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SN - , redesign of the Expendable Radio Sono
.,, _‘ ,':"ang‘gzg§igczszhzf t,hesegguoys in antj:.—submar.'ine warfare
oy AN/CRT-1B. {mprovements could be introduced, in particular a means
= pey {!!yorll p hutc when the buoy was waterborne and a battery
Suloasing the paracht improved storage characteristics. In gen-
  3;;ii; -h s of the dcsign have been satisfactorily‘comple?ed, in- |
; ? .. al top cap, parac hute and dye bag assemPly, flexlb le ant.'enn;
mVﬁﬁ*“Eﬁwﬂolae water activated battery and.actuatlng dGV1ce: Sat}s-
RIPR, 88 % of transmitter frequency shift due to.mcch§n1cal miS—
3 *;wdnézined.byaddition of shields at critical portions of the
'V?Eﬂahﬁgﬁ i11ator circuits. Drop tests of scveral units proved
.~-s?@;;£:a8 sound. though failures were expericnced due to some
RO, faﬁlty-carbo~wax plugs.
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INTRODUCT ION

1. Under an NDRC contract, development work on redesigning the AN/CRT-
1B Expendable Radio Sono Buoy was initiated by Emerson Radio and Phono-
graph Corp, Upon contract termination, the partially completed project
was transferred to NRL where development was continued under reference (1).
The original work required only a method of releasing the parachute when
the unit was waterborne., Operational use of the buoys had demonstrated that
the parachute of the AN/CRT-1B buoys frequently fouled the antenna causirng
reduction of radiated power and, in even a mild wind, acted as a sail to
cause the buoy to drift cxcessively from 1ts original position, Refercnce
(1) also includes a directive that the dry battery power supply be replao-
cd by @ water activated unit, Shclf life of the miniature high voltage
dry batteries had proven to be severely restricted, undoubtedly contribu-
ting to operational failures and increasing the maintenance load., Addi-
tionzl work was required to improve the frequency shift characteristics

of thc transmitter with normal misalignment of the transmitter in the
shielded, outer case.

DESCRIPTION

24 Certain mechanical features involved in this design arc generally
similar to thosc of the AN/CRT-4 Directional Radio Sono Buoy in that the
parachute and dye bag are asscmbled in a scparate container forming the
cap of the buoy as shown in Plate 1, This top assembly is sccured to the
deck of the buoy at thrce places by shear wires passcd through slotted
pieces around the perimcter of the top casting as seen in Plate 2. The
antenna is folded down the buoy and secured, at the tip, to a hinged latch
attached to the hydrophone reclease bar, Also as a parv of this bar is the
device for piercing the thin copper seal over the end of the battery tube,
The parachute static line tcrminates 1n a metal ring which is attached to
a spring loaded metal rod passing through a forked arrangement on the buoy
deck as shown in Plate 2. A light linc, also best secn in Plate 2, is se-
cured to the-antenna just above the rubber boot and terminates at the free
end in a pin which locks the parachute release rod in the armed position.

OPERATION

3 The sequence of operation as the buoy 1s launched is such that
when the  falling unit reaches the limit of the tiec line secured to the
airplane, the aluminum pins holding the cap to the buoy top are sheared
and thc buoy falls away from the top assemblys This draws, first, the dye
slick from the top can and then the parachute, when the static line 1i$
fully extended. At the instant the buoy again stresses the tie line o the
airplane, a key arrangement in the cap separates thc tie line and para-
chute allowing the buoy and parachute to fall free and the top cap 1s
relecased to foll awary, The buoy then drops to the surface at a veloc-
ity controlled by the parachute. As the unit strikes the water surface,
end on, the hydrophonec rclease bar is displaced upward by the impact

ﬂ 1.
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simultaneously forcing the piercing pin through the battery seal and
releasing the antenna, the bar then falls away permitting the hydrophone
to drop out to the limit of the connecting cable., Releasing of the tip
allows the antenna to spring to a vertical position.” During this erece-
tion, thc light line secured-to the antenna, Plate 2, withdraws the pin
from the antenna release bar, which being spring loaded is ejected, per-
mitting release of the parachute static line ring and the parachute

separates from the buoy.

BATTERY

he The buoy transmitter is powered by a water activated battery
pack, Type CS-180, as manufactured by Burzess Battery Co., under BuShips
specifications, CS-180, a par® of general battery specificatlons R17Bl7
(Int.). Performance tests of these batteries were reported in reference
(2). The assembly, as shown in Plate L, comprising high and low voltage
sections, is enclosed in an evacuated metal container with a copper tube
extending downwgrd, when assembled in the buoy, and covered at the end by
a thin (,007") copper foil seal. In operation the end seal is punctured
as the buoy strikes and water, by pressure differential, is forced into
the evacuated container, Upon saturation of the cell material the bat-
tery is activated and gas 1is generated- as a product of the electrolytic
action. As the gas pressure increases, €XCEsSS water-is gradually dis-
placed from the battery.,- This clearing 1s essential, particularly in
the high voltage section, to prevent dissipation of power through the
relatively low resistance of the water. The only pre-flight prepara-
tion required is to arm the battery piercing device. This 1s normally
maintained in an unarmed position as shown in Plate 5 to prevent acci-
dental piercing of the battery seal in- handling, Arming rcquires the
simple operation of removing one SCIrew, revolving the piercing mechanism
couhter-clockwise to the position shown in Plate 6 and replacing the
serew. Some failures have been encountered in the battery units so far
tested, several failing to activate probably due to leakage and loss of
vacuum and some units have been found to have excessive solder on the end
seals preventing easy piercing. Future service use of these units would

demand considerably greater care in manufacturing procedure.,

TRANSMITTER

De The transmitter is generally similar to that used in the AN/CRT-1B
with minor modifications. To improve the power output obtainable with
the reduced plate voltage from the 03-180 water activated battery the
screen dropping resistor in the final R.F. amplifier was removed increas-
ing'the screen grid potential to the total supply voltage. This raised
the power output to approximately the same level as measured under stan-
dard conditions.

gl




!
]
¢
1
¥

6. Under some conditions the unmodulated carrier center frequency
shift was found to be prohibitive due 1o varying spacing between the
R.F., circuits and the outside case shield, To alleviate this, fixed
shields were added to the transmitter chassis in several critical
places which reduced this shift to a permissable minimum,

s The antenna in place of belng a sectional telescoping unit as
previously used, is a sphid section of rod connected approximately 10
inches from the top deck to a flat spring material which 1s enclosed

in a tapered rubber boot lined with cellular rubber, This arrangement
a1lows the antenna to be bent and folded down along the buoy case in
the armed condition. The rubber boot and liner afford added resilence,
the liner also protecting the outer rubber boot from being pinched and
cut by the antenna springs. The 'U! bend in the antenna rod just bdlow
the top deck was added to a1low for mounting of a marker such as Type
N6A195 water activated night marker as reported in reference (3).

TOP_ASSEMBLY

8. The top cap assembly includes three separate parts: outer shell,
inner can and the removable nose: piece, a1l shown in Plate 3. The smaller
inner can contains the parachute, packed randomly, in the upper half and
the dye slick in the lower section, the tab of which 1s shown in Plate 3
with a small line to be secured to the buoy deck, The parachute and dye
slick are held in position by fibre discs which snap into beads turned in
the container. The top of this inner cap is sunken to allow space for

the tie line which is concentrically wound therein, the end of which plays
out to be secured to the airplane, This entire assembly is located in the
upper half of the main outer shell. The lower portion of the outer shell
is void to take the folded antenna. The removable "nosepiece" allows con-
necting of the parachute ring and the dye slick tab to the top deck upon
assembly. This piece during operation also drops away first to prevent the
antenna from binding and permitting easy separation of thc cap and buoy.
The top deck, as secn in'Plate 2, 18 cast aluminum and is secured to the
buoy case by four screws, sealing being accomplished by a rubber gasket.,
Plate 2 a2lso shows the details of the shearing arrangement, the parachute
release mcchanism and the rubber protective plug over the water solvent
carbo-wax insert. Failure of this carbo-wax plug during operational tests
is attributable to shrinkage during cooling after the plug was poured.
Investigation revealed that the metal top plate dissipated heal so rapidly
during cooling of the wax as to cause excessive shrinkage. This plug will

henceforth be poured into a light metal ring which can then be threaded
into the buoy deck,

9 Though not included in this design, it was intended to provide- a
power input plug in thc top deck for pre-flight check from a separate,
extcrnal power supply. This plug, covered by a water tight cap, 18 re-

quired bcc?use the water cctivated battery is a tone shot! unit and can
not be activated for routinc tests.,

e 3.




10, The paper tubes-used on the AN/CRT-1B have presented certain
manufacturing problems, perticularly the- sealing of exposed plies when

holes were drilled. Even though treated, these exposed plies frequently
caused failures by rapidly absorbing water and causing premature swolling and
leakage, For these reasons a plywood tube was used in the present devel-
opment. This tube, manufactured by the Plymold Corp. of Lawrence, Mass.,

has enormous strength as compared to the pressed paper variety and requires
no extra consideration when sawed or drilled.

CONCLUSICNS

11, This development 1S considered to have the following improvements
and features as compared with the AN/CRT-1B:

(a) Release of parachute when the buoy is waterborne should alle-
viate certain unfavorable conditions found in previous design.

(b) The water sctivated battery, having an indefinite shelf life,
should solve an extremely serious problem existant from the
use of dry cells with restricted storage life.

(¢) The folded, onc piece antenna will campletely eliminate all
failures due to collapsing antennas, noisy contacts from
telescoping joints and dangers of antennas binding or break-
ing at any time during the launching sequencce.

(d) The plywood tube will entirely remove all premature failures
of buoys due to absorption of water as occurs in current units.

(e) Deletion of power switch eliminates troubles due to corrosion
in AN/CRT-1B switches as currently reported.

(¢) Entire unit can be assembled and sealed at factory for imme-
diate service without disassembling to mount batteries.
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ABSTRACT

This report describes the redesign of the Expendable Radio Sono
suoy AN/CRT-1B. Extcnsive use of these buoys in anti=-submarine warfare
suggested several improvements could be introduced, in particular a means
»f releasing the parachute when the buoy was waterborne and a battery
HoWer supply that would have improved storage characteristics. In gen-
sral all elements of the dcsign have been satisfactorily completed, in-
-luding the metal top cap, parachute and dye bag assembly, flexible antenng
hydrophone rclecase, water activated battery and actuating device., Satis-
factory improvement of transmitter frequency.shift due to mcechanical mis-
alignment was attained by addition of shields at critical portions of the
nigh frequency oscillator circuits. Drop tests of scveral units proved
+he basic design was sound, though failures were cxpericnced due to some
dcfects, in particular, faulty carbo-wax plugs. |
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INTRODUCT ION

1, Under an NDRC contract, development work on redesigning the AN/CRT-
1B Expendable Radio Sono Buoy was initiated by Emerson Radio and Phono-
graph Corp, Upon contract termination, the partially completed project
was transferred to NRL wherc development was continued under reference (1).
The original work required only 2 method of releasing the parachute when
the unit was waterborne, Operational use of the buoys had demonstrated that
the parachute of the AN/CRT-1B buoys frequently fouled the antenna causing
reduction of radiated power and, in even a mild wind, acted as a sail to
couse the buoy to drift cxcessively from its original position., Refercnce
(1) also includes a directive that the dry battery power supply be replac-
ced by a water activated unit, Shclf life of the miniature high voltage
dry batteries had proven to be severely restricted, undoubtedly contribu-
ting to operational failures and increasing the maintenance load., Addi-
tional work was required to improve the frequency shift characteristics

of thc transmitter with normal misalignment of the transmitter in the
shiclded, outer case.

DESCRIPTION

2 Certain mechanical features involved 1n this design arc generally
similar to thosc of the AN/CRT-L Directional Radio Sono Buoy in that the
parachute and dye bag are asscmbled in a scparate container forming the
cap of the buoy as showmn in Plate 1. This top assembly is seccured to the
deck of the buoy at thrce places by shear wires pesscd through slotted
pieces around the perimeter of the top casting as seen in Plate 2. The
antenna is folded down the buoy and secured, at the tip, to a hinged latch
attached to the hydrophone rclease bar, Also as a part of this bar is the
device for piercing the thin copper seal over the end of the battery tube.
The parachute static line terminates in a metal ring which 1s attached to
a spring loaded metal rod passing through a forked arrangement on the buoy
deck as shown in Plate 2, A light line, also best secn in Plate 2, 1s se-
cured to the-antenna just above the rubber boot and terminates at the free
end in a pin which locks the parachute release rod in the armed position.

OPERATION

Je The scquence of operation as the buoy is launched is such that
when the  falling unit reaches the 1imit of the tie line secured to the
airplane, the aluminum vpins holding the cap to the buoy top are sheared
and thc buoy falls away from the top assembly: This draws, first, the dye
slick from the top can and then the parachute, when the static line 18
fully extended. At the instant the buoy again stresses the tie line to the
airplane, a key arrangement in the cap separates thc tie line and para-=
chute allowing the buoy and parachute To fall free and the top cap is
released to fall away. The buoy then drops to the surface at a veloc— -
ity controlled by the parachute, As the unit strikes the water surface,
end on, the hydrophone release bar is displaced upward by the impact
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simultaneously forcing the piercing pin through the battery seal and
releasing the antenna, the bar then falls away permitting the hydrophone
to drop out to the 1imiv of the connecting cable. Releasing of the tip
21lows the antenna to spring to a vertical position.’ During this erecs-
tion, thc light line secured- to the antenna, Plate 2, withdraws the pin
from the antenna release bar, which being spring loaded is ejected, per-
mitting release of the parachute statlc line ring and the parachute

separates from the buoy.

BATTERY

Lo The buoy transmitter 1is powered by a water activated battery
pack, Type CS-180, as manufactured by Burgess Battery Co., under BuShips

. specifications, CS-180, a part of general battery specifications R17BL7
(Int,). Performance tests of these batteries were reported in reference
(2), The assembly, as shown in Plate L, comprising high and low voltage
sections, is enclosed in an evacuated metal container with a copper tube
extending downwagrd, when assembled in the buoy, and covered at the end Dby
o thin (.007") copper foil seal. In operation the end seal 1s punctured
as the buoy strikes and water, by pressure differential, is forced into
the evacuated contalners Upon saturation of the cell material the bat-
tery is activated and gas 1s generated-as a product of the electrolytic
action. As the gas pressurc increases, excess water-is gradually dis-
placed from the battery.- This clearing is essential, particularly in
the high voltage section, to prevent dissipation of power through the
relatively low resistance of the water. The only pre-flight prepara-
tion required is to arm the battery piercing device. This is normally
maintained in an unarmed position as shown in Plate 5> to prevent acci-
dental piercing of the battery seal in handling. Arming rcquires the
simple operation of removing one SCIrew, revolving the piercing mechanism
couhter-clockwise to the position shown in Plate 6 and replacing the
secrew., Some failures have been encountered in the battery units so far
tested, several failing to activate probably due to lecakage and loss of
vacuum and some units have been found to have excessive solder on the end
seals preventing easy piercing. TFuture service use of these units would

demand ccnsiderably greater care in manufacturing procedure.

-

TRANSMITTER

De The transmitter is generally similar to that used in the AN/CRT-1B
with minor modifications. TO improve the power output obtainable with
the reduced plate voltage from the CS-180 water sctivated battery the
screen dropping resistor 1n the final R.F. amplifier was removed increas—
ing the screen grid potential to the total supply voltage. This raised
the power output to appraximately‘the same level as measured under stan-
dard conditions.




6. Under some conditions the unmodulated carrier center frequency
shift was found toO be prohibitive due to varying spacing between the
R.F, circuits and the outside case shield, To alleviate this, fixed

shields were added to the transmitter chassis 1n several critical
place8'which reduced this shift to a permissable minimum,

v The antenna in place of belng a sectional telescoping unit as
previously used, 1s a sphid section of rod connected approximately 10
inches from the top deck to & flat spring material which is enclosed

in a tapered rubber boot 1ined with cellular rubber, This arrangement
21lows the antenna to be hent and folded down along the buoy case 1n
the armed condition. The rubber voot and liner afford added resilence,
the liner also protecting the outer rubber boot from being pinched and
cut by the antenna springs. The 1J! bend in the antenna rod just below
the top deck was added to allow for mounting of a marker such as Typc
N6A195 water activated night marker as reported in reference (3).

TOP_ASSEMBLY

8. The top cap assembly includes three separate parts: outer shell,
inner can and the removable nose’ piece, all shown in Plate 3., The smaller
inner can contains the perachute, packed randomly, in the upper half and
the dye slick in the lower section, the +ab of which is shown in Plate 3
with a small line to be secured to the buoy deck., The parachute and dye
slick are held 1n position by fibre discs which snap into beads turned in
the container. The top of this inner cap 15 sunken to allow space for

the tie line which 1s concentrically wound therein, the end of which plays
out to be secured to the airplane, This ontire assembly is located 1in the
upper half of the main outer shell. The lower portion of the outer shell
s void to take the folded antenna. The removable ''nosepicce" allows con-
necting of the parachute ring and the dye slick tab to the top deck upon
assembly. This picce during operatilon also drops away first to prevent the
antenna from binding and permitting easy separation of the cap and buoye
The top deck, as sech in- Plate 2, is cast ~luminum and is secured to the
buoy case by four SCICWS, sealing belng accomplished by a rubber gasket.
Plate 2 2lso shows the details of the shearing arrangement, the parachute
relcase,machanism.and the rubber protective plug over the water solvent
carbo-wax insert. Fallure of this carbo-wax plug during operational tesis
is attributable to shrinkage during cooling after the plug was poured.
Tnvestigation revealed that the metal top plate dissipated heat soO rapidly
during cooling of the wax as to cause excessive shrinkagC. This plug will
henceforth be poured into & 1light metal ring which can then be threaded
into the buoy deck.

9. Though not included in this design, it was intended to provide’a
power input plug in the top deck for pre-flight check from a separate,
external power supplys. This plug, covered by a water tight cap, is re-
quired because the water activated battery is a tonc shot! unit and can
not be activated for routine tests.




10, The paper tubes-used on the AN/CRT-1B have presented certain
manufacturing problems, particularly the- sealing of exposed plies when
holes were drilled. Even though treated, these exposcd plies frequently
caused failures by rapidly absorbing water and causing premature swelling and
leakage. For these reasons a plywood tube was used in the present devel=
opment. This tube, manufactured by the Plymold Corpe of Lawrcnce, Mass.
has enormous strength as compared to the pressed paper variety and requires
no extra consideration when sawed or drilled.

CONCLUSICNS

11, This development 1s considered to have the following improvements
and features as compared with the AN/CRT-1B:

(a) Release of parachute when the buoy is waterborne should alle-
viate certain unfavorable conditions found in previous designe

(b) The water activated battery, having an indefinite shelf life,
shpould solve an extremely serious problem.existant from the
use of dry cells with restricted storage life.

