b.

1
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Figure 2.

3. Frequency Spectrum Chart (fig. 2)

a. RECEIVERS. The receivers have a fre-
quency range of from 50 to 430 kilocycles (ke)

fig. 2.)
b. PLUG-IN CoOIL SETS.

and from 480 ke to 30 megacycles (me).
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Figure 3. Coil set—frequency spectrum chart.



4. Table of Components

a. The equipment listed in the following table is supplied for operation of Radio Receiver

R-140/FSM-1.

Component Required Height Depth Length Volume ' Weight
(unpacked) No. tin.) (in.) (in.) (cu. ft.) b))
Radio Receiver R-140/FSM-1 1 8% 12 19 1.0 37
complete with tubes, pilot
lamp, and 1 coil set.
Power supply SPU-697 (Recti- 1 5% 9% 19 0.6 22
fier power unit, Navy type No.
20090).
Coil bo:_: with 8 coil sets. 1 4% 114k 201%4 0.8 22

Note. This list is for general information only.

requisition of spare parts.)

(See appropriate publications for information pemining. to

b. The equipment listed below is supplied for operation of table models of the National HRO

series of receivers.

Component Required Height Depth Length Volume Weight
(unpacked) No. tin.) (in.) tin.) teu. ft.) b
National HRO receiver. table 1 9 1034 17 0.9 35
model, complete with tubes,
pilot lamp, and 1 coil set.
Power Supply 686-S complete 1 6 % % 0.2 10
with fuse and rectifier tube
JAN-6X5, or JAN-OZ4.
Power Supply 697 complete with 1 8 7% T% 02 12
rectifier tube JAN-80.
Coil Box with 3 coil sets. 1 8% 5% 114 0.3 8%
Coil Box with 5 coil sets. 1 13% 5% 117% 0.5 14

Note. This list is for general information only. (See appropriate publications for inﬁ;rmation pertaining to
requisition of spare parts.)

5. Packaging Data [figs. 4, 5, and §)
a. Radio Receiver R-140/FSM-1 and its components are each packed in two nested cartons

and ptotected by a weatherproof bag. Each component is then packed in an individual wooden
box, the size, weight, and volumes of which is shown below.

Component Height Width Length Volume Approximate
(in box) in.) (in.) (in.) (cu. £ weight
(ib.)
Radio Receiver R-140/FSM-1, 13 18 24 3.2 75
with tubes, pilot lamp, and 1
coil set.
Power Supply SPU-697 (recti- 9 14 24 1.1 47
fier power unit, Navy type No.
20090).
Coil box with eight coil sets. 14 20 30 4.8 89
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Figure 5. Power Supply SPU—697 (rectifier power unit, Navy type
No. 20090)—ountline dimensional drawing.
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Figure 6. Boz with eight coil sets—outline dimensional drawing.



b. Table models of the National HRO series  wooden crate, the size, weight, and volume of
of receivers and components are packed in a  which are shown below. (See fig. 7.)

Height Width Length Volume Weight
CGomponent Gin) (in.) tin) (eu. fr) ab)
Wooden crate, containing 1 4% 23% 37 13 160 (approx.)

National HRO receiver, 2
power supplies, coil box with
3 coil sets, coil box with & coil
sets.

HEAVY WRAPPING PAPER
METAL BAND

(——EXCELSIOR
CREOSOTED

FOIL CLOTH

WOODEN BOX

CORRUGATED 80X

TLI2354S
Figure 7. National HRO series of receivers and power supplies and coils as crated.

¢. Dimensions, volume and weight of packed series of receivers) are shown below. Figures
components of table models (National HRO 8,9, 10, 11 and 12 show table models unpacked.

6



Height Depth Length Volume Weight
Component i (in.) €in) (eu. e} N
National HRO receiver, com- 13 15% 21% 44
plete with tubes, pilot lamp,
and 1 coil set.
Power Supply 686-S complete 9 9% 10 14
with fuse and rectifier Tube
JAN-0Z4, or JAN-6X5.
Power Supply 697 complete with 8% 9% 9% 15
rectifier Tube JAN-80.
Coil box with three coil sets. 1% 10 13 13
Coil box with five coil sets. 8 13 14 19%

TLI23555s

Figure 8. National HRO series of receivers (table models)—outline dimensional drawing.

TA3459—4T—3
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Figure 9. Power supply (National type 685-S)—outline dimensional drawing.