(¢) The folded, onc piece antenna will completely climinate all

failures due to collapsing antennas, noisy contacts from
telescoping joints and dangers of antennas binding or break-

ing at any time during the launching sequcncc.

(d) The plywood tube will entirely remove all premature failures
of buoys due TO absorption of water as occurs in current units.

(e) Deletion of power switch eliminates troubles due to corrosion
in AN/CRT-1B switches as currently reported.

intire unit can be assembled and sealed at factory for imme-
diate service without disassembling to mount batteries.

e

(£)
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HE radio sonobuoy (AN/CRT-1B) 1s a self-
T contained, miniature broadcasting station

which, by means of a torsionally wound hydro-
phone, picks up sound in the water. Using an I'M
transmitter for high fidelity performance, 1t transmits
these underwater sounds to a receiver installed 1n an
aircraft or surface vessel. The radio sonobuoy 1s also
capable of picking up and transmitting supersonic
frequencies.

It 1s a frequency-modulated transmitter that may
be carried in an aircraft and dropped in the water,
when ditching, for use of the plane’s own crew; or it
may be carried by a search aircraft and dropped to
survivors in the water,

The radio sonobuoy offers many interesting and
valuable potentials of service in the field of search
and rescue, not the least of which is speed in locating
survivors of an emergency. Used in conjunction with
the proper type of search radio receiver, it enables
search aircraft or surface vessels to home on, and
locate, survivors. It also provides survivors with fa-
cilities for voice transmission to the rescue group, thus
making 1t possible for them to make known their
needs, and to guide the rescue group to a rendezvous.
The buoy can be retained in the vicinity of the sur-
vivors by means of a light line or, if this 1s impracti-
cal—the buoy being nine-tenths submerged—will drift

AUGUST-SEPTEMBER 1946

Radio Sonobuoy

in the same approximate direction and rate as the
survivors in the water.

The radio sonobuoy weighs but 13 pounds, is 434
inches in diameter, 45 inches in length, and its antenna
extends to approximately 40 inches. While its oper-
ating life, using the normal primary dry cell battery,
is 6 hours, it is believed that expected 1improvements
in battery design will considerably lengthen the oper-
ating life.

There are two methods in use for homing on, or lo-
cating, the radio sonobuoy. (1) Surface vessels upon
which sonar equipment is installed, may use either
the radio and sonar echo ranging, or the radio direc-
tion finder method and, (2) Aircraft may use either
the intensity, or the radio direction finder method.

Surface vessels carrying sonar equipment, and using
the radio and sonar echo ranging method, will re-
quire the installation of a vertical dipole antenna on
the mainmast, and a frequency-modulated receiver
near the sonar stack. The output of the frequency-
modulated receiver is then fed into the sonar stack. In
operation, the ping from the sonar equipment 1s
transmitted under water where it is received in the
hydrophone of the radio sonobuoy which then trans-
mits the ping back by radio, where it is received by the
dipole antenna. It is then conveyed by coaxial cable
to the frequency-modulated receiver, then fed back
to the sonar equipment.

The range reading on the sonar equipment must be
multiplied by two, because the signal travels only one
way by sound—the other way by radio. Special train-
ing of sonar operators is not required, because search
procedure is normal. The operating range is approxi-
mately 12,000 yards.

When aircraft or surface vessels use the radio direc-

" tion finder method, an antenna must first be calibrated.

This may be done easily, quickly, and without the aid
of special instruments. The radio direction finder
method utilizes the antenna lobes, because it has been
found practically impossible to install an antenna be-
low the top of the mast in the 70 megacycle frequency
range so that it will not have a useful lobe pattern
for radio direction finder purposes.

The antenna system for the sonobuoy receiver used
in these installations may be rotated in azimuth by
swinging ship or, in the case of an aircraft, by using
a standard 2-minute turn. In addition to its proved
practicability, this method does not require any new
equipment.

21




~ ' For radio direction finder operations, the antenna  for calibrating would be first, to place a 'fédib's_ono-
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1s calibrated simply by plotting voltages developed in
the radio receiver by the radio signal, as a function of
the different relative bearings of the sonobuoy. This
plot represents a picture of the antenna lobe pattern.
The calibration curve may also be used to estimate
the range of reception of the radio sonobuoy when on
different relative bearings. The lobe pattern is a plot
of the relative signal strength versus the relative bear-
ing of a sonobuoy from a ship. It will be noted that
the pattern is roughly symmetrical, with the two major
lobes of maximum sensitivity located on a bearing just
forward of either beam. The lobe pattern is also
simple, and free of disturbing minor lobes, vet it is
shaped so that good bearing accuracy may be obtained
in radio direction finder operations.

Calibration must be done at sea, just after radio
and antenna installations have been completed. The
results of the antenna lobe patterns are averaged for
each bearing, and plotted on either polar coordinate
paper, or on a standard mancuvering board.

Where a surface vessel is involved, the procedure

350 -

buoy at some known bearing from the vessel’s posi-
tion. Then the vessel should commence to circle,
making the turns as tight and as small as practicable.
Small circles are necessary in order to avoid errors
in parallax.

Three persons will be required to handle the cali-
bration operation—the first to call out the vessel’s
heading every 107 as it swings; the second, to call out
the relative signal strength immediately after the
vessel’s heading 1s reported; the third, to act as re-
corder and tabulate the results.

Results are tabulated for four complete 360° turns.
These are then averaged out and plotted on the polar
coordinate paper or standard maneuvering board.
After plotting the field patterns of the antenna lobes,
an arrow is drawn in the direction of the radio sono-
buoy. This same procedure is followed when the
system 1s used by aircraft.

For use in radio direction finder operations, a trans-
parent overlay must be constructed of the antenna
lobe pattern, as plotted from the meter readings ob-
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tained in the calibration. In radio direction finder
operations this overlayv. marked with a suitable index
point, is matched with a lobe pattern made by plotting
signal strength readings as a function of the true bear-
ing of the vessel’s head, and the true bearing of the
radio sonobuoy read opposite the index point.

Radio direction finding on an unknown bearing of
a radio sonobuoy consists of plotting the sonobuoy’s
signal strength as a function of the vessel’s head,
matching the antenna lobe pattern obtained in calibra-
tion with the resulting plot, then reading the true
bearing of the radio sonobuoy opposite the index
point. The operation. which is essentially the same
as that used for antenna calibration, is as follows:

The vessel should be swung through 360°, and the
meter readings plotted during the swings. Then
match the plotted pattern with the transparent over-
lay, and read the radio sonobuoy true bearing opposite
the index point. The meter readings are proportional
to the relative strength of the received radio sonobuoy
signal, and are plotted each 10° as the vessel SWings.
They are plotted on a standard maneuvering board
as a function of the true bearing of the vessel’s head
as she swings through 360°.

The plotted meter readings obtained as the vessel
swings represent an antenna lobe pattern with the
transmitting radio sonobuoy on an unknown bearing.
This bearing pattern is matched to the calibrated an-
tenna lobe pattern inscribed on the transparent over-
lay. The matching is accomplished by placing the
transparent overlay over the maneuvering board, and
rotating it about the center, or zero range, point.

The calibrated antenna lobe pattern on the trans-
parent overlay has an index arrow. When the two
patterns are matched, the index points to the true
bearing of the radio sonobuoy. Read the bearing on
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the same bearing circle as that used for the bearing
of the vessel’s head.

While continued training is necessary to produce
a smoothly operating rescue team, no particular train-
Ing is required for placing the radio sonobuoy in opera-
tion. It should be pointed out, however, that sur-
vivors should be instructed not to speak into the hydro-
phone while search parties are radio direction finding,
because this causes the intensity of the signal to change
and vary the results obtained in plotting the antenna
lobes.  After the bearing has been determined by the
search group, and they have come within the range
of vision of the survivors, then the survivors should
use the hydrophone for communicating with the
rescue group to effect rendezvous by giving instructions
for enabling the aircraft to pass over the survivors.

EXTEND ANTENNA TO ITS
FULL LENGTH,

4 SECURE HYDROPHONE IN.
{ . HAUL LINE TO HYDRO-.
/ PHOME LEAD

: ! LOWER HYDROPHONE AND
- g/f; EUDY INTO WATER ALLOWING
e THE HYDROPHONE TO SINK AS
o FAR AS ITS LEAD WILL ALLOW,
A & A WHEN RESCUL CRAFT OR PLANE IS
| N 6 SIGNTED, HAUL IN HYDKOPHONE
- AND USE AS A MICROPHONE FOR
VOICE COMMUNICATION. :

-

A" stcure suoy To Lire Lo 2
JACKET OR RAFT, |

k.
|
=
it
W
I -

TURN ON TRAMNIMITTER,

By PULL PIN FROM THE
B g \\ SWITCH RELEASE KEY TO

PLACE RUEBER PLUG IN
SOLUBLE WaAX CAVITY.
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TO .t PHONE NO. @ 9178369326059 JUL. 22. 1994 2:15PM P 1
FROM : NAWCADWAR CODE 8131 PHONE NO. @ 2154411865
July 22, 1994
Dear Lr. McAndrew:
: ;g? 18 a drawing of the radio sonobuoy you requested. 1 found
A ﬁ%ﬁ rawing in the reference book 'Listening Systems', published in
iﬁig Al ﬁiﬁh_D C. in 1946 by the Offlice of Scientific Research and
Lﬁﬁf' T ent The drawing is Page 2 of this fax.
Ay e

If thia i& not what you want and ..this technical library can be of
more assistance to you please contact us again.

Regards,

Jataic gl I
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5. DIRECTIONAL SONOBUOYS
¥ AID In WAR ON

AN/CRT-4 PASSES TESTS, GOES INTO MASS PRODUCTION

UNTING enemy submarines with radio sonobuoys, a

method which has paid dividends in the past year,
willjbe made easier and more effective by a new directional
sonobuoy which not only tells a searching aircraft that
an underwater craft is near but also points out its direction
from the buoy. The directional sonobuoys, designated
AN/CRT-4, have successfully passed tactical tests com-
pleted recently by ASDevLant and will go into production
as soon as necessary materials are available, probably in
May. The schedule calls for 200 the first month, with
production gradually building up to 2,000 per month by
the fifth month.

Like the older, nondirectional AN/CRT-1, -1A, and
-1B models, the new sonobuoy 1s a miniature automatic
radio broadcasting station placed underwater to pick up
underwater sounds and transmit them to an aircraft or
surface craft receiver. In effect, it permits a pilot to hold
his ear to the ocean and listen to any submarines lurking
beneath.

Indicator Needle Points Qut Sub

When nondirectional sonobuoys are used, a pilot who
suspects a submarine is near, lays a pattern of several
miniature transmitters, each of which broadcasts on a
different frequency. He can then listen to the different
buoys in turn and, if a submarine ;is near, will hear sub-
marine noises, or swishing hisses. His only means of know-
Ing the direction of the submarine is to estimate where,
within the pattern, the sound is loudest. When the new
directional sonobuoy is used, the pilot will not only hear
the hiss but will also see an indicator needle point out the

magnetic bearing in degrees of the submarine from each
buoy

Plane Can Follow Sub

Sownd equipment, soni¢, and supersonic is also used to
tli_eteut submarines from surface craft, but a listening post
high in the sky permits more surprise in an attack. By
the time a ship is close enough to detect a submarine by
sound, the sub can also detect the ship and take immediate
evasive or offensive action. When an aircraftfreceives

DIGEST May 25, 1945

GCONFDENTIAL

sonobuoy signals, however, it can follow the course of a
submerged submarine without revealing its own presence.
The plane can then bomb the submarine while it is sub-
merged or can track the submarine until surface craft
arrive on the scene. If a submarine uses Schnorkel—the
device which permits it to recharge batteries with 1its
Diesel Motors without surfacing—sonobuoys will trans-
mit the Diesel sound more clearly than the sound of the
electric motors used while underwater. Once the sub-

| A
Indicator
2 £ :
o PR %
Sk ” S &
AN/ARR 3
ModiFred for
Directional Use

- k = Transmitter
L ANSCRT! Directional [

Hydrophone Support
e
| Flexible Cable lorguz Tube

. i

e

240"

"

Directional

HYd rOPhone Nﬁ 1% "
Motor 'Y
Cravity Type X
400 for

4 Hre Opfra fron
D. R.S. B.

Figure 1—Comparison of nondirectional (left) and directional
Sonobuoy (right)
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PBY drops depth bomb while on patrol in far Pacific waters

marine is sighted or detected, Schnorkel may actually
help rather than hinder a sonobuoy search.

i ~/The AN/CRT-4 directional radio sonobuoy is a compact P feeass oy
Loy ) . . . . . g
it combination of hydrophone and transmitter in a container
;i' 57 inches long; 7-}% inches in diameter and weighing
i3 approximately 31 pounds. A sketch comparing the non- 'gj,;:‘;’h‘;’;f\ PRVBE— |
- f;’ directional (AN/CRT-1, -1A, and -1B) and the directional P
i:i | buoy is shown in Figure 1. An exterior view and a cutaway '
?H view of the directional sonobuoy are shown in Figures DOye Marker H/zjff }fe';im
i 2 and 3. Twelve different frequencies, designated by color, PP\
i ‘ / )
ii are provided, one frequency to each buoy. It has not Extractor—" pq% OFF-0n Switch
.I-a yet been decided which types of aircraft will carry the
i% new directional sonobuoys, but of the older models all i T Antenna
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HOW A SON OBUOY. 'l'S DROPPEDCE ROM A PBM

1. Static Line Pulls
Parachute Storage Cup
OFf, Releasing Aritenna
and Chute,

2. Buoy Pulls Chute Out of Cup,
Weak Link Assuring That Chute is
not Bunched. Antenna Erecrs
® and Turns TFransmitrer On.

J. Parachute Release Link Frees
Cup Which Falls From Plarne.

4.Chute Qoens and Hydraulic
Load Line Release /s Cocked.

& Buoy Descends and Strikes Water
With Impact Velocity of about 25 M.P. A,

Querating Hydrophone Release Flate
at Bottom of Buvy.

6. Parachute Falls and Detaches l1self
From Buoy on Queration of Load Lineg

'f felease When Load
Line Slackens.

DY PN _
were carried on TBF, TBM, PV-1, 7 %rque lube Extends, 8. Torque Tube Wedges
PBM-3/35/3D, PBY-5/5A, and PB4Y-1 Releasing Hydrophione in Exterded Pesition
aircraft and “K”’ type airships. They can and Motor Blodes. Hyalraphone Locks in I
either be launched out of a plane manually Place, Moror 70rrs

or released automatically from the bomb
bay.

Parachute Detaches Itself

As the buoy drops, several changes automatically occur:
The static line pulls the top cap off, the parachute billows
out, the antenna is erected and the transmitter is turned
on. The parachute cocks the hydraulic load line release,
decreases the forward velocity, thereby allowing the buoy
to enter the water vertically at about 25 miles per hour.
Upon striking the water, the parachute falls and detaches
itself, the torque tube extends releasing the hydrophone
and motor blades, the torque tube wedges in an extended
position and the hydrophone locks in place. The 24-
inch hydrophone extends seven feet below the surface
and the entire equipment rotates 3 to 5 r.p.m. The top
of the buoy remains just above the water, its location
marked by a fluorescent dye contained in a bag attached
to the top of the buoy.

If a submarine is near, the rotating hydrophone picks
up sound waves which are amplified and transmitted to the
receiver in the aircraft. A small compass and variable
condenser is housed in the transmitter which slightly
varies the carrier frequency. This variation in frequency
is measured in the aircraft receiver and the meter cali-
brated to indicate magnetic headings. In the plane the
radio operator and pilot use special receiving equipment
to watch and listen to the sonobuoy signals. As the rotating

DIGEST May 25, 1945

Hydrophone and Buoy. & 9. Chute SInks

buoy broadcasts, the meter attached to the receiver
swings through 360 degrees approximately every 15 sec-
onds in step with the variation in frequency caused by
the compass and condenser in the transmitter. When
the rotating hydrophone faces the submarine, the signal
will be the loudest and at that point the pilot or operator
can read the bearing from his meter. If the pilot drops
a second directional sonobuoy and triangulates, he can
estimate the submarine’s approximate location.

Figure 5—The parts of a modified AN/ARR-3B receiving
equipment

Sonobuoy Completely Redesigned

A few nondirectional AN/ARR-3B receivers have been
modified for directional use, but the standard directional
receiver for fleet use will be a completely redesigned set,

(Continued on Page 18
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DIRECTIONAL SONOBUOYS WAR
ON SUBS—Continued

A PS ._,'.-. ' 4 M WING ROCKETS the AN/ARR-16B, which provides visual indication of the
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f.’;;r submarine’s direction, simpler operation and improveq §
i o _ performance. The various parts of a modified AN /ARR-35 ‘&
sl The service is advised not to load the starboard in- . 1

receiving equipment are shown in F igure 3.

For efficient use of sonobuoys, special training is neces.
sary for both pilots and radio operators. The pilot myg;
be skilled in dropping the buoys at the correct points,
and both must learn to recognize a submarine sound an(
also to read bearings from the indicator. A special trainer
to give instruction in the use of both directional an(
non-directional sonobuoys is being built.

Maintenance of sonobuoys and the associated receiving
equipment also requires. special training. Test equipment
will be available by the time the directional sonobuoys

board rocket launcher on the SB2C-SBF-SBW when the

’ AN/APS-4 radar is carried to prevent the rocket fins
from severing the radar’s cable. This information is
brought to the attention of all personnel concerned with
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Rocket mount and APS-4 mount on a T' BN, Note
outboard rocket fin Intersecting the APS-4 cable

Bulletin No. 167 dated 3 April 1945, ,
On the TBM aircraft the starboard outboard rocket
auncher shall not be loaded (when the AN/APS-4 radar
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and receivers are ready for fleet use. A Maintenance
Manual, CO-AN-08-30CRT4-2-M , will be distributed with
the equipment.

Besides serving in anti-submarine warfare, sonobuoys
can be used as air-sea rescue aids. Some activities hae
designated one frequency exclusively for emergency use.
If a plane is downed, its position can be marked with
sonobuoy of the emergency frequency and another planc
within radio range and equipped with a sonobuoy receiver
can home on the survivors by listening to the buoy. Ii
surface craft are equipped with sonobuoy receivers, theyv
T | is carried) because of a similar interference between the MAay use their sonar equipment to echo range on the buoy

i
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Close-up of the rocket fin intersecting the APS-4 cable

i#% radar and rocket fins. This information is brought to the and thereby get range and bearing of the buoy. The
i:r attention of all personnel concerned with the subject directional sonobuoy transmitter will operate for 2 to 4
gt aircraft in the Buder TBF-TBM Aircraft Bulletin No. hours, powered by batteries, and then will sink. Tts signals ¢
§ 1(1:21 ('l;ll:C(l approximately 15 Feb. 1043, can be received by aircraft 35 to 40 miles while flying at
“i Jh(.f Interference may l{e c[eu'rly seen in the two photo-  an altitude of 5000 feet and approximately 8 to 10 miles at
;}2 i graphs accompanying this article, an altitude of 500 feet,+
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HE radio sonobuoy (AN/CRT-1B) is a self-
contained, miniature broadcasting station
which, by means of a torsionally wound hydro-
phone, picks up sound in the water. Using an FM

transmitter for high fidelity performance, it transmits

these underwater sounds to a receiver installed in an
aircraft or surface vessel. The radio sonobuoy is also
capable of picking up and transmitting supersonic
frequencies.

It is a frequency-modulated transmitter that may
be carried in an aircraft and dropped in the water,
when ditching, for use of the plane’s own crew; or it
may be carried by a search aircraft and dropped to
survivors in the water.

The radio sonobuoy offers many interesting and
valuable potentials of service in the field of search
and rescue, not the least of which is speed in locating
survivors of an emergency. Used in conjunction with
the proper tvpe of search radio receiver, it enables
search aircraft or surface vessels to home on, and
locate, survivors. It also provides survivors with fa-
cilities for voice transmission to the rescue group, thus
making 1t possible for them to make known their
needs, and to guide the rescue group to a rendezvous.
The buoy can be retained in the vicinity of the sur-
vivors by means of a light line or, if this is impracti-
cal—the buoy being nine-tenths submerged—will drift

AUGUST-SEPTEMBER 1946

Radio Sonobuoy

in the same approximate direction and rate as the
survivors in the water.

The radio sonobuoy weighs but 13 pounds, i1s 434
inches in diameter, 45 inches in length, and its antenna
extends to approximately 40 inches. While its oper-
ating life, using the normal primary dry cell battery,
is 6 hours, it is believed that expected improvements
in battery design will considerably lengthen the oper-
ating life.

There are two methods in use for homing on, or lo-
cating, the radio sonobuoy. (1) Surface vessels upon
which sonar equipment is installed, may use either
the radio and sonar echo ranging, or the radio direc-
tion finder method and, (2) Aircraft may use either
the intensity, or the radio direction finder method.

Surface vessels carrying sonar equipment, and using
the radio and sonar echo ranging method, will re-
quire the installation of a vertical dipole antenna on
the mainmast, and a frequency-modulated receiver
near the sonar stack. The output of the frequency-
modulated receiver is then fed into the sonar stack. In
operation, the ping from the sonar equipment 1is
transmitted under water where it is received in the
hydrophone of the radio sonobuoy which then trans-
mits the ping back by radio, where it is received by the
dipole antenna. It is then conveyed by coaxial cable
to the frequency-modulated receiver, then fed back
to the sonar equipment.

The range reading on the sonar equipment must be
multiplied by two, because the signal travels only one
way by sound—the other way by radio. Special train-
ing of sonar operators is not required, because search
procedure is normal. The operating range is approxi-
mately 12,000 vards.

When aircraft or surface vessels use the radio direc-
tion finder method, an antenna must first be calibrated.
This may be done easily, quickly, and without the aid
of special instruments. The radio direction finder
method utilizes the antenna lobes, because it has been
found practically impossible to install an antenna be-
low the top of the mast in the 70 megacycle frequency
range so that it will not have a useful lobe pattern
for radio direction finder purposes.

The antenna system for the sonobuoy receiver used
in these installations may be rotated in azimuth by
swinging ship or, in the case of an aircraft, by using
a standard 2-minute turn. In addition to its proved
practicability, this method does not require any new

equipment.
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For radio direction finder operations, the antenna
1s calibrated simply by plotting voltages developed in
the radio receiver by the radio signal, as a function of
the different relative bearings of the sonobuoy. This
plot represents a picture of the antenna lobe pattern.
The calibration curve may also be used to estimate
the range of reception of the radio sonobuoy when on
different relative bearings. The lobe pattern is a plot
of the relative signal strength versus the relative bear-
ing of a sonobuoy from a ship. It will be noted that
the pattern is roughly symmetrical, with the two ma jor
lobes of maximum sensitivity focated on a bearing just
forward of either beam. The lobe pattern is also
simple, and free of disturbing minor lobes, vet 1t is
shaped so that good bearing accuracy may be obtained
in radio direction finder operations.

Calibration must be donc at sea, just after radio
and antenna installations have been completed. The
results of the antenna lobe patterns are averaged for
each bearing, and plotted on either polar coordinate
paper, or on a standard mancuvering board.

Where a surface vessel is involved, the procedure
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for calibrating would be first, to place a radio sono-
buoy at some known bearing from the vessel’s posi-
tion. Then the vessel should commence to circle,
making the turns as tight and as small as practicable.
Small circles are necessary in order to avoid errors
in parallax.

Three persons will be required to handle the cali-
bration operation—the first to call out the vessel’s
heading every 107 as it swings; the second, to call out
the relative signal strength immediately after the
vessel’s heading is reported; the third, to act as re-
corder and tabulate the results.

Results are tabulated for four complete 360° turns.
These are then averaged out and plotted on the polar
coordinate paper or standard maneuvering board.
After plotting the field patterns of the antenna lobes,
an arrow 1s drawn in the direction of the radio sono-
buoy. This same procedure is followed when the
system 1s used by aircraft.

For use in radio direction finder operations, a trans-
parent overlay must be constructed of the antenna
lobe pattern, as plotted from the meter readings ob-
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tained in the calibration. In radio direction finder
operations this overlay. marked with a suitable index
point, is matched with a lobe pattern made by plotting
signal strength readings as a function of the true bear.
Ing of the vessel’s head. and the true bearing of the
radio sonobuoyv read opposite the index point.

Radio direction finding on an unknown bearing of
a radio sonobuoy consists of plotting the sonobuoy’s
signal strength as a function of the vessel’s head,
matching the antenna lobe pattern obtained in calibra.
tion with the resulting plot, then reading the true
bearing of the radio sonobuoy opposite the index
point. The operation. which is essentially the same
as that used for antenna calibration, is as follows:

The vessel should be swung through 360°, and the
meter readings plotted during the swings. Then
match the plotted pattern with the transparent over-
lay, and read the radio sonobuoy true bearing opposite
the index point. The meter readings are proportional
to the relative strength of the received radio sonobuoy
signal, and are plotted each 10° as the vessel SWIngs.
They are plotted on a standard maneuvering board
as a function of the true bearing of the vessel’s head
as she swings through 360°.

The plotted meter readings obtained as the vessel
swings represent an antenna lobe pattern with the
transmitting radio sonobuov on an unknown bearing,
This bearing pattern is matched to the calibrated an.
tenna lobe pattern inscribed on the transparent over-
lay. The matching is accomplished by placing the
transparent overlay over the maneuvering board, and
rotating it about the center. or zero range, point.

The calibrated antenna lobe pattern on the trans-
parent overlay has an index arrow. When- the two
patterns are matched, the index points to the true
bearing of the radio sonobuoy. Read the bearing on
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the same bearing circle as that used for the bearing
of the vessel’s head.

While continued training is necessary to produce
a smoothly operating rescue team, no particular train-
ing is required for placing the radio sonobuoy in opera-
tion. It should be pointed out, however, that sur-
vivors should be instructed not to speak into the hydro-
phone while search parties are radio direction finding,
because this causes the intensity of the signal to change
and vary the results obtained in plotting the antenna
lobes. After the bearing has been determined by the
search group, and thev have come within the range
of vision of the survivors. then the survivors should
use the hydrophone for communicating with the
rescue group to effect rendezvous by giving instructions
for enabling the aircraft to pass over the survivors.

EXTEND ANTENNA TO ITS
FULL LENGTH,

SICURE HYDRDFHONIE IN.
¢ HAUL LINE TO MYDRO.
PHOME LLAD

LOWER HYDROPHONE AND
EUDY INTO WATER ALLOWING
THE HYDROPHONE TO SINK AS
FAR AS ITS LLAD WILL ALLOW.

WHEN RESCUL CRAFT OR PLANE 15

SIGHTED, HAUL IN HYDROPHONE
AND USE AS A MICROPHONE FOR

VOICE COMMUNICATION.

= SICURE BUOY TO LIFe &
‘_ JACKIT OR RAFT.

'3~H" \
——
- \
Ad \
: 3 PULL PIN FROM THE
' . N\ SWITCH RELEASE KEY TO
bes : T d \ TURN ON TRANSMITTER
bakiast PLACE RUBBER PLUG IN
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Figure 5be ':;,Pdo? Balloon Target ML-sur[AP:

1. NOMENCLATURE: Pilot Balloon Target MI-307/

2. TYPE CLASSIFICATION: 3tandard A,
1. SECURITY REQUIREMENTS: Unelasszified.

4. PRIMARY USE OR CONCEPT OF EMPLOYMENT:
Used to assist in radar tracking of pilot balloons.

TO 943547915854514  P.yl

IM 750-5-3
MI=307/AP

5. BRIEF FUNCTIONAL DESCRIPTION:

Pilot Balloon Target ML-307/AP is a collapsible rada
reflector which is attached to a pilot bailoon to assist U
tracking the balloon. The MIL-307/AP is used witl
available radar equipment to determine upper wingd di
rection and upper wind velocity. Iilot Dalloon Targe
ML-307/AP is made of aluminum foil with wooden tein

forcements to prevent collapse aloft and oonsists of
square plane with fins mounted on top.

8. TECHNICAL CHARACTERISTICS:

Construction..._______ Triangular shaped, alumi
num £{oil backed op bals
frame.

Dimensions.. - cceea-u.- 90 in, long, 50 in. wide, 3
in. high.

Approximate weight ___ 100 g.

7. MAJOR COMPONENT:
Pilyt Bullovns Targel ML—-307/AP.

8. SET, SYSTEM, FACILITY, AND CONFIGURATIO!
APPLICATIONS:
This unit is used in a system with available radar

equipment and pilot balloons.

9. ADDITIONAL EQUIPMENT REQUIRED AND ALIX
ILIARY EQUIPMENT:

o, Additiongl Eauipment.

Radar equipment.
Pilot Balloon MIL-159, M1~160, ML~-151, and Pilo
Ballpon Target M1L—306/AP.

b. Awﬂiﬂ Eﬂigm.. None.
19. TOOLS AND TEST EQUIPMENT: Nobe,

11. REFERENCE DATA AND LITERATURE:
™ 11-6660-218=12, «25P.. AN/TMQ-4

12. REPAIR PARTS SUPPORT CAPABILITY:
No density.

13. TRAINING REQUIREMENTS:
Operator MOS 93-F-20.

14. TYPICAL BASIS OF ISSUE.

15. PRICE DATA:
a. Major item , . 8%0.24

E Reépair parts (1-year costl based Expendable, nonr:
on 100 equipments). pairable.

18. ITEM REFLACED: None,

17. REMARKS:
Issued as & replacement unit.
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FOREWORD

' This is the seventh of a series of nine separate manuals, each covering the standard, substitute stand-
ard, and limited standard Signal Corps equipments in a particular field. The nine manuals cover,
respectively, radio communication equipment, wire communication equipment, ground radar and
recognition equipment, radio direction finding equipment, power equipment, photographic equipment,
meteorological equipment, test equipment, and miscellaneous equipment.

This volume is arranged in two chapters. Chapter I includes principal items of equipment;
chapter II includes miscellaneous meteorological items. The items of equipment are presented in
each chapter by nomenclature type numbers in alphabetical and numerical sequence. The nomen-
clature type names of the equipments are listed alphabetically in the index at the back of the manual.

An illustration and the following information are given for each item of equipment included in
chapter I:

Nomenclature
Status
Signal Corps stock number
Technical literature
Description and application
Technical characteristics
Prinecipal components
Weights and volumes

The following information is given for each item of equipment included in chapter I1:
Nomenclature
Application and brief description
Signal Corps stock number

Status
The following abbreviations are used in this manual:

ac_ ... alternating current hr_ . ez hour
s L amplitude-modulated - ID________:___________ _____ inside diameter
AMP - - e e — - - -~ AMpeETe I e e e e e e et S B mare ADGHE
{ aApprox.. .. .. e R approximately ke oo e .- - Kkilocycle
C oo e centigrade b e pound
o o (S T R cveles per second g . R I long
o1t A e cubic 3 1] 0 e -~ -__ millibar
C-W- e .-~ continuous-wave Me. - oo e e - -~ megacycle
; CVC._ oo CYClE mi_ .o~ miile
' dbm_______._ e _ decibels below 1 mw mph . . ---w-... miles per hour
dO. o sase=aas e direet current mw._ . oo .. milhwatt
6 1124 ¢ 1 TR o | (% ¢} ()1 - 3 OD. .o I R outside diameter
DPDT. - double-pole, PO - i~ part of
double-throw psi_.. -~ iiieeeeee--..... pounds per square inch
| e Fahrenheit r-f .. R _ radio-frequency
L; femn I frequency-modulated rom_ - —oooooe---... revolutions per minute
(e fpm_ . e feet. per minute atd . __.___..... standard
£E e e m e ————— S foot ma._ .o --_. ... Imicroampere
he oo - high Ww._ . e et S used with
s I e mercury - Viamoaans B e e vOIE
| 1) s e horsepower , - (O P e - watt
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CONTENTS
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PRINCIPAL ITEMS OF METEOR-
OLOGICAL EQUIPMENT

AN/AMQ-2(*), Aerograph Equipment._.__.___.
AN/AMT-1, Radiosonde_______________ B
AN/AMT-2, Radiosonde_. .. _ . . ____.___.____"~
AN/AMT-3, Radiosonde_______._
AN/AMT-4, Radiosonde_._______. e
AN/FMQ-1(*), Radiosonde Receptor
AN/FMQ-2, Radiosonde Receptor
AN/GMD-1, Rawin Set_______
AN/GMQ-1, Wind Equipment______________
AN/GMQ-2, Ceilometer Set

AN/GMQ-3, Plotting Set_ . . _______________
AN/GRD-1A, Static Direction I“m(lor _______
AN/TMQ-1, Meteorological Station
AN/TMQ-3, Hydrogen Generator Set______
AN/TMQ-4, Meteorological Station Set
MC-573, Balloon Shroud._._.__._.

MI—~2-(*), Barometer

M1~-3-(*), Barograph________ _.

MI1~4, Thermometer___________

M L-—5, Thermometer_ . . __ .. _____.
ML-9, Barometer_ . _ .. _ . ______.______ e
M1~16, Hydrograph__ _____ . _________._ _
MI1~-29-(*), Support._ _ . .
MI1~47-(*), Theodolite_ - - . . __ . _______
MI1—62, Anemometer.. .. .- cccucu-suen-
MI~73, Wind Vane. .- . c..-c-azcanconcan
MI~74-A, Rotor_ . __

M1~77, Thermograph | N
MI~-78-(*%). Tripod e e e
MI~80-(*), Anemometer___________________
M1L-102-(*), Barometer__________
MI~103-(*), Register

MI~110, Timing and Telephone Set
MI~117-(*), Indicator A i
MI~119-(*), Clinometer. . __________.____.
MI~121-(*), Ceiling Light Projector__.____._
MI~-143—-(*), Weather Panel . ______________
MI—-144—-(*), Wind Recorder_ _ . _ . _ ________
MIL—-151-(*), Wind Intensity Transmitter___.
MIL—-152-(*), Wind Direction Transmitter___.
MI~-173-B, Weather Panel . _______________.
MI~174-B, Wind Recorder________________.
MI~180, Theodolite Mount_ _ . ________
MI,-183-(*), Weather Panel_._______ .= ____.
MI~185-(*), Generator_ __________________.
MI~217, Gauge_ . _ __ .. S
MI1~-224, Psychrometer_ . _ ___ ______ . ____.
M1-247, Theodelite. ... ...occvmcaccncocnoon
MIL=277, Thermograpll. ... ccmei= aos mmn o
MI-307(*)/AP, Pilot Balloon Target_ __ ___._
MI1-312/TM, Graphing Board . __ ___________
ML-313/AM, Psychrometer Equipment_____._
MI.-322/UM, Psychrometric Calculator
MI1~330/FM, Barometer

MIL-331/TM, Barometer______.______
MI~-352/UM, Thermometer._ . . .. _.
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MIL-353/AM, Strut Thermometer_ _ _________
SCM-1, Mobile Meteorological Station_______
SCR-658, Radio Set. __ _______ . ______.___ S
TS-407/AMQ-2, Aerograph C allbratmn Set. .
TS-538/U, Test Set.._ . __ ...

CHAPIER ll. MISCELLANEOUS METEOROLOG-

ICAL ITEMS

AM-7( )/FMQ-1, Amplifier

AS-11( )/FMQ-1, Antenna Aaqvmhlv e

AS-389/FMQ-2, Antenna Assembly

CN-2( )/FMQ-1, Voltage Regulator____

CY-295/UM, Case_ . _ . __.___. B

MC-191, Typewriter____ __ __ ____ . __.__

M K- 27/1“1‘.1(}4 Expendable ”ﬁ,r(lu are [tems._

MI~27. Repister_ - - -coone-n e me oo e

MIL-30, Gauge.__________

MI~-64-( ), Balloon

MI~81, Hose_ _______

MI-90, Candle_ . ___

MI~91, Lantern_ _ _

ML—-IOG, Chart _

MI—-122, l’lotllnf_f, Buard

MI~125, Seale___ . . . ____ _.

MI~126, Rule. . . _____

MI~129-( ), Bearing. . ___ .

MI~146, Telescope L T

MI~=1505, Balloon - - - . o

MI~156, Balloon_____ ______________._ e

MI~157, Balloon_.

MI~158, Balloon_________.

MI~159-( ), Balloon. _ .

MI~160, Balloon_______ _.

MIL—-161, Balloon_.

MI~162, Balloon___ .

M L—-—]GQ Junction Bn\

M1~170, Control Panel

ML-171, Terminal Box._.

ML-177, Scale_ _______ . _.

MI~178, Mounting . .

MI~-182, Chart Roll_.

M1~186, Nozzle.__ .

MI~187, Coupling._ ..

MI1~-188, Tubing_____ i B

M1~193, Hydrogen R(*gnlatnr

MIL-196, Nozzle.______

M1-209, Support . .

ML-211, Calibrator

M1~-212, Control Set__ ..

MI~216, Hose___ .. _.