6. Description of Major Components

a. Radio Receiver R-140/FSM-1 consists of
a chassis and sheet metal cabinet. (See fig.
13.) The phone jack, the pilot lamp, and all
the controls are located on the front panel.
The loudspeaker terminals and auxiliary relay
connections are on terminal boards at the rear
of the receiver. The cabinet is removed from
the receiver whenever it is necessary to expose
the tubes or the top of the chassis. To do this,
remove the four knurled thumbscrews on the
front panel, and three sheet metal screws at
the lower rear of the cabinet. The bottom of
the chassis is fitted with a gray enameled steel
plate to provide protection against dirt and
damage. Table medels of National HRO re-
ceivers are equipped with a cabinet having a
hinged top cover. (See fig. 14.)

b. Power Supply SPU-686-S is for use with
a 6-volt, d-c power source. Itis a rack mount-
ing unit consisting of a vibrapack and a capaci-
tor input single section filter. Battery clips
are provided for convenient connection to a
6-volt storage battery or similar source of
power. Output voltages for both filament and
plate supply are taken off at a 4-prong socket
(X-1) at the rear of the set by inserting a
receiver power cable (W-1).

c. Power Supply SPU-697 (rectifier power
unit, Navy type No. 20090) operates from 115—
volt, 50— to 60—cycle alternating current. (See
fig. 15.) It is a rack mounting unit similar in
appearance to Power Supply SPU-686-S. The
OFF-ON switch (S-2-a) is mounted on the
front panel along with a removable grill behind
which is rectifier Tube JAN-80. Output volt-
ages for both filament and plate supply are
taken off at the four—prong socket (X-3) in



rear of the unit by inserting the receiver power
cable (W-1).

Note. Some models of power supply (National type
SPU-697), similar in appearance to rectifier power
unit, Navy type No. 20090, will operate from either a

115- or 230-volt, 50— to 60-cycle, a—c power source.
Proper input voltage is selected by means of a primary
selector switch (S-3-a) within the cabinet. Be sure

this switch is in the proper position when using this
unit.

TLIZ3STS

tline di

Figure 10. Power supply (N

d. Power supply (National type 686-S) is
for use with a 6-volt d— power source. (See
fig. 16.) It is housed in a sheet metal cabinet
finished in crackle black enamel. The cabinet
completely incloses the unit and contains no
openings other than the air vents located at
the sides. The front panel mounts the OFF-
ON switch (S-1-a), the fuse holder, and the
receptacle (X-1-a) for receiver cable W-1.
Rectifier Tube JAN-0Z4, or Tube JAN-6X5,
is mounted inside the cabinet.

e. Power supply (National type 697) oper-
ates from a 115- or 230-volt, 50- to 60—cycle
alternating current. It differs only slightly in

type 697)- ! drawing.

appearance from Power Supply 686-S.. The
front panel carries the OFF-ON switch
(S-2-a) and the receptacle (X-3-a) for re-
ceiver cable W-1. The bottom plate has an
opening to provide access to rectifier Tube
JAN-80 (V-1) and the primary tap selector
switch (8-3-a). (See figs. 17 and 18.)

f. The two coil boxes (figs. 19 and 20) are
made of wood, and are provided with inside
cleats to form separate racks for the individual
coil sets. The smaller box has space for three
coil sets, the larger one accommodates five.?

* Radio Receiver R-140/FSM-1 is supplied with all
eight coils in one box. (See fig. 1.)
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il sets—outline dimensional drawing.

with three coi

Figure 11. Box
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Figure 12. Box with five coil scts—outline dimensional drawing.



Figure 13. Radio Receiver R-140/FSM-1 in cabinet.

7. Differences in Models, Radio Receiver
R-140/FSM~1
a. Radio Receiver R-140/FSM-1 is a re-
ceiver of the National HRO-senior series to
which the following changes in wiring have
been made:

(1) The break-in switch has been rewired
so that it may be used to inject an audio signal
into the detector tube. To accomplish this, the
wires formerly connected to the break-in switch
have been removed and :
Then one of the terminals of the break-in
switch has been wired to ground. and the other
has been connected to the cathode of the de-
tector. When used in Test Set AN/FSM-3
(TM 11-2606) as part of Frequency Measuring
Assembly CY-93/FSM-1, Audio Oscillator

12
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TS-312/FSM-1 is connected to these termi-
nals through a switching panel.

(2) The speaker jacks have been rewired to
remove high voltage from them. This has been
accomplished by removing both wires from the
pin jacks and connecting them together
through a 10,000-ohm, 10-watt resistor. One
of the pin jacks is then connected to the plate
of the audio output tube through a 0.1-micro-
farad, 600-volt capacitor. The other pin jack
is grounded.

b. Most Radio Receivers R-140/FSM-1 are
modifications of the National model HRO-MX
receiver. These have glass tubes. Some re-
ceivers may be encountered which have metal
tubes. These are National model HRO-5R,
modified as in paragraph a above.