MI1~-304A/TM, ("alf‘mm Ih (h‘l(](‘ (,Imrge

MI-305A/TM, Calcium Hydride Charge._ . __

MI1~315/GM, Pressure-Height Slide Rule___ __

MI-317( )/AMQ-2, 'Tt:zmrmmt-urc-Humidit}ar
Transmitter_____ | L T

MI~-319( )/AMQ-2, Pressure-Air Qpeed
Transmitter. - _ _. S

MI1-320/AMQ-2, Aprogmph Rncnr(lor.. ______
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This manual supersedes so much of TM 11-487, 2 October 1944, as pertains to meteorological equipment

CHAPTER |
PRINCIPAL ITEMS OF METEOROLOGICAL EQUIPMENT

PRESSURE -~ AIR SPEED
TRANSMITTER
ML-319/AMQ~-2

CASE CY-295/UM

; F R _" -‘-. ;*. h '., .-- I_r. ot b
o T S g e Ay TR T

igure 1.
Status: Substitute/Std. Stock No.: TAT7T-2.
Reference: 'T'M 11-2408,

Aerograph Equipment AN/AMQ-2(*) repre-
sents Aerograph - Equipments AN/AMQ-2 and
AN/AMQ-2A. Aerograph HKquipment
AN/AMQ-2(*) is designed for installation on
aircraft. It is synchro-type remote indicating
equipment used to measure and to provide in-
stantancous readings and continuous records of
the temperature, pressure, and relative humidity
of the atmosphere, together with the indicated air

CONFIDENTIAL

(4ODIFIED HANDLIIG AUTIORIIED

T A 1
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AEROGRAPH
, REGORDER -
ML- 320/AMO 2

, TEMPERATURE -HUMIDITY

TRANSMITTER ML-317/AMQ-2

Aerograph Equipment AN/|AMQ-2, magor components (less scale and calculators).

speed of the aircraft on which the equipment ig
mounted. The data thus obtained are corrected
and evaluated for use in weather analysis. Aero-
oraph Equipment AN/AMQ-2(*) consists of a
temperature-humidity transmitter, a pressure-air
speed transmitter, a remote-indicating recorder,
and humidity and temperature indicators. A
time-evaluator scale and the calculators necessary
for converting and correcting the data obtained

from the recorder are included.
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This manual supersedes so much of TM 11-487, 2 October 194/, as pertains to meteorological equipment

CHAPTER |
PRINCIPAL ITEMS OF METEOROLOGICAL EQUIPMENT
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Figure 1.  Aerograph Equipment AN[AMQ-2, major components (less scale and calculators).

Status: Substitute/Std. Stock No.: 7A7-2.  speed of the aireraft on which the equipment is
Reference: "I'NL 11-2408. mounted. The data thus obtained are corrected

" ' ¥ . » — *k " " : o b .
Aerograph  Equipment AN/ANQ-2(¥) repre- and evaluated for use in weather analvsis.  Aero-
) W - 1D . ) | | —*) A . :

sents  Aerograph  Equipments AN/AMQ-2 and oraph Fquipment AN/AMQ-2(*) consists of a
e[ c -~ .

| AN/AMQ-2A. Aerograph Equipment
AN/AMQ-2(*) is designed for installation on
aircraft. It is synchro-type remote indicating
equipment used to measure and to provide in-
stantancous readings and continuous records of
the temperature, pressure, and relative humidity
E{'* i i i e . N .- [1 I S T ‘|‘. . . tl I\l
| i of the atmosphere, together with the indicated amn rom the recorder arve meluded.

CONFIDERITH

temperature-humidity transmitter, a pressure-air
speed transmitter, a remote-indicating recorder,
and humidity and temperature indicators. A\
time-evaluator seale and the caleulators necessary

for converting and correcting the data obtained
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Data obtained Actuating element
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Range Accuracy Chart trace

——— e e L h——— ——————— - ¢ —

o — —— ————

Temperature_..______ .

- e e o .

—70° Cto +50°C__[ £1°_____ . Red.

Relative humidity._________| Hair hygrometer. coemeaaa| 10% t0100%, . ____| +109%,____ . _. Purple.

Atmospherie pressure______ | 2-cell aneroid diaphragm, temperature | 200 mb to 1,060mb__| +8mb___ areen,
’ compensated.

Airspeed_. . ______________ | Single-cell, spring-loaded diaphtagm, | 70 mph to 300 mph__| 45 mph_____| Brown.

temperature compensated.

——

—— == = — - L b —

TRANSMITTING AND RECEIVING UNITS: Self-
synchronous type.

CHART DRIVE: Low-inertia, 26-v, 400-cyec motor.

CHART SPEED: 12 in. per hr.

POWER REQUIREMENT: 25-v or 115-v, 400-cye power
source of airplane.

PRINCIPAL COMPONENTS

Temperature-Humidity Transmitter MI~317/AMQ-2.

Pressure-Air Speed Transmitter MI—31 9/AMQ-2.

Aerograph Recorder MI-320/AMQ-2 (AN/AMQ-2 only).

Aerograph Recorder MI1~320A/AMQ-2 (AN/AMQ-2A
only).

Mount M'T-321/AMQ-2.

Scale M1~321/AMQ-2 (AN/AMQ-2 only).

Scale M1~412/AMQ-2A (AN/AMQ-2A only).

Temperature Indicator ID-271/AMQ-2 (AN/AMQ-2A
only).

Humidity Indicator MIL-272/A MQ-2 (AN/AMQ-2A only).

Chart Roll M1-325/AMQ-2.

Psychrometric Caleulator M1.-322/UM.

Pressure Calculator M1.-323/UM.

Air Speed Caleulator M1.-324/UM.

Mixing Ratio Calculator M1L-326/UM.

Case CY-295/UM.

WEIGHT

The total weight of this equipment, unpacked, is approx-
imately 42 pounds.
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Figure 2. Radiosonde AN|AMT-1; Radiosonde Transmitler T-49C/AMT-1 assembled with Radiosonde Modulalor
MIL-310A]AMT-1 or MI.-310B/AMT-1.

Status: Standdrd. Stock No.: TA8325-1. Ref-  with the conditions of temperature and humidity
erence: T'M 11-2430. of the atmosphere at the altitude of the radio-

Radiosonde AN/AMT-1 is a meteorological in-
strument which 1s sent aloft, suspended from a
free balloon, to obtain soundings of the tempera-
ture, pressure, and relative humidity of the upper _ _ . :
atmosphere. It automatically transmits ampli- signals is transmitted. These signals are re-
tude-modulated radio-frequency signals inter- ceived, recorded, and interpreted at a ground
rupted at a frequency which varies in accordance  receptor station.

MOD!FIED HANDLING AUTHIORIZED

sonde. A baroswitch connects the circuits to the
transmitter successively, so that a repeating
sequence of temperature, humidity, and reference
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Figure 2. Radiosonde AN[AMT-1; Radiosonde Transmitler T-J9CT AMT-1 assembled with Radiosonde  Modulator
MIL=-310A]AMT=1 or ML-31013/ AN T-1.

Status: Standarvd. Stock No.: TAS325-1. Ref- with the conditions of temperature and humidity
erence: "I'NL 11-2430. of the atmosphere at the altitude of the radio-

Radiosonde AN/AMT-1 is a meteorological in-
strument which is sent aloft, suspended from a
free balloon, to obtain soundings of the tempera-
ture, pressure, and relative humidity of the upper

sonde. A baroswiteh conneets the eireuits to the
(ransmitter successively, so that a repeating
sequence of temperature, humidity, and reference

atmosphere. It automatically transmits amph- signals is  transmitted. These signals are re
tude-modulated radio-frequency signals inter-  ceived, recorded, and interpreted at a ground
rupted at a frequency which varies in accordance  receptor station.

930761 —51—-2

MODIFIED HANDLING AUTLIORITED

]
31
I-"lI | |
L =
i
Ty
f'a

3

YR WY
it

-
e &
- 3

o " 1 iy ] ' i
A T A S P R AT LR T L



COFLILPNTIRE I TS lilrn‘ el
e T PR R L TR R T N SRR R L DL L R LR SR LE LR b L e L ; :
| — W A R

TECHNICAL CHARACTERISTICS

RANGE OF MEASUREMENTS

ATMOSPHERIC PRESSURE: 1,060 mb to 10 mb.

TEMPERATURE: 460° C to —90° C.

RELATIVE HUMIDITY: 15 percent to 100 percent.

EFFECTIVE ALTITUDE: Up to 60,000 ft.
RADIOSONDE TRANSMITTER T-49C/AMT-1,

FREQUENCY RANGE: 70 to 74 me.

PRESET FREQUENCY: 72.2 m-.

TYPE OF SIGNAL: A-m, intermittent continuous
wave.

MODULATED BY: Relaxation (squegging) oscilla-
tor.

ANTENNA: Dipole, cent-er-fnd.
TUBE: 3A5.
POWER SUPPLY: Battery BA-67 (used with, but not

furnished with, the radiosondes). Battt*ry Pack
BB-208/AMT with storage battery adap!or Sig C

( ONF’D ENT Al ""’”’"Eﬂ HANDLIG AufiigR .z
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stock No. 27Z303-3, may be used as an emergency
substitute for Batterv BA-67.

SIGNALS RECEIVED BY: Radiosonde Receptors
AN/FMQ-1 and —1A.

PRINCIPAL COMPONENTS

Radiosonde Modulator MTI,- -310/AMT-1 or MI-310A/

AMT-1, ML-310B/AMT-1, ML-310D/AMT-1, or
 ML-310E/AMT-1.

Radiosonde Transmitter T-49C/AMT-1.

WEIGHTS AND VOLUMES

- Note. Radiosonde Modulators ML -310/AMT-1 (any model) and

Radio-
sonde Transmitters T-49C/AMT-1 are packed separately, each 24 to a con-
tainer,

Export packed

Weight Volume
Radiosonde Modulator ML-310/AMT-1  @b)

(cu ft)
(any model) . _____-_____________ 66 3. 82

Radiosonde Transmitter T-49C/AMT-1___ 61 3. 95

£ ey % . 1 AU A PR
i L ™ o0 e oy .I 5 74 ¥ '._-1 L 5 4 P B r ." '|I-" el K|
I. e N \ a4 o i P H:'.rﬁ"r:_f:mrv 1rz-;",.:|-‘_4._ mb‘."-‘ hhLL 7 VT i R T T L DO
L) e 1, AT . | v N

P




= PR RS e st % 8 T S g S S B LMSS S (8 m s s A
il

MR §| '\\_ X
'i

IHODIFIED HANDLING Aumom' i

AN/AMI2 () |
Status: Standard. Stock No.: 7A8325-2 (AN/ |
AMT-2), 7A8325-2A (AN/AMT-2A).  Reference: |

TM 11-2430 (AN/AMT-2), TM 11-2433 (AN/
AM'T-2A).

Radiosonde AN/AMT-2(*) represents Radio-
sondes AN/AMT-2 and AN/AMT-2A. Radio- !
RADIOSONDE MODULATOR sonde AN/AMT-2 is a meteorological instrument |
R T 1 which is sent aloft, suspended from a free balloon, I
g to obtain soundings of the temperature, pressure,
and relative humidity of the upper atmosphere.
[t automatically transmits frequency-modulated,
radio-frequency signals interrupted at a frequency
which varies in accordance with the conditions of
temperature and humidity at the altitude of the
radiosonde. A baroswitch connects the circuits
to the transmitter successively, so that a repeating
sequence of temperature, humidity, and reference
signals is transmitted. These signals are received,

T s e N M i BT M i, B a7

e e ——— e .

'RADIOSONDE

PRI LR recorded, and interpreted at a ground receptor sta-

i tion. By tracking the radiosonde with a radio

bl direction finder, wind direction and speed may
e I be determined also. Radiosonde AN/AMT-2A is |

Figure 3. Radiosonde AN|AMT-2; Radiosonde Transmiller similar to Radiosonde AN/AMT-2 and serves the

T-69/AMT-2 assembled with Radiosonde Modulator same purposcs, l')lli- differs froin 1t in appearance |
MI~-310D|AMT-1 or MI~310E/AMT-1. | and design and in certain technical characteristics. |

TECHNICAL CHARACTERISTICS

e e —— 1

AN/AMT-2 AN/AMT-2A |
RANGE OF MEASUREMENTS:
: ATMOSPHERIC PRESSURE._____.__.__| 1,060 mbto10mb_________________| 1,060 mb to 5§ mb.
| TEMPERATURE. . ___________ ___ -] +60° Cto —90°C______ . ______. 4-60° C to —90° C.
RELATIVE HUMIDITY ____ . ____ __ | 18% to1009% ____ - ... _..| 159 to 100%.
) EEFECTIVE ALTITUDE. .« oo i 180000 8 - o s o o s e e | (EOU, 0001 OF ‘MODE.
TRANSMITTING ELEM I*JNT.
FREQUENCY RANGE._ ... .. ... | 390 mcto4lO0me._____ . . _______. 400 mec to 406 me.
PRESET FREQUENCY ________ ______ 403me-_ - e 2| 403 mrc.
TYPE OF SIGNAL___._ . - o | Fm. i e | F-m,
MODULATED BY______ - . __ Relmatmn (squegging) o-:ullatm Relaxation (squegging) oscillator,
ANTENNAL - o s s se mise sos Sew vl HBIWAVE QIPOIC cra v v v murarscs s s Half-wave dipole.
POWER QUI’PI Y i oo ——__| Battery Pack BB-208/AMT (3 Bat- | Battery Pack BA-259.
teries BB-51 and 1 Battery BB-
52).
SIGNALS RECEIVED BY.._._... ____| Radiosonde Receptor AN/FMQ-2__| Radiosonde Receptor AN/FMQ-
2.
d jl Radio Set SCR-658______.__ e e Radio Set SCR~-658.
g .

—— e e ——— e ——

Note. Radiosonde Receptors AN/FMQ-l and AN/FMQ-1A may be used to record the signals transmitted by Radiosondes AN/AMT-2 and
AN/AMT-2A after they have been received by Radio Set SCR-658,

CONFIDENT]AL "o HanpLig: AutnoRizks
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N/AMT 2( ) |

T R e Status: Standard. Stoek No.: TA8325-2 (AN/
8 AMT-2), 7A8325-2A (AN/AMT-2A).  Reference:
A M 112430 (AN/AMT-2), TM 11-2433 (AN/
ANIT-2A).

Radiosonde AN/ANT-2(*) represents Radio-
sondes AN/AMT-2 and AN/AMT-2A. Radio-

RADIOSONDE MODULATOR sonde AN/ANMT-2 is a meteorologieal mstrument

] B[ MCZSoesaMT-r which is sent aloft, suspended from a free balloon,
" | to obtain soundings of the temperature, pressure,
; and relative humidity of the upper atmosphere.
3 [t automatically transmits frequeneyv-modulated,
radio-frequency signals interrupted at a frequencey
which varies in accordance with the conditions of

‘
i - _._i-_-"'. . 5

temperature and humidity at the altitude of the
radiosonde. A baroswiteh connects the cireuits

| b . . .
b to the transmitter suceessively, so that a repeating
5 sequence of temperature, humidity, and reference
. ; sienals is transmitted.  These signals are recerved,

RADIOSONDE & .
.' TRANSMITTER | recorded, and interpreted at a ground receptor sta-
T-89/AMT -2 I ) , : : .

5 tion. By tracking the radiosonde with a radio
direction finder, wind direction and speed may
A S RSB A Bl <y e D AN AT e ) bhe determined algo. Radiosonde AN/ANT-2A 1s

- ‘l [ ] " L] . : ; rf \ r 1 ‘), vy R - “ )
¥ & - .L.‘ ' i L] . — ( "“ ‘H {
Fronies, Radioxonde ANIAMT=2" Radiosnde Transhitlier mmilar to Radiosonde AN/ANII and serves th

) T-69] AMT-2 assembled aeith  Radiosonde  Modulator same purposes, but differs from 1t i appearance
M1L-310DJAMT-1 or MI1-310E/AMT-1. and design and in certain technical characteriaties,

TECHNICAL CHARACTERISTICS

AN/ANT-2 | AN//AMT-2A
RANGE OF MBEASUREMENTS:
c ATMOSPHERIC PRESSURE . . ___| 1,060 mb to 10 mb__ . __] 1,060 mb {o H mb.
TEMPERATURIE. e E60° C to —90° - ﬁﬂ” Cto —00° (.
RELATIVE ][UMH)I]\ __ .| 159, to 1009, __. - B  _ | 1% to 1009;.
; EFFECTIVE ALTITUDE . .. . .| 60,000 ft_ ___ . . | 100.000 ft or more.
TRANSMITTING ELIEMIENT:
FREQUENCY RANGE | 390 me to 410 me _ _| 400 me to 406 me.
PRESET FREQUENCY _ | 403 me. _. _, ) , . 103 me.
TYPE OF SIGNATI | F-m___ _ ___ . F-m.
NMODULATED BY . | Re Izn'ltmn (f«qm Lgm;,) 0OsC llluim Relaxation (squegging) oscillator,
ANTENNA .. [Talf-wave dipole_ . _. Half-wave dipole.
POWER SUPPIL ‘l .. .| Battery Pack BI3-208/ANI" l H Bat- | Battery Pack BA-259.
teries BB-51 and 1 Battery BB-
D2).
SIGNALS RECEIVED BY | | Radiosonde Receptor AN/FNQ-2 Radiosonde Receptor AN/FNQ-
2.
Radio Set SC'R-658 . Radio Set SCR-6HK.
{1
Note. Radiosonde Receptors AN/FMQ I and AN/FMQ-1A may be used to record the signals transmitted by Radiocondes AN/AMT 2 and
AN/ANMT-2A after they have been received by Radio Set SCR 658,
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AN/AMT-3
PRINCIPAL COMPONENTS

AN/AMT-2;
Radiosonde Modulator MI~-310/AMT-1 or MI~
310A/AMT-1, ML-310B/AMT-1, ML-310D/

AMT-1, or ML-310E/AMT-1.
Radiosonde Transmitter T-69/A M T-2 (any model),
AN/AMT-2A:
Sensing  Element  (includes
Humidity

Temperature Element
MI~419/AMT-4 and Element M-
418/ AMT-4).

Transmitting Element.

Figure . Radiosonde A N AMT-3, assembled for operalion.

Status: Standard. Stock No.: 7A8325-3.
erence: 'I'M 11-2431.

Radiosonde AN/AMT-3 is an instrument de-
signed for taking meteorological soundings of a
vertical column of the atmosphere. The radio-
sonde 1s dropped from a weather reconnaissance
aircraft and descends by parachute. During its
descent, the instrument transmits signals in
Morse code that provide data from which measure-
ments of the pressure, temperature, and relative

humidity of the atmosphere through which the

- CONFIDENT"A!

Fief-

ONFIDENTIAL 400> batoun ygoqegy

WEIGHTS AND VOLUMES

AN/AMT-2:

Note. Radiosonde Modulators M L-310/AMT-1 and Radiosonde Trans-
mitters T-69/AMT-2 are packed separately, each 24 to a container,

Eryport packed

Weight Volume
(h) (cuft)

Radiosonde Modulator MI.-31 0/AMT-1

(any model) . _ _ __ e e 65 3. 82
Radiosonde Transmitter T-69/AMT-2 (any

model) . _________ .. 64 4.05
radiosonde passes can be determined. These

signals may be received by the aireraft from which
the radiosonde was released or by other suitable
recetvers within range of the trahsmitter. Radio-
sonde AN/AMT-3 is used in arctic or remote
ocean areas, where the installation of ground
equipment is impractical, to obtain information
for use in weather forecasting and aircraft opera-
tion planning.

TECHNICAL CHARACTERISTICS

TYPE OF ELEMENT
TEMPERATURE: Bimetal thermometer.
PRESSURE: Double-bellows aneroid ecell.
HUMIDITY: Hair hvgrometer.
RANGE OF MEASUREMENTS
ATMOSPHERIC PRESSURE: 250 mb to 1,060 mb.
TEMPERATURE: —80° C to 4-60° C.
RELATIVE HUMIDITY: 15 percent. to 100 percent.
EFFECTIVE RANGE: Between 35,000 ft altitude and
sea level,
RATE OF DESCENT: 1,200 fpm, or less.
TRANSMITTER
TYPE: Single-tube, crystal-controlled, e-w.
FREQUENCY RANGE: 2to 6 me.
PRESET FREQUENCY : 3,135 ke.
TUBE: 3A4.
POWER OUTPUT: Approx .3 w.
RANGE: Up to 200 mi.
ANTENNA: End-fed, half-wave vertical.
POWER SUPPLY: 2 Batteries BA-67 (not fur-
nished with the equipment).
SIGNALS RECEIVED BY: Radio Receiver BC-
348 (any model) or any other e-w receiver of suitable
frequency range.

WEIGHT AND VOLUME

Unpacked and assembled for flight, Radiosonde
AN/AMT-3 weighs approximately 7)5 pounds. The over-all,
outside dimensions of each packaged radiosonde are
108 x 6% x 19% inches (.78 cu ft). Several packaged
radisondes are packed together in a nailed, wooden box.

MODIFIED HANDLING' AUTHGRSIER .
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PRINCIPAT, COMPONENTS

AN/AMT-2:

Radiosonde Modulator MIL-310/AMT-1 or MI,.-
ML-310B/AMT-1, ML-310D/

3IOA/AMT-1,
AMT-1, or ML-310FE/AMT-1.
Radiosonde Transmitter T—69/A M2 (any model).

AN/AMT-2A:

Sensing Element. (ineludes Temperature  Element,
ML-=1T9/AMT-14 and Humidity Element M-

FIR/JAMT-1).

Transmitting Element .

B

AN/AMY -3 |

Figure . Radiosonde NIAMT-3. asse mbled [or operalion.

Status: Standard. Stock No.: TAR325 . [f(:.’f—
erence: 'I'NI 11-2431.

Radiosonde AN/ANMT-3 is an instrument (lv
signed for (aking meteorological soundings of
vertieal column of the atmosphere.  The lmlm—
sonde i1s dropped from a weather reconnaijssance
aireralt and descends by parachute. During its
descent,  the instrument  transmils signals in
Morse ¢ mlv that provide data from which measure-
ments of the pressure, temperature, and relative

humidity of (he atmosphere through which the
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WEIGHTS AND VOLUMES
AN/AMT-2:

Note. Radiosonde NModulators ML-310/ANMT-1 and Radiosonde Trans-

mitters T-69/AMT-2 are packed separately, cach 21 to a container.

Iy port packed

Weight Volume
(/h) (cu ft)

Radiosonde  Modulator MIL-310/AMT-1

(any model) . | 65 3. 82
Radiosonde Transmittoer T-69/AMT-2 (anv
model) ; (G4 4. 05

radiosonde  passes can be  determined.  These
signals may be received by the aireraft from which
the radiosonde was released or by other suitable
recetvers within range of the (rahsmitter.  Radio-
sonde AN/AMT-3 is used in arctic or remofe
ocean arcas, where the installation of eround
cquipment is impractical, to obtain information
for use in weather forecasting and aireraft opera-
tion planning.

TECIHNICAL CHARACTERISTI('S

TYPE OF KLIEMENT
TEMPERATURE: Bimetal thermomefor.
PRESSURI: Double-bellows ancroid eell.
HUMIDITY: Hair hvgrometoer,
RANGE OF MEASURIEMIENTS
ATMOSPHERIC PRESSURI: 250 mb to 1,060 mb,
TEMPERATURE: —80° (! to | 60° (.
RELATIVE HUMIDITY: 15 pereent 1o 100 pereent.,
FFFECTIVE RANGE: Between 35.000 ft altitude and
sea level.
RATEOF DESCIENT: 1.200 fpm, or less,
TRANSMITTER
TYPE: Single-tube, crystal-controlled, e-w,
FREQUENCY RANGIE: 2to 6 me.
PRESET FREQUINCY: 3,135 ke.
TUBL: 3A1,
POWER OUTPUT: Approx .3 w.
RANGE: Up to 200 mi.
ANTENNA: End-fed, half-wave vertieal.
POWER SUPPLY: 2 Batteries BA 67 (not fur-
nished with the equipment).
SIGNALS RECEIVED BY: Radio Receiver 13C-
348 (any model) or anv other e-w receiver of sunitable
frequeney rangoe.

WEIGHT AND VOLUMI

Unpacked and assembled  for flght,  Radiosonde
AN/AMT- 3 weighs approximately 7'1 pounds. The over-all,
outside dimensions of ecach packaged  radiosonde  are
1078 x 6% x 19'4 inches (78 en ft).  Several packaged
radisondes are packed together in a naile d. wonden box.

MODIFIED HANDLItiG AuTHORZED~
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Iigure 5. Radiosonde AN|AMT-J.

Stock No.: TA8325-4. Ref-

Status: Standard.
ference: 'TM 11-2432.

Radiosonde AN/AMT-4 is a meteorological in-
strument which is sent aloft, suspended from a free
balloon, to obtain meteorological soundings of the
upper atmosphere. It automatically transmits
amplitude-modulated, radio-frequency signals, in-
terrupted at a frequency which varies in accord-
ance with the conditions of temperature and
humidity of the atmosphere at the altitude of the
radiosonde. A baroswitch connects the circuits
to the transmitter successively, so that a repeating
sequence of temperature, humidity, and reference
signals is transmitted. These signals are received,
recorded, and interpreted at a ground receptor
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Radiosonde AN/AMT-4 produces, also,
a signal by means of which it may be tracked by a
radio direction finder, so that wind direction and
speed may be determined. The data obtained are
used in weather forecasting, for planning aircraft
operations, and for calculating corrections to com-
pensate for the effects of wind and air density on
artillery fire.

TECHNICAL CHARACTERISTICS

RANGE OF MEASUREMENTS
ATMOSPHERIC PRESSURE: 1,060 mb to 5 mb.
TEMPERATURE: +460° C to —90° C.
RELATIVE HUMIDITY: 15 percent to 100 percent.
EFFECTIVE ALTITUDE: Approx 100,000 ft.
RADIOSONDE TRANSMITTER T-93/AMT-4.
FREQUENCY RANGE: 1,600 to 1,700 mec.
PRESET FREQUENCY: 1,680 me +2 me.
TYPE OF SIGNAL: A-m. ,.
MODULATED BY: Blocking oscillator.
ANTENNA: Dipole.
TUBES: 5794 (cavity tube) and 1U4.
POWERSUPPLY: Battery Pack BA-259/AM or Bat-
tery Pack BB-208/AMT plus 1 additional Battery
BB-51 (batteries used with, but not furnished with,
the radiosonde).
QIGNALS RECEIVED BY: Rawin Set, AN/GMD-1.
SIGNALS RECORDED BY: Radiosonde Receptor AN/
FMQ-1 or AN/FMQ-1A.

PRINCIPAL COMPONENTS

Radiosonde Modulator MD-104/AMT-4 {includes Tem-
perature Element ML-419/AMT-4 and Humidity Ele-
ment MI~418/AMT-4).

Radiosonde Transmitter T-93/AMT--4.

WEIGHTS
Unpacked (ea)
Radiosonde Modulator MD-104/AMT-4___ 350 grams.
Radiosonde Transmitter T-93/AMT-4_____ 300 grams.
Battery Pack BA-259/AM (not furnished).. 500 grams.
Battery Pack BB-208/AMT and 1 Battery 686 grams.
BB-51 (not furnished).

Note. For shipment, 24 modulators with accessories and spare parts are
packaged together in one shipping container, and 24 transmitters are pack-

aged together in a second shipping container,
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Iigure 5. Radiosonde AN]AMT-].

Status: Standard. Stock No.: TA8325-4. Ref-
ference: TN 11-2432.

Radiosonde AN/ANMT-4 is a meteorological in-
strument which is sent aloft, suspended from a free
halloon, to obtain meteorological soundings of the
upper atmosphere. It automatically transmits
amplitude-modulated, radio-frequency signals, in-
terrupted at a frequeney which varies in accord-
ance with the conditions of temperature and
humidity of the atmosphere at the altitude of the
radiosonde. A baroswitch connects the circuits
(o the transmitter successively, so that a repeating
sequence of temperature, humidity, and reference
sionals is transmitted. These signals are recetved,
recorded, and interpreted at a ground receptor

PR I TIAY W
l: ',:!,"1
A

VIR R Y 2 ' |

CONFI

o BT ol
e, _._.1_‘_1_

Al S8 A e S T o T e e ' ‘ ;
S e e ASF AR LN L TR A k™ i ai
{ . | | :""'-;-'. h":‘-ﬁf&.i.. s B } #ir.:["‘ ~ {I{' ,‘:"’t i 1" .HI_F: & ."-_'1-__ll" ¥ J._ 1 1 - -
i oy A J L '.: o A ULy A s L i N o T ]
i i I.ll St Y - 4 I_: B .:.‘ i "|‘._' . % f
#II ‘l_ - i _:. ; . ; b .. s n L '- -y

.'-Il - w
e . & = S LN J 3 YN R
B L b N e P T

e g e —

o ey
i e TCaga ' o g s e T BT el } SR 1P e N g Tk L L
T i e N Ly lr ‘ﬁ ' amad el o " i = . o ki
Lyl Sl gl A e LT R ‘hﬂ‘i.“j lh-l".ﬂ" il e e Rk ol ’_',_'__fl'"__iﬁ.‘.‘t__- 1= Ll ’

10 L | S LI R AT e e T L LA T R .

' .
- L]

g MODIRED iy, e

UG AUTHGRITEpAN/AMT-4

station. Radiosonde AN/AMT-4 produces, also,
a signal by means of which it may be tracked by a
radio direction finder, so that wind direetion and
speed may be determined. The data obtained are
used in weather forecasting, for planning aireraft
operations, and for caleulating corrections to com-
pensate for the effeets of wind and air density on
artillery fire.

TECHNICAL CIHHARACTERISTICS

RANGI OF MEASUREMENTS
ATMOSPHERIC PRESSURTE: 1,060 mb to 5 mb.
TEMPERATURIE: +60° C to —9° (.
RELATIVE HHUMIDITY: 15 pereent to 100 percent.
FEFECTIVE ALTITUDE: Approx 100,000 ft.
RADIOSONDIE TRANSMITTER T-93/AMT- 1.
FREQUIENCY RANGE: 1,600 to 1,700 me.
PRESET FREQUENCY: 1,680 me +2 me.
TYPE OF SIGNATL: A-m.
MODULATED BY: Blocking oscillator.
ANTIENNA: Dipole.
TUBES: 5794 (cavity tube) and 1T,
POWERSUPPLY: Battery Pack BA-259/AM or Bat-
tery Pack BB 208/ANT plus I additional Battery
B3 51 (batteries used with, but not furnished with,
{he radiosonde).
QIGNALS RECEIVED BY: Rawin Set, AN/GNMD 1.
SIGNALS RECORDIED BY: Radiosonde Receptor AN/
I'MQ 1 or AN/FMQ TA.

PRINCIPAL COMPONENTS

Radiosonde Modulator MD 104/AMT 4 fincludes Tem-
perature Blement. M, A 19/ANT 1 and Humidity Ile-
ment. ML -H18/ANT ).

Radiosonde Transmitter T 93/ANT 1.

WEIGHTS
Unpacked (ea)
Radiosonde Modulator N D 104H/ANT 1 350 grams.
Radiosonde Transmitter T -93/ANT 300 grams.
Battery Pack BA 259/AM (not furnished)_ . 500 grams.
Battery Pack BB 208/AMT and 1 Battery 686 grams.
BB 51 (not furnished).

Note. For shipment, 20 modulators with accessories and spare parts are
packaged together in one shipping container, and 214 transmitters are pack-
aged together in a second shipping container,
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Radiosonde Receptor AN/FMQ-1.

Figure 6.

Status: Limited/Std. Stock No.
2rence: 'IT'M 11-2403.

~ Radiosonde Receptor AN/FMQ-1(*) represents
Radiosonde Receptors AN/FMQ-1 and AN/FM Q-
1A. Radiosonde Receptor AN/F MQ-1(*) is an

assembly of electronic and electromechanical

P TA1326.  Ref-

‘devices especially designed to receive, indicate,

and record in printed form radio-frequency signals
modulated at an audio-frequency rate that are
transmitted by radiosondes such as Radiosondes

AN/AMT-1 and AN/AMT-2. The receptor can

be used independently for 72.2-megacycle opera-
tion (AN/AMT-1); for 403-megacycle operation
(AN/AMT-2), Radio Set SCR-658 is used in
conjunction with the receptor. All the com-

ponents of Radiosonde Receptor AN/FMQ-1(*),
except the antennas, are mounted on one rack.

AN/FMQ—1(*! ,DEMI!AAA

MODIFIED HANDLEG AUitioR:ZED

TECHNICAL CHARACTERISTICS

RADIOSONDE RECEIVER R-17/FMQ-1
TYPE: Superregenerative.
R-F RANGE: 56 to 85 me.
TYPE OF SIGNAILS RECEIVED: A-m.
NUMBER OF TUBES: 8.
POWER REQUIREMENT: 115-v to 125-v, 60-cye
ac.
ANTENNA: Coaxial vertical dipole.
FREQUENCY METER TS-29/FMQ-1
A-F RANGE: 0 to 200 cps.
NUMBER OF TUBES: 8.
POWER REQUIREMENT: 115-v, 60-cve ac.
RADIOSONDE RECORDER RD-3/FMQ-1
CURRENT RANGI: 0 to 500 ma.
NUMBER OF TUBES: 2.
RATE OF PAPER FEED: .4 in. per minute.
AMPLIFIER AM-7/FMQ-1
TYPE: Pulse.
NUMBER OF TUBES: 6.
POWER REQUIREMENT: 1 I15-v, 60-cve ac.
VOLTAGE REGULATOR CN-2/FMQ-1
INPUT VOLTACGE: 105 v to 125 v
INPUT CURRENT: 2.3 amp.
INPUT FREQUENCY: 60 =42 cps.
OUTPUT VOLTAGE: 115 v, 4.5 percent,
OUTPUT CURRENT: 1.3 amp.
PHASE: Single.
ANTENNA ASSEMBLY AS-11/FMQ-1
TYPE: Coaxial vertical dipole.
TRANSMISSION LINE: Radio-I'requencey Cable
RG-11/U, flexible coaxial (solid diclectric): 75-ohm
nominal impedance; 200 ft 1g.

Nole. The technical characteristies listed above for the individual com-
ponents-of Radiosonde Receptor A N/FMQ-1(*) apply equally to any model
of the component,

PRINCIPALL COMPONENTS

Radiosonde Receiver R-17/FMQ-1
Radiosonde Recorder RD-3/FMQ-1
Frequeney Meter T'S-29/FMQ-1
Amplifier AM-7/FMQ-1

Voltage Regulator CN-2/FMQ-1

Rack Assembly MT-47/FMQ-1
Antenna Assembly AS-11/FMQ-1 (two)

Note. Any model of any of the above equipments may be used as a com-
ponent of Radiosonde Receptor AN/FM Q-1(*).

WEIGHTS AND VOLUMES

Domestic Erxport

packed packed
Total weight (Ib)___ __ e .- 1,015 1, 309
Total volume (cu ft)__.__ __ _____ 06 138. 1
Shiptons___________________________ . 3. 45
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Figure 6. Radiosonde Receptor AN/FM()-1.

Status: Limited/Std.  Stock No.: TA1326.
rence: I'VM 11-2403.

Radiosonde Receptor AN/IENQ-1(*) represents
Radiosonde Receptors AN/FMQ-1 and AN/FMQ--
A, Radiosonde Receptor AN/FMQ-1(*) is an
assembly of electronic and  electromechanical
devices especially designed (o receive, indicate,
and record in printed form radio-frequency signals
modulated at an audio-frequency rate that are
(ransmitled by radiosondes such as Radiosondes
AN/AMT-1 and AN/AMT-2. The receptor can
be used independently for 72.2-megacycle opera-
tion (AN/AM'T-1); for 403-megacyele operation
(AN/AMT-2), Radio Set SCR-658 is used in
conjunction with the receptor. All the com-
ponents of Radiosonde Reeeptor AN/FMQ-1(*),
except the antennas, are mounted on one rack.

Ref-

CONFIDENT!AR
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TECHNICAL CHARACTERISTICS

RADIOSONDE RECEIVER R-17/FNQ-1
TYPE: Superregenerative,
R-F RANGE: 56 to 85 me.
TYPE OFF SIGNALS RECEIVED: A-m.
NUMBER OF TUBES: 8.
POWER REQUIREMENT: 115-v to 125-v. 6G0-cve
ac,
ANTENNA: (‘oaxial vertieal dipole,
FREQUENCY METIER TS-20/1 MQ)-1
A-IF RANGI: 0 to 200 eps.
NUMBER OF TUBES: 8.
POWER REQUIREMIENT: 115-v, 60-cyve ac,
RADIOSONDE RECORDER RD-3/I"'NQ-1
CURRENT RANGIE: 0 to 500 ma.
NUNBER OF TUBES: 2.
RATE OF PAPER FEED: .. in. per minntoe,
AMPLIFIER AM-7/FN Q-1
TYPI: Pulse.
NUMBER OF TUBES: 6.
POWER REQUIREMENT: 115-v, GO-cve ae,
VOLTAGE REGULATOR CN=-2/FNQ-1
INPUT VOLTAGE: 105 v to 125 v
INPUT CURRENT: 2.3 amp.
INPUT FREQUENCY: 60 + 2 CPSs.
OUTPUT VOLTAGIE: 115 v, 4.5 pereent.
OUTPUT CURRINT: 1.3 amp.
PITAST: Single.
ANTENNA ASSENMBLY AS-11/1°MQ -1
TYPIL: Coaxial vertical dipole.
TRANSMISSION LINI: Radio-I'requeney Cable
RG-11/U, flexible coaxial (solid dieleetrie) :
nominal impedance; 200 ft e,

75-o0hm

Note, The technienl charaeteristies listed above for the individnal com-
ponents of Radiosonde Receptor AN/FMQ -1(*) apply equally to any model
of the component.,

PRINCIPATL COMPONINTS

Radiosonde Receiver R=17/F MQ-1
Radiosonde Recorder RD-3/1MQ)-1
Frequencey Meter T'S-29/FMQ-1
Amplifier AM-7/T1°N(Q)-1

Voltage Regulator CN-2/FN Q-1

Rack Assembly MT-147/FNMNQ-1
Antenna Assembly AS=11/FMQ-1 (two)

Note. Any model of anv of the above caquipments may bhe nsed as a eom-
ponent of Radiosonde Receptor AN/FANQ 1(*),

WETGHTS AND VOLUMNIES

Domestic Irport

packed packed
Total weight (1h) L - LOLs 1,309
Total volume (en f).. 06 138. 1
Ship tons. . B g 3. 4D
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Figure 7. Radiosonde Receptor AN|F MQ-2, less Radiosonde
Receiver R-228/FMQ-2 and  Antenna Assembly

AS-289]F MQ-2.

Status: Standard. Stock No.: TA1326-2. Ref-

erence: TB 11-2403-4.
Navships 91266

Radiosonde Receptor AN/FMQ-2 1s an assem-
bly of electronic and electromechanical devices
especially designed to receive, indicate, and record
in printed form radio-frequency signals, frequency-
modulated at an audio-frequency rate, that are
transmitted by radiosondes such as Radiosondes
AN/AMT-2, AN/AMT-2A, and AN/AMT-7
(Navy equipment). When wind speed and direc-
tion are desired also, Radio Set SCR-658 1s used

in conjunction with the receptor to track the

radiosonde. All the components of AN/FMQ-2,
except the antenna, are mounted on one rack.
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TECHNICAL CHARACTERIS’

RADIOSONDE RECEIVER R-228/FMQ-2

TYPE: Superheterodyne.

R-F RANGE: 390 to 410 me.

INTERMEDIATE FREQUENCY: 21.25 me.

TYPE OF SIGNALS RECEIVED: F-m and/or
pulsed.

NUMBER OF TUBES: 20.

POWER REQUIREMENT: 115-v +10%, 50/60-
cye, single-phase ac; 1.25 amp.,

ANTENNA: Vertical, half-wavelength,
dipole.

FREQUENCY METER TS-29B/FMQ-1
AUDIO-FREQUENCY RANGE: 0 to 200 cps.
NUMBER OF TUBES: 8.

POWER REQUIREMENT: 115-v, 60-cyc ac.

RADIOSONDE RECORDERS RD-3B/FMQ-1 and

RD-3C/FMQ-1
CURRENT RANGE: 0 to 500 ma.
NUMBER OF TUBES: 2.
RATE OF PAPER FEED:

AMPLIFIER AM-7B/FMQ-1
TYPE: Pulse.

NUMBER OF TUBES: 6.
POWER REQUIREMENT: 115-v, 60-cyc ac.

VOLTAGE REGULATOR CN-2A/F \IQ o |
INPUT VOLTAGE: 105 to 125 v.

INPUT CURRENT: 2.3 amp.

INPUT FREQUENCY: 60 +2 cps.
OUTPUT VOLTAGE: 115 v +4.5 percent.
OUTPUT CURRENT: 1.3 amp.
PHASE: Single.

ANTENNA ASSEMBLY AS-389/FMQ-2
TYPE: Vertical, half-wave, concentric dipole
CHARACTERISTIC IMPEDANCE: 52 ohms
TRANSMISSION LINE: Radio Frequency Cable

RU-8/U, coaxial (solid dielectric); 52 ohms charac-

teristic impedance.

concentric

4 in. per minute.

PRINCIPAL COMPONENTS

Radiosonde Receiver R-228/FN Q-2

Radiosonde Recorder RD-3B/FMQ-1 or RD-3C/FMQ-1
Frequeney Meter TS-29B/FMQ-1

Amplifier AM-7B/FMQ-1

Voltage Regulator CN-2A/FMQ-1

Rack Assembly MT-678/FNMQ-2

Antenna Assembly AS-389/FMQ-2

WEIGHTS
, Domestic Export
packed packed

Total weight (Ib, estimated) - __ . .. __. 1, 036 1,372
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Figure 7. Radiosonde Receplor AN/FMQ-2, less Radiosonde
Receiver  R-228/FMQ-2  and lnh nna  Assembly
AS-289/F MQ-2.

Status: Standard. Stock No.: TA1326-2. Ref-
TB 11-2403-4.

erence:
Navships 91266

Radiosonde Receplor AN/FNQ-2 1s an assem-
bly of eclectronic and electromechanical deviees
especially designed to receive, indicate, and record
in printed form radio-frequency signals, frequency-
modulated at an audio-frequency rate, that are
transmitted by radiosondes such as Radiosondes
AN/AMT-2, AN/AMT-2A, and AN/ANT-7
(Navy equipment).  When wind speed and direc-
tion are desired also, Radio Set. SCR-658 is used

in conjunction with the receptor to track the
radiosonde.
the antenna,

All the components of AN/IFMQ-2,

exceept arec mounted on one rack.
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TECHNICAL CHARACTE nmu”‘“’"’

RADIOSONDIE RECEIVER R-228/FNQ--2

TYPI: Superheterodyne.

R-T" RANGE: 390 to 410 me.

INTERMEDIATIE FREQUIENCY: 21.25 me.

TYPID OF SIGNALS RECEIVED: FF-m and/or
pulsed.,

NUMBER OF TUBES: 20.
POWER REQUIRENIENT: 115-v
cye, single-phase ae; 1.25 amp.
ANTIENNA: Vertieal, half-wavelength,

dipole.

FREQUENCY METER TS-29B/1FNMQ--1
AUDIO-FREQUENCY RANGIE: 0 to 200 cp=.
NUMBER OF TUBIS: 8.

POWER REQUIREMIENT: 115-v, 60-cyve ac.

RADIOSONDE RECORDERS RD-3B/FNMQ-1 and

RD-3C/IFFNQ-1
CURRENT RANGIE: 0 to 500 ma.,
NUMBER OF TUBES: 2.
RATIE OF PAPER FEIED: 4 in. per minute.

AMPLIFIER AM-7B/FNQ -]

TYPE: Pulse.
NUNMBER OF TUBILS: 6.
POWER REQUIREMENT: 115-v, 60-cyve ac.

VOLTAGE REGULATOR CN-2\/FMQ-1
INPUT VOLTAGI: 105 to 125 v,

INPUT CURRIENT: 2.3 amp.,

INPUT FREQUENCY: 60 42 cps.
OuUTPUT VOLTAGE: 115 v 4.5 percent,
OUTPUT CURRENT: 1.3 amp.
PHLASTE: Single.

ANTIENNA ASSEMBLY AS-389/FFNMQ-2
TYPI: Vertical, half-wave, conecentric dipole
CITARACTERISTIC IMPEDANCIE: 52 ohms
TRANSMISSION LINE: Radio Frequeney Cable

RU-8/U, coaxial (solid dicleetrie); 52 ohms charae-
teristic impedance.

4-107,, H0,/60-

concentrie

PRINCIPAL COMPONENTS

Radiosonde Reeeiver R -228/F NM() -2

Radiosonde Recorder RD-3B/1FMQ -1 or RD -3C7FNMQ -1
Frequeney Meter TS -29B/17M Q) -1

Amplifier AN-7B/FMQ -1

Voltage Regulator CN-2A/FFNQ -1

Rack Assembly NT-678/1N(Q) 2

Antenna Assembly AS -389/F'NI(Q) -2

WEIGHTS
Domestic Irport
pracked packed

Total weight (Ib, estimated) _ 1, 036 1,372
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Figure 8. Rawin Set AN/GMD-1 y outdoor, over-all view of main assembly.

Status: Standard. Stock No. 7A1332. Reference:
TM 11-271.
- Rawin Set AN/GMD-1 is a radio direction
finder which is designed to track, automatically, a
balloon-borne radiosonde to altitudes in excess of
100,000 feet, over horizontal distances up to 125
miles. The set indicates and records the azimuth
and elevation angles of the radiosonde, and
receives, amplifies, and passes to a recorder the
radiosonde amplitude-modulated signals from
which temperature, relative humidity, and at-
mospheric pressure are computed. Wind direction
and speed are determined by plotting the azimuth
and elevation angles with the altitude (computed
from the temperature and pressure data). The
equipment consists of a main assembly and control
recorder; the main assembly is composed of a sup-
porting pedestal, a radio receiver equipped with a
servo’ system, an elevation unit assembly, an

" CONFIDENTIAL

antenna assembly, and an antenna control. Rawin
Set. AN/GMD-1 is part of a rawinsonde system
which obtains meteorological information used to
make weather forecasts and to make corrections
for the effects of atmospheric conditions on the
trajectory of projectiles.

TECHNICAL CHARACTERISTICS

EFFECTIVE ALTITUDE: 100,000 ft (when used with
Radiosonde AN/AMT-4). |
EFFECTIVE HORIZONTAL DISTANCE: 125 mi.
TYPES OF SIGNALS RECEIVED: A-m and f-m.
FREQUENCY RANGE: 1,660 to 1,700 me.
POWER INPUT: 115-v, 60-cyc ac; 1,500 w.
POWER SUPPLY: Provides 105-v de, regulated; 6.3-v
ac; and 180-v de for use in various systems,
ANTENNA SYSTEM
TYPE OF ANTENNA: Vertical dipole; 2 secctions,
ecach ¥4 wavelength long at 1,680 me.
TYPE OF REFLECTOR: Parabolic.
TYPE OF SCANNING: Conical.
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Figure 8. Rawin Set AN/GMD-1. outdoor, over-all view of main assembly.

Status: Standard. Stock No. 7TA1332. Referenee:
TN 11-271.

Rawin Set. AN/GNID-1 is a radio direction
finder which is designed to track, auntomatically,
balloon-borne radiosonde to altitudes in excess of
100,000 feet, over horizontal distances up to 125
miles. The set indicates and records the azimuth
and elevation angles of the radiosonde, and
recerves, amplifies, and passes to a recorder the
radiosonde amplitude-modulated signals  from
which  temperature, relative humidity, and at-
mospherie pressure are computed. Wind direetion
and speed are determined by plotting the azimuth
and elevation angles with the altitude (computed
from the temperature and pressure data).  The
equipment consis(s of a main assembly and control
recorder; the main assembly is composed of a sup-
porting pedestal, a radio receiver cquipped with a
servor system, an elevation unit assembly, an

" CONFIDENTIAL

antenna assembly, and an antenna control. Rawin
Set AN/GNMD-1 is part of a rawinsonde sys{em
which obtains meteorological information used {o
make weather forecasts and to make corrections
lor the effeets of atmospherie conditions on the
trajectory of projectiles.

TECHNICAL CHARACTERISTICS

EFFECTIVE ALTITUDE: 100,000 ft (when used with
Radiosonde AN/ANT ).
LFFECTIVE HORIZONTAL DISTANCIE: 195 mi.
TYPES OF SIGNALS RECEIVED: A-m and f-m.
FREQUENCY RANGE: 1,660 to 1,700 me.
POWER INPUT: 115-v, 60-cve ae; 1,500 w.
POWER SUPPLY: Provides 105-v de, regulated; 6.3-v
ac; and 180-v de for use in varions svsfemes,
ANTENNA SYSTIEM
TYPI OF ANTENNA: Vertieal dipole; 2 seetions,
cach Y4 wavelength long af 1,680 me,
TYPE OF REFLECTOR: Parabolic.
TYPL OF SCANNING: Conical.
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SPINNER MOTOR: Induction, capacitor start and
run; 115-v, 60-cyc ac; 1,750 rpm.

SPINNER GENERATOR: 1,750 rpm; 15-v, 30-cyc
ac; 2 phase, 2 wire, self-excited.

RECEIVING SYSTEM

TYPE OF RECEIVER: Superheterodyne.

NORMAL FREQUENCY: 1,680 mec.

INTERMEDIATE FREQUENCY: 30 me.

FREQUENCY CONTROIL: Automatic.

INPUT IMPEDANCE (receiver): 50 ohms. .

C-R OSCILLOSCOPE TUBE: 3JP1.

PRESENTATION (selected by oscilloscope setting):
a Error signal; b Modulated rf; ¢ Relative position
of transmitter.

ANTENNA POSITIONING SYSTEM

TRACKING: 3 types; automatic, local manual, re-
mote manual.

DRIVE MOTORS (elevation and azimuth); 60-v dc,
1.4 amp split stator, reversible; 1/20 hp at 5,000
rpm.

TACHOMETER GENERATORS (elevation and
azimuth): 2.1-v de at 100 rpm; self-excited, perma-
nent magnet.

POSITION INDICATION
SYSTIKM

SYNCHRO GENERATORS (elevation and azi-
muth): Type IV single-phase, self-synchronous;
energizing voltage 115-v, 60-cye ac.

AND RECORDING

930761—5H1—-—-3
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MODIFIED HANDI.MG AUWOR’ZED

SYNCHRO MOTORS (elevation
Type V single-phase, self-synchronous;
voltage 115-v, 60-cyc ac.

TYPE OF RECORDING: Time, elevation angles,
and azimuth angles printed on tape.

PRINTER MOTOR: 115-v, 60-cye ae, synchronous
type; capacitor run; single phase.

USED WITH: Radiosonde AN/AMT-4; Radiosonde Re-
ceptor AN/FMQ-1.

PRINCIPAL COMPONENTS

Pedestal AB-159/GMD-1

Antenna Assembly AS-462/GN D-1
Antenna Control C=-578/GMD-1
Receiver R-301/GNMD-1

Control Recorder CM-=577/GMD-1

WEIGHTS AND VOLUNMES

and azimuth):
energizing

Frport
U'npacked | packed
Total weight (Ib)___ .. ___._________ 2,140 3, 654
Total volume (cu ft) ... . ____. 155. 83 242. 5
(approx)
Ship tons__- - - .. o R 6. 6

Note. For export shipment, Rawin Set AN/GNM D-1 is packed in 11 wooden
crates.  For domestic shipment, the outrigger assembly, the antenna reflector
seetions, and the two cable reels are shipped unpacked; the other components
are shipped in seven transit eases. Usually, all components are arranged
and transported in a 1-ton trailer.
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Figure 9.

Stock No.: TA3400-1.

Standard.
erence: 'T'M 11-429.

Status: Ref-

Wind Equipment AN/GMQ-1(*) represents
Wind Equipments AN/GMQ-1 and AN/GMQ-1A.
Wind Equipment AN/GMQ-1(*) consists of a
support, a wind transmitter (anemometer and
wind vane) for measuring, and a wind panel for
indicating the instantancous speed and direction
of surface winds. Carrying cases are provided for
transporting the equipment. The support may
be installed permanently on the roof of a building
or semipermanently anywhere on the ground.
The wind panel 1s installed indoors wherever it is
convenient. Wind Equipment AN/GMQ-1A has
a transmitter made from 1mproved -corrosion-
resistant material and includes a rectifier power
unit and connecting cord which permit operation
of the equipment from a 115-volt, 60-cycle power
source.
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Wind Equipment AN/GMQ—-1A in use.

| TECHNICAL CHARACTERISTICS

WIND SPEED SYSTEM
ANEMOMETER: Cup-rotor, a-¢ generator type.
RANGE: 2 to 150 mph.
POWER REQUIREMENT:
WIND DIRECTION SYSTEM
WIND VANE ASSEMBLY: Vane shell, vane tail,
and counterbalance;
includes a rheostat
unit.

4 Batteries BA-30, con-
nected in series-paral-
lel, furnishing 3-v de;
or Recetifier Power
Unit PP-196/GMQ-1
(supplied with AN/
GMQ-1A only, but
when available may
be used with AN/

1 MQ-1) furnishing
24-v de when con-
nected to a 115-v a-c¢
source.

None.

POWER REQUIREMENT:

MODIFIED HANDLING AUTHORIZED
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Figure 9.

Status: Standard.
erence: 'I'NI 11-429.

Wind Equipment AN/GMQ-1(*) represents
Wind Equipments AN/GMQ-1 and AN/GMQ-1A.
Wind Equipment AN/GMQ-1(*) consists of a
support, a wind transmitter (ancmometer and
wind vane) for measuring, and a wind panel for
idicating the istantancous speed and direction
of surface winds.  Carrying cases are provided for
transporting the equipment. The support mav
be mstalled permanently on the roof of a building
or scmipermanently anywhere on the ground.
The wind panel 1s installed indoors wherever it is
convenient.  Wind Equipment AN/GMQ-1A has
a transmitter made from improved corrosion-
resistant, material and includes a rectifier power
unit. and connecting cord which permit operation
of the equipment from a 115-volt, 60-cyele power

SONree.,
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Wind Equipment ANJ/GMOQ-1A in use.

TECHNICAL CHARACTERISTICS

WIND SPEED SYSTION

ANEMONMETER: Cup-rotor, a-¢ generator tyvpe.

RANGIE: 2 to 150 mph.

POWER REQUIRENIENT: None.

WIND DIRECTION SYSTICN

WIND VANE ASSENMBLY: Vane shell, vane tail,
and counterbalance:
includes a  rheostat
unif.

POWER REQUIRENIENT: 4 Batteries BA-30, con-
nected in series-paral-
lel, furnishing 3-v de:
or Reetifier  Power
Unit PP-196/GNQ-1
(supplicd with AN/
GMQO-1A onlv, but
when available may
he used with AN/
GNMQ-1)  furnishing
21-v de when con-
nected toa 115-v a-c

sSOuree,

FMODIFIED HANDLING AUTHORIZEP
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0 WIND INDICATING SYSTEM
WIND SPEED METER: Rectifier-type, a-¢ milliam-

meter; 2 scales: lower
from 0 to 30 mph, grad-
uated in 1 mph inter-
vals; upper from 0 to
150 mph, graduated in
5 mph intervals.
¢ Accuracy: Within 14 mph
up to 30 mph. * Within
3 mph from 30 to 75
mph. Within 4 pereent,
of scale reading from 75
to 150 mph.

WIND DIRECTION METER: Low-voltage de, self-
synchronous repeater;
scale graduated in 10°
"intervals, cardinal and
intercardinal pointsde-
signated by letters.
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Accuracyv: Within 3° at
any point of the com-
pass.

SUPPORT: 15-ft, sectional steel mast; includes acces-
sories required for erection.

PRINCIPAL COMPONENTS
Wind Transmitter MI-203-B

. Wind Panel M1.-204-B

Rectifier Power Unit PP-196/GMQ-1 (AN/GMQ-1A

only)
Cord CX-891/GMQ-1 (AN/GMQ-1A only)
Support M1L-206-A |
Carrving Case M1L-207-B
Carrying Case M1.-208-A

WEIGHT AND VOLUNME

Total weight, crated (Ib) - - _ . ___________ e 2 270
Total volume, crated (cu ft)_____________ e 10
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1,000 FT —
RECORDER ML - 336/GMQ 2

SWITCH
SA-121/U
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LOOOFT
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AUTO $; PROJECTOR
|

TRANSFORMER il ML-335/GMQ-2

I
\ i
I
i

Jn

R

INDOOR
INSTALLATION

AN/GMQ-2

Figure 10. Ceilometer Set AN|/GMQ)-2, schemalic arrangement.

Status: Standard. Stock No.: TA490-2. Ref-

erence: T'M 11-2419.

Cetlometer Set AN/GMQ-2 produces, auto-
matically, an accurate record, continuous day and
night, of cloud height data. It consists of elec-
trie, electronie, and electromechanical devices
which measure and permanently record data from
which may be calculated the height of a cloud
above ground level. The equipment is designed
for permanent nstallation and is used chiefly at
air bases to ascertain ceilings.

TIHCHNICAL CHARACTERISTICS

PROJECTOR |
SCANNING ANGLE: 0° to 90° (automatic or man-
ual).
BEAM CANDLEPOWER: 25,000,000.
BEAM SPREAD: .8° x 4.8°,
MODULATION FREQUENCY: 120 eps.
PERCENT MODULATION: 90 percent.

CONFIDENTIAL

MODIFIED HANDllNG AUIHORHE’

MIRROR: Parabolic, 24-in. precision: 10-in. focal
length.

LAMP: 900 w; GE Type B-H6 Mercury.

LAMP LIFE: 25 hr, average.

AIR COMPRESSOR RATINCG: 6.4 cu ft free air
(sea level) at 17 Ib p;nn'o pressure at 550 rpm.

MOTOR RATING: 31 hp capacitor mrlmtmn, 1,175
rpm, 115-v, 60-cye, s:inglu—plmsn.

DETECTOR

SENSITIVITY (ratio of daylight intensity to reflected
modulated light): 108:1.

AMPLITIER: Fixed, tuned to 120 eve; bandwidth
85 to 165 eye. :

AMPLIFIER VOLTAGE GAIN: 2 X 106,

OUTPUT: .50 ua and/or 10 mw at 120 cve over
100-ohm line.

SCANNING RATE:

RECORDER

SIGNAL RECORDER: Ink mechanism.

ANGLE OF INCLINATION RECORDER: Inkless
marking mechanism.

CHART SPEED: 3, 6, or 12 in. per hr (regulated by
selected gear train).

| eyele each 12 minutes.
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SWITCH

TYPE: Knife-blade; two-pole, single-throw.

LOAD CIRCUITS: 2; one, fused at 60 amp, supplies
projector; the other, fused at 10 amp, supplies de-
tector and recorder.

POWER CHARACTERISTICS
SUPPLY REQUIRED: 115-v, 60-cye, single-phase
i ac. (All major units must operate from same
phase.) |
MAXIMUM STARTING CURRENT: 52 amp.
NORMAL OPERATING CURRENT: 20.5 amp.
: DETECTOR HEATER CURRENT: 2.6 amp.
POWER FACTOR (normal operation): 87 percent.

SCALE
ML-356/6MQ-3
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PRINCIPAL COMPONENTS

Name Dimensions (in., unpacked)
Projector ML-335/GMQ-2_______ 63 x 35 x 47.
" Detector ML-336/GMQ-2________ 29 x 16 x 19%.
Recorder M1-337/GMQ-2__ ___ __ 64 x 19 x 39.

Switch SA-121/U________________ 15%s x 13% x 7"s.

Test Set T'S-555/GMQ-2.

WEIGHTS AND VOLUMES

Domestic Export
Unpacked  packed packed
Total weight (Ib)._____ . 3, 490 4,430 5,610
Total volume (cu ft)_______ 125 220 291
Shiptons____ _____________ ______. ... 7. 27

PLOTTING SURFACE
§ ML-347/6MQ -3

T*T_mq:—:u;.:'." =
CErsmaaTeTR T

SCALE
ML-~349/6MQ-3

Figure 11. Plolting Set AN/GM()-3, components.

Status: Standard. Stock No.: TA1283-3.
ence: TM 11-2418.

Plotting Set AN/GMQ-3 1s used to compute
eraphically and to plot to scale, from data ob-
tained from meteorological balloon soundings,
speed and direction of winds aloft with reference to
distance, time, and altitude. The equipment
consists of a plotting chart and a variety of scales
and rules. It may be used on a table or similar
flat surface, or may be mounted on Plotting Board

\ | M1.-122.

CONFIDE. i vl

Refer-

(ODIFIED HANDLINIG AUTHORIZED

PRINCIPAL COMPONIENTS

Plotting Surface MI1.-347/GN Q-3
Rule MIL-348/GMQ-3
Scale MI.-349/GNQ-3
Scale M1.-356/GMQ-3

WEIGHTS AND VOLUME

Fxport
Unpacked  packed

Total weight (1b)____.___ . e S 1. 56 2.5
Total volume (cu ft)_ .. . o R . 18
- 15
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AN/GRD-1A

Figure 12. Static Direction Finder AN/GRD-1A4, typical installation.

Status: Standard. Stoek No.: TA856—-1A. Refer-
ence: 'I'N1 11-2693.

Static Direction Finder AN/GRD-1A is used to
deteet and locate statie discharges which occur in
the atmosphere. The equipment consists of a loop

ntenna system, an amplification system, a
sathode-ray oscilloscope indicator provided with
an azimuth scale, and the necessary operating
accessories. T'wo or more simultaneous readings
are made with identical equipments separated by
several hundred miles and are communicated by
radio to a central plotting station where the
location of the discharge is determined by triangu-
lation. Plotting Equipment PT-203/GRD-1 is
used with Static Direction Finders AN/GRD-1A
for plotting the azimuths determined by the
direction-finding equipment. Camera PH-557/-
TKFH, Developer PH-559/TFQ, and Viewer PH-
558/ TP are used to prepare and observe photo-
graphic records of the traces on the oscilloscope
screen.  These  equipments are deseribed in
TM 11-487F. |

TECHNICAL CHARACTERISTICS

FREQUENCY RANGIE: 8 to 12 ke.
OPERATING RANGE: 2,000 mi.

NUMBER OF TUBES: 30.

ANTIENNAS: 2, loop tvpe.

POWER REQUIREMENT: 115-v, 50/60-cyc ac.
CURRENT CONSUMPTION: 4 amp.

"ONFIDE

PRINCIPAL COMPONENTS

Over-all dimensions (in.)
Name Length Ileight Depth

Cabinet Assembly OA-16/GRD- 207 4137  165%4
1A.

Indicator ID-159/GRD-1A.

Amplifier AM-107/GRD-1A.

Rectifier-Oscillator PP-179/
GRD-1A.

Loop Antenna AT-114/GRD-1A 50
(Serial A).

Loop Antenna AT-114/GRD-1A 5
(Serial B).

=
‘ﬁ\—
-
S
=
-l
e
—

Mounting MT-436/GRD-1A___ 48% 6116 12
Calibrator TS-410/GRD-1A___._ 10'Ys 8% 014
Chest CY-424/GRD-1A_______ 3434 2714 1914

ASSOCIATED EQUIPMENT

(Used with, but not a part of, Static Direction Finder
AN/GRD-1A))

Timing Unit TD-8/GRD-1A
Camera PH-557/TFH

Developer PH-559/TFQ

Viewer PH-558/TFP

Plotting Equipment PT-203/GRD-1

WEIGHT AND VOLUNME

Frport

packed
Total weight (Ib)___ _ . ... 1, 400
Total volume (cu ft)____ . ___ . _._ 72
Shiptong.. .- --ooc A o s oy e o 1. 8
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AN/GRD~1 A

Figure 12.  Static Dirvection Finder AN/GRD—-1.1A, typical installation.

Statns: Standarvd., Stoek No.: TASHKG- 1AL Hrj/'r'!'—
ence: 'I'NL 112693,

Statiec Direetion Finder AN/GRD-1A 1s used to
deteet and loecate statie discharges which oceur in
the atmosphere. The equipment consists of a loop

wenna system, an  amplification  system, a

tthode-ray oscilloscope indicator provided with
an azimuth scale, and the necessary operating
accessories.  Two or more simultancous readings
are made with identieal equipments separated by
several hundred miles and are communicated by
radio to a central plotting station where the
location of the discharge is determined by triangu-
lation. Plotting Equipment PT-203/GRD-1 is
used with Statie Direction Finders AN/GRD-1A
for plotting the azimuths determined by the
direction-finding equipment.  Camera PH-557/-
TEIH, Developer PH-559/T1Q, and Viewer PH-
558/ TP are used to prepare and observe photo-
oraphic records of the traces on the oscillose ope
screen.  These  equipments  are  deseribed  1n

TNI 114871,

TECHNICAL CHARACTERISTICS

FREQUENCY RANGE: 8 to 12 ke.
OPERATING RANGE: 2,000 mi.

NUMBIER OF TUBES: 30.

ANTIENNAS: 2, loop type.

POWER REQUIREMENT: 1 If‘- v, 50/60-cye ac.
CURRENT CONSUMPTION: 4 amp.

g ENTIA)

PRINCIPATL COMPONENTS

Orver-all dimensions (in,)
Nname Length Ilciaht Depth

Cabinet Assembly OA-16/GRD - 207 13,6 165,
1A.

Indicator ID- 159/ GRD 1A,

Amplifier AM-107/GRD -1A.

Rectifier-Oscillator PP 179/
GRD-1A.

Loop Antenna AT 114/GRD 1A 50Y H4s 1
(Serial A).

Loop Antenna AT - 114/GRD 1A 50!} Hil. 11
(Serial B).

Mounting MT-436/GRD--1A_ . 485 6, 12

Calibrator TS-410/GRD- 1A _ 101, 85 05

Chest CY-424/GRD 1A 3434 275 1015

ASSOCTIATED EQUIPMENT

(Used with, but not a part of, Static Direction Finder
AN/GRD-1A))

Timing Unit TD 8/GRD 1A
(CCamera PH--557/TFH

Developer I‘JI- 5659/ TEFQ

Viewer PH-5/538/T1I'P

Plotting Equipment PT-203/GRD 1

WEIGHT AND VOLUNE

Irport

packed
Total weight (Ih)._ . 1, 100
Total volume (en f{) _ 72
Ship tons__. _ 1. 8
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Figure 13.

Stock No.: TA1124-1. Ref-

Status: Standard.
erence: 'I'M 11-2406.

Meteorological Station AN/TMQ-1 is an casily
transportable weather station for temporary use
in tactical operations. It includes equipment for
obtaining and evaluating a wide variety of mete-
orological data. The major part of the compo-
nents of the station is packed in six carrying cases
which can be assembled into furniture. With the
addition of communication facilities, supplies, and
local weather maps, the station may be used to
plot weather maps and make weather forecasts.

TECHNICAL CHARACTERISTICS

DATA OBTAINABLE: Surface wind direction and speed.
Winds aloft direction and speed.

Surface temperature, atmos-

pheric pressure, and relative
humidity.
Cloud height (ceiling).
Amount of precipitation.
SHELTER: None, or anyv available tent, building, or
cargo truck.
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AN/TMQ —1

Meteorological Station AN|/TM)—1 set up for operation.

PRINCIPAL COMPONENTS

Name Dimengions (in.) 4 {f;'?)m ‘(: ri”}?;s

Case CY-178/TMQ-1__.._. 37x 33 x 13. 160 0.2

1 Plotting Board ML~
122.

1 Rule MI1.-126.

1 Seale M1.-177.

1 Slide Rule M1.-59.

Charts, forms, and sta-
tionery.
Case CY-179/TMQ-1___.
2 Barometer M1-102.
1 Gauge MI1-217 and
Support, M1.-209.

2 Psychrometer M1.-24.

1 Telephone EE-8
(component of tim-
ing and Telephone
Set ML~110).

1 Wind Transmitter
MI1.-203.

1 Wind Panel ML-204.

8 Battery BA-30.

1 Tool Equipment.

1 TE-33.

<
=)

31 x 24 x 12_ 130

17
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Figure 13.

Status: Standard.  Stock No.: TA1124-1. Ref-
crence: "I'NL 11-2406.

Meteorological Station AN/TNQ-1
transportable weather station for temporary use
in tactical operations. It ineludes equipment for
obtaining and evaluating a wide variety of mete-
orological data. The major part of the compo-
nents of the station i1s packed in six carrving cases
which can be assembled into furniture.  With the
addition of communication facilities, supplhes, and
local weather maps, the station may be used to

plot weather maps and make weather forecasts.

1S an casily

TECHNICAL CHARACTERISTICS

DATA OBTAINABLE: Surface wind direetion and speed.
I‘ ¥ a L] L]

Winds aloft direetion and speed.,
Surface femperature,  atmos-

pherie pressure, and relative
humidity.
Cloud height (eceiling).
Amount of precipitation.
SHELTER: None, or anv available tent, building, or
cargo truck.

] Pa
"'I

viODFIED HANDI.!NG AUTIH‘ ?EZEE

T ANEMOMETER AND
"WIND VANE MAST

PLOTTING

Mceteorological Station AN/TM)—1 set up for operalion.

PRINCIPAL COMPONENTS

s : . - Wieights Volwmes
Name Dimensions (in) (Ih) (cn 1)

(‘ase CY-178/TMQ-1__ 37 x 33 x 13- 160 0, 2

| Plotting Board MI,
122:

I Rule MI-126.

| Scale MI1.-177.

I Slide Rule ML,

(‘harts, forms, and sta-
tionery,

(‘ase Y179/ TMQ

2 Barometer M1.--102.

I Gaunge M1, 217 and
Support M1.-209.

2 Psvehrometer M1-21.

I Telephone EI5-8
(component of tim-
ing and ‘Telephone
Set ML-110).

| Wind Transmitter
MI.-203.

| Wind Panel M1, 2041,

8 Battery BA-30.

1 Tool Fquipment.

| TI-33.

31 x 24 x 12_ 130 D &

17
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Weights Volumes
Dimensions (in.) (Ih) (cu ft)

63 x 26 x 7__ 215 . 6.6

Name
Case CY-180/TMQ-1___

I Support ML-206.

I Tripod MI1.-78.

Hardware.

ase CY-181/TMQ-1____ .

2 Hydrogen Generator
MI.-303/TM.

I Timing and Tele-
phone Set MI.~110
(components).

I Theodolite MI1,-247
Miseellaneous
pibal equipment
and accessories,

Case CY-97/TMQ-2___.

I Ceiling Light
Projector
MI-318/TMQ-2.

31 x 24 x 15. 145 6. 5

27 x 27 x 23___ 130 0.7

MANIFOLD
ML~-344/TMQ-3

g

£ & ,g
- b §
| g HYDROGEN
; ® 'GENERATOR .
| b4 ML-303/TM
;%
i

-
==

¥ | R

I

N . om N AUTHORIZED

Weights Volumes

Name Dimensions (in.) (h) (cu ft)
Case CY-206/TMQ-2_._. 36x22x 12 .- 115 5. b
1 Clinometer
MI-119.
1l Generator
—=5/TMQ-2.
Inflation Shelter
S-13/TM________ - _ 70x22x12 170 10. 7
Balloons M 1.-50,
M [r‘ﬁ], BIIJ'—ﬁ'
Lanterns M1.-91.
Calcium Hydride
Charges MT.-304/T M.
WEIGHT AND VOLUME
Ivx port
packed
Total weight (Ib)___ __ e 2 227
Total volume (cu ft). s sm e 100
Ship tons_______ e I 2.5
Status: Standard. Stock No.: 7A1012-3. Ref-

erence: I'M 11-2413.

Hydrogen Generator Set AN/TMQ-3 consists
of six Hydrogen Generators ML-303/TM (two
spares), a Manifold ML-344/TMQ-3, four lengths
of Hose MI.-81, punches, and a Carrying Case
Cy-219/TMQ-3. The set is used with four
Calcium Hydride Charges ML-305/TM or MI,-
305A/TM, or with Calcium Hydride Charges
MIL~305/TM or MIL~305A/TM in combination
with Calcium Hydride Charges ML-304/TM or
ML~304A/TM to produce hydrogen gas to inflate
30-, 100-, or 350-gram meteorological balloons.
The caleium hydride charges are not components
of Hydrogen Generator Set AN [TMNQ-3.

WEIGHTS AND VOLUME
Domestic Erport
Unpacked packed packed

o s 45 75 75
SRR A T

Total weight (Ib)__. _
Total volume (cu. ft.).
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_ _ ‘ Weights Y olumes Weights Yolumes ;
Name Dimensions (in.) (Ih) (cn ft) Name Dimensions (in.) (h) (cu f1) |
Case CY-180/TMQ-1___ 63 x 26 x 7__ 215 6. 6 Case CY-206/T N Q)-2 36 x22x12___ 115 D. O |
| Support M1.-206. I Clinometer |I
I T'ripod MIT,-78. NIL-119. |
Hardware. I Generator
Case CY-181/TMQ-1__. 31 x 24 x 15 145 6. 5 (=5/TNMNQ-2.
2 Hydrogen Generator Inflation Shelter
M1, 303/ TM. S—13/TM _ - 0x22x 12___ 170 10. 7 |
[ Timing and Tele- - Balloons NI1.,-50, 7‘
phone Set, MI-110 MI-51, ML-61.
i (components). Lanterns NT,-91, |
| I T'heodolite N1,-217 Caleium Hydride l
| NMiscellancons Charges N 1.-304/T M.
‘ pibal equipment
i and accessories, WEIGHT AND VOLUME :
' Case CY-97/TMQ-2. . 27x27x23.__ 130 0. 7 apors
I C'eiling Light Total weight (Ih) 2 224
Projector Total volume (cu i) | 100
MT.-318/TNQ)-2. Ship tons_ . _ 2. 5
Status: Standard.  Stock No.: TA1012-3. Ref-
erence: T'NI 11-2413,
Hydrogen Generator Sef AN/TNIQ 3 consists
s ol six Hydrogen Generators NI 303/T M (two
spares), a NManifold M [.=344/TNIQ-3, four lengths Q’
e of Hose MIL-81, punches, and a Carrving (ase
Cy-219/TMQ-3.  The set is used with four |
Caleium Hydride Charges ML-305/TNM or M1,
B05A/TN, or with Caleium Hydride Charges
ul-344rTaia=3]  ML~305/TM or Ml 305A/TN in combination
with Caleium Hydride Charges ML-304/TM or y
ML~304A/TNI to produce hydrogen aas to inflate |
30-, 100-, or 350-gram melcorological bhalloons.
The caleium hydride charges are nof components Jl
of Hydrogen Generator Sef AN/TNIQ- 3.
HYDROGEN
GENERATOR
ME=ID LT WEIGHTS AND VOLUME
Domestic Irport
Unpacked pacled  paclied
Total weight (1h) 15 75 75
Total volume (cu. f(.) 309
| j
| |
| |
I; j
f 3
4 ) :
li‘ {AN/TMQ- 3 |
Figure 14, Hydrogen Generator Sel ANITMO-3, assembled.
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Figure 15.

(gen-
Reference:

Status: Standard. Stock No.: TA1124-
eral use), 7A1124-2.1 (tropical use).
TM 11-2426.

Metcorological Station Set AN/TMQ-4 is an
assemblage of equipment for measuring and
computing meteorological data used by ground
artillery units to make corrections for the effect
of atmospheric conditions on the trajectory of
projectiles. The set, designed for rapid instal-
lation and removal, can be set up in the open or
in any available shelter; three of the six wooden
carrying cases can be assembled into furniture.
Accessories, equipment, and supplies - (for use
with radiosonde receiving and recording equip-
ment), and pilot balloon tracking equipment
are included.

TECHNICAL CHARACTERISTICS
DATA OBTAINABLI:

L E

Surface wind direction and speed.
Winds aloft direction and speed.
Surface temperature, atmos-
pheric pressure, and relative
humidity.
Temperature,
ative humidity
\ atmosphere.

o A

pressure, and rel-
of the upper
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DLING, AUTHORIZED e

CASE ";
CY-280/TMO -

-lq

. .._4 -h
Wl -
Teaiiat u..h

.
-
P el
fatl

4 -
S
- 7 i -

CASE
CY-180/TMQ-

1 ' f [ d r] . i
Y | i % Ll ! + M el pnie'd ksl \ J
R R S AR ALt R A RS 5 SR L e 'H s

Meteorological Station Set AN/TMQ~4, major components packed for export.

Radiosonde Receptor
AN/FMQ-1.

Radio Set SCR-658.

Power Unit PE-75.

ASSOCTIATED EQUIPMENT:

PRINCIPAL COMPONENTS,

Weights 1olume
(cu ft)

o. 2

Dimensions
(in.) (h)

32 x24 x 12 130

Name

Case CY-179/TMQ-1____.
Barometer ML-102.
Wind Panel M1-204.
Wind Transmitter

MI.-203.
Psychrometer M1,-24.
Pyschrometer M1L-224.
Telephone EIN-8.
Miscellaneous tools

and accessories.

(ase CY-180/TMQ-1_..__
Support. MI1-206.
Tripod M1.-78.

Case CY-181/TMQ-1__.
Theodolite MI1.-247.
Timing and Telephone

Set MI.-110.
Miscellaneous pibal

equipment and
accessories.

63 x 26 x 7 215 6.65

32 x24x15 145 6. 66
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CASE
CY-IBI/TMQ~-I

CASE
CYy-28B0/TMQ -4

2 CASES
CY-219/TMQ -3

CASE
cCY-179/7TMQ -1

CASE
cY-180/TMQ -]

BnG :”' #.;"—:l..‘_ i h ey "_..,'- - et g Y 4reg _‘.'. - ..1 ! '1_._:-"_' "".- 'r r .
CW-113/TMA - R SR I e ARy o e S st

4

INFLATION SHELTEHl |
S-13/TM

{

AN/ TMQ-4 0

B e e e, W i

Figure 15.  Meteorological Station Set AN/TAM =74, major components packed for cxport.

187”-[”-\:.' Hl?l“ilﬂ-l'(]. Sff”(f"* j\r”_: 71\]]24 2 (Ll:.[\[]—. *\RH()(W\IIHI) ]Jf;’llli\”?\:l “.‘H“HHUH[‘{' “{‘{'{‘]}Iln‘
) AN/FNMQ 1.

eral use), 7A1124-2.1 (tropical use). [Reference: Radio Sef SCR 658
HES RO el & A oy,

TN 11-2426. Power Unit Pl 75.
Meteorological Station Set AN/TNIQ-4 15 an

HRH(‘IH')]H;_{'(‘ of [‘(]lli])ﬂl(‘lli for mvns—mring 3l!lf| PRINCIPAL COMPONENTS

computing meteorological data used by ground

artillery units to make corrections for the effect LY RIS [ytenrions s
| of atmospheric conditions on the trajectory of Case CY-179/TMQ - 39 ¢ 21 x 12 130 5. 2

projectiles.  The set, designed for rapid mstal- Barometer N1, 102,

lation and removal, can be set up in the open or Wind Pancl ML--204.

in any available shelter; three of the six wooden W IL;‘;'_QO,;”“'H""“pr

carrying cases can be assembled into furniture. ],H},(,|ljr{},]]'t,'1(,_r AT, 91

Accessories, equipment, and supplies - (for use Pyschrometer M1-224.

with radiosonde receiving and recording equip- Telephone EI-8.

Miscellaneous tools

ment), and pilot balloon tracking equipment |
) and accessories.

are included.

Case CY-180/TMQ-1_.. . 63x26x7 215 6. 65
i TECHNICAL CHARACTERISTICS Support MIL-—-206.
. DATA OBTAINABLE: Surface wind direction and speed. Tripod MI1-78. |
Winds aloft direction and speed. Case CY-181/TMQ-1___. . 32x24x15 145 6. 66 jr
Surface temperature, atmos- Theodolite M1.,-247. i
pheric pressure, and relative Timing and Telephone |
humidity. Set MI~110. |
Temperature, pressure, and rel- Miscellancous pibal |

ative humidity of the upper equipment and

» \ atmosphere. accessories.
030761 —51——4 L 19
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MC-573
Name Dimensions W ei hr‘s Volumes
(in.) J (cu ft)
Case CY-280/TMQ-4_.___ 32 x 21 x 15 ]50 5 9

Battery Charger PE-
163 and accessories.

Test Kquipment, T'S-
30/FMQ-1.

Ballon Shroud MC-573.

Misecellaneous acces-
SOTICS.

Case CY-219/TMQ-3__._._. 27x12x 18 45 3. 5

Hydrogen Generator
set AN/TMQ-3

(2 furnished).

SHROUD

NFIDENT’M MODIFIED HADLING AuORZED

Name Dimensions Weights Volumes
(in.) (1b) (cu fi)
Bag CW=113/TMA-1_____ 21 x21 x5 15 1.3

Plotting set AN/TMA-1.
Computing and plotting
equipment and
supplies.
Inflation Shelter S-13/TM 70 x 22 x 12 170 10. 7
Expendable items in quantity.
Radiosonde AN/AMT-2,
Battery Pack BB-208/AMT.
Calcium Hydride Charges MI1~340/TM, ML-304A/TM,
MI~-305/TM, and ML-305A/TM.
Balloons M1-50, MI~51, M1-54, ML-131, ML~-159,
MI~160, and ML-161.

Balloon accessories.

Figure 16. Balloon

Status: Standard. Stock No. 7TA202-573. Ref-

o erence: T'M 11-2426.

Balloon Shroud MC-573 is a hemispherical,

nylon canopy which is used when the balloon .

 release point is some distance from the inflation
~shelter, to facilitate handling radiosonde balloons
~and to protect them from injury during high or
gusty winds. The shroud is 6 feet, 6 inches in

CONFIDRIAY

Shroud MC-5673 in use.

diameter and has 11 ropes. It is used with 350-,
700-, and 1200-gram sounding balloons.

WEIGHT AND VOLUME

Frport
packed
Total weight (Ib)__ __________ ____________ S— 8. 75
Total volume (ecu ft)___________________________ . 25

Note. Balloon Shrouds M C-573 are packed eight to a container.
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Status: Standard. Stock No.: T7A302. Ref- E
| erence: TM 11-428, |
Barometer MI—2-(*) represents Barometers |
K ML-2 through ML-2-G. Barometer ML-2-(*) s
| is a Fortin-type (adjustable cistern) mercurial |
barometer intended for permanent installation
\ g
: indoors. All models (except the oldest, which has g
y | an inch scale only) have both an inch scale and a f
millibar scale; all are provided with vernier scales |
and thermometers. Barometer ML—2-(*) is usu- :
! il ally installed in Case ML.—48 which is designed to E"
I provide a safe and convenient means of suspending |
t the instrument and steadying it properly 1n a
L vertical position. The case is not furnished with
b the equipment.
TECHNICAL CHARACTERISTICS tQ
BAROMETER ‘Q
RANGE: From 22 to 32 inches of mercury; from 810 |
to 1,110 millibars (ranges differ slightly with various |
models). |
INCH SCALE: Graduated in 14 of an inch; each
integral inch is numbered. h
MILLIBAR SCALE: Graduated in whole millibars;
100-millibar intervals have complete numerical
designation, intervening 10-millibar intervals num- }-
bered in units of 10. :
T INCH VERNIER: Permits readings to .002 (}%00) i

inch. |
MILLIBAR VERNIER: Permits readings to .05 |
(V40) millibar.
THERMOMETER
FAHRENHEIT RANGE: —10° to -4100° grad- i
uated in whole degrees. |
CENTIGRADE RANGE: —23° to -38° grad-

y uated in 14 degrees.
4 | - AT WEIGHT AND VOLUME
& ¥ _ L Erport
‘ .. ot et e “ L-2-%) packed
| | S S | Total weight (Ib)____.____ e e 20
Figure 17. Barometer MI1—2—-(*) installed in Case ML—}8. Total volume (eu ft)_ . oo 1.0
\
¢ |
21 |
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Rarometer MI1—-2-(*%) installed in Case M1.~/8.

1<D.F.ED HANDLING AUTHORIZED o

Status: Standard. Stock No.: TA302. Ref-
erence: "I'NI 11-428,

Barometer NML-2-(*) represents  Barometers
MI~2 through ML-2-G. Barometer ML-2-(%)
is a Fortin-type (adjustable ecistern) mercurial
harometer intended for permanent installation
indoors.  All models (except the oldest, which has
an inch scale only) have both an inch scale and a
millibar scale; all are provided with vernier scales
and thermometers. Barometer MIL-2-(%) 18 usu-
ally installed in Case M1L-48 which is designed to
provide a safe and convenient means of suspending
the instrument and steadving it properly 1 a
vertical position.  The case is not furnished with
the equipment.

TECIHINICAL CHARACTERISTICS

BAROMETIEER

RANGIE: From 22 to 32 inches of mercury; from 810
to 1,110 millibars (ranges differ slightly with various
models).

INCH SCALI: Graduated in '5, of an inch; cach
integral inch is numbered.

MILLIBAR SCALI: Graduated in whole millibars;
100-millibar intervals have complete numerical
designation, intervening 10-millibar intervals num-
bered in units of 10,

INCIH VERNIER: Permits readings to .002 (}io0)
inch,

MILLIBAR VERNIER: Permits readings to .05
(1454) millibar,

THERMOMETIEIR

FAHRENHEIT RANGE: —10° to 4 100°, grad-
uated in whole degrees.

CENTIGRADE RANGIE: —-23° to -3R8°, grad-

nated in 1'% degrees.

WEIGHT AND VOLUME

Erport

nacked
Total weight (1b) .. S N — 20
Total volume (en ft) | _ o 1.0
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Figure 18. Barograph MI1—-3—-(%). =

Status: Standard. Stock No.: TA203A. Refer-
ence: 'T'M 11-425.

Barograph ML-3-(*) represents Barographs
MIL~-3-A through —-D. Barograph ML~-3-(*) is
a portable, precision instrument which measures
and records atmospheric pressure. It makes a
continuous, visible record for a 4-day period on a
-single chart.  In locations where physical vibra-
“tion is excessive, Mounting ML.-178 may be used
with the barograph; this mounting is not fur-
nished with the equipment.

TECHNICAL CHARACTERISTICS
TYPE OF BAROMETER: Aneroid.

}

PRESSURE-SENSITIVE UNIT: Two bellows of thin,
hard brass. -

RANGE: 2.5 in. of mercury; adjustable between 23.5 and
31 in. of mercury.

RECORDING SYSTEM: Pen, actuated through a system
of levers, on a paper chart mounted on a rotating
cylinder.

YLINDER DRIVE: Clock M1.-145, 8-day tvpe, con-
stant speed; produces 1 revolution of eylinder in approx-
imately 44 days.

CHART: Barograph Chart MIL-236 (Sig C stock No.
71A5292-236). |

WEIGHT AND VOLUME

® crport
packed
Total weight (1b) .. . | L - 29

Total volume (eu ft). . . . i L 1. 52
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Figure 18.

Status: Standard.
ence: T'N1 11-425.

Barograph  NMI-3-(*) represents  Barographs
MIL-3-A through ~D. Barograph ML-3-(*) is

portable, precision instrument which measures
and records atmospherie pressure. Tt makes a
continuous, visible record for a 4-day period on a
single chart.  In locations where physical vibra-
tlon is excessive, Mounting M1,-178 may he used
with  the barograph; this mounting is not fur-
nished with the equipment.

Stock No.: TA203A. lRefer-

TECHNICAL CHARACTERISTICS

TYPE OF BAROMETIER: Aneroid.

a - AT LS o T e e — S Ay 8 p——

Rarograph MIL-3-(%).

PRESSURE-SIENSITIVIES UNIT:
hard brass.

RANGI: 2.5 in. of mereury; adjustable between 23.5 and
31 in. of mereury.

RECORDING SYSTIENM: Pen, actuated through a svsfem
of levers, on a paper chart mounted on a rotating
evlinder.

CYLINDER DRIVIE: Cloek NI,-115, S8-dayv type, con-
stant speed; produees | revolution of evlinder in Approx-
imately 415 davs,

CHART: Barograph Chart MI1.-236 (Sie (! <fock No.
7AH292-236).

Two bellows of thin,

WETGIHT AND VOILUMI,
I'rporl
packed

Total weight (1h) =29

Total volume (eu f1) 1. 52
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Figure 19.

Status: Standard. Stock No.: 7A1804.1 {gen-
eral use), 7A1804.2 (tropical use), 7A1804.3
(Arctic use). Reference: TM 11-2417.

Thermometer MI~4 is a mercury-in-glass
thermometer which registers the highest (maxi-
mum) temperature to which it has been exposed
after being set. It is graduated in degrees
FFahrenheit. Thermometer M4 is available in
three temperature ranges: general, tropical, and
arctic. The thermometer may be mounted on
Support ML—-54, a special bracket designed to
hold Thermometers M4 and M1-5; the support
is not furnished with the equipment.

TECHNICAL CHARACTERISTICE

TYPI: Maximum registering.

Thermometer MI1~}.

THERMAL ELEMIENT: Mercury.

RANGE (approx degrees Fahrenheit):
GENERAL: —10 to +125.
TROPICAL: 410 to |- 145.
ARCTIC: —35 to -}-125.
ACCURACY (° F.): +0.8° below 0°.
| 4+ 0.6°, from 0° to 4 32°.
4+ 4° above -} 32°.
GRADUATIONS: Intervals of 1° F., etched on glass
stem; each multiple of 10° is numbered.
MOUNTING: Metal frame.
OPERATING POSITION: Bulb approximately 5° above
the horizontal.

WEIGHT AND VOLUME

Erporl
pncked
Total weight (1b.) . Y
Total volume (cu ft) ey . 05

ML-5

Figure 20. Thermometer MIL-5.

Status: Standard. Stock No.: 7TA1805.1 (general
use), 7A1805.2 (tropical use), 7A1805.3 (Arctic
use). Reference: TM 11-2417.

Thermometer M5 is an alcohol-in-glass ther-
mometer which registers the lowest (minimum)
temperature to which it has been exposed after
being set. It 1s graduated in degrees Fahrenheit.
Thermometer M5 is available in three tempera-
ture ranges: géneral, tropical, and Arctic. The
thermometer may be mounted on Support M L-54,
a special bracket designed to hold Thermometers
ML—4 and ML—5; the support i1s not fm nished with
the equipment.

TECHNICAL CHARACTERISTICS

TYPE: Minimum registering.
THERMAL ELEMENT: Alcohol.

[AODIFIED HANDI.ING AUTH

RANGE (approx degrees Fahrenheit):
GENERAL: —60° to -} 100°,
TROPICAL: —40° to -} 120°.
ARCTIC: —90° to - 80°.
ACCURACY (° F.): 4+ 1.8° below —50°,
4+ 1.6°, from —50° to —30°.
+1.2°, from —30° to 0°.
+.8°, from 0° to -} 32°.
+.4° above + 32°.

GRADUATIONS: Intervals of 1° F., etched on glass stem;
cach multiple of 10° is numbered.

MOUNTING: Metal frame.

OPERATING POSITION: Bulb slightly below hori-
zontal. ' |

WEIGHT AND VOLUME

Erport
packed
Total weight (Ib)__ e e w8
Total volume (cu ft)._ A b’
, 03
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” I'igure 19.  Thermometer M.
Status: Standard. Stoek No.: 7TA1804.1 [(gen- THERMAL FELIEMENT: Mereury.
.

J S 7A1804.2 (tropical use 7A1804.3 RANGIS (approx degrees Fahrenheit):
i )’ { ( ! )’ GGIENFERAL: —10 to +125.

sy 100 Y 21 £ oo T --‘) 7

(Arctic use).  Reference: .l‘ M 11-2417. | TROPICAL: 410 to -} 145
Thermometer M4 is a  mercury-in-glass ARCTIC: —35 (o 1125,

thermometer which registers the highest (maxi- ACCURACY (° I)): +40.8% helow 0°,

mum) temperature to which 1t has been exposed +0.6°, from 0° to +32°,

+ 42 above - 32°.
GRADUATIONS: Intervals of 1° F., etehed on glass
stem; cach multiple of 10?2 is numbered.,

after being set. It 18 graduated in  degrees
Fahrenheit. Thermometer N1.-4 18 available 1

three temperature ranges: general, tropical, and \IOUNTINCG: Metal framo.

arctic. The thermometer mayv be mounted on OPERATING POSITION: Bulb approximately 5° above

Support. M54, a special bracket designed to the horizontal.

hold 'l.'lwrmmm'l.t*l'f: N4 n.m! M55 the support WEIGHT AND VOLUME

1Is not furnished with the equipment. Kriort

packed

TECHNICAL CHARACTERISTICS Totul secizhit b3 ko

TYPI: NMaximum registering, Total volume (en ) AL

wd

g
X .' n R ;xﬁ;:m‘w “*w : g \isia AT ,"FPT&EWﬁfﬁMﬁ'm‘i‘ﬁf;%w-#ﬁ?ﬂ;'Eﬂ-*'}'";'
Figure 20.  Thermomeler M 1L-5.

Status: Standard. Stock No.: 7TA1805.1 (zeneral RANGI (approx degrees Fahrenheit):

use), TA1805.2 (tropical use), 7A1805.3 (Aretic s R
o) Reference: TM 11-2417 FROPICAL: —40° {0 }-120°.
el i \ 'lI S "I sl I ARCTIC: —90° to | 80°.

W \ LY A i ’ == -~ - Q V'

M rmometer | | 5 is an alcohol-in-glass ther ACCURACY (° 1): 1 1.8° below — 50°.
mometer which registers the lowest. (minimum) L 1.6° from — 50° to — 30°.
temperature to which it has been exposed after 1 1.2°, from —30° to 0°.
being set. It is graduated in degrees Fahrenheit. .89, from 09 to | 32°.

' ' . o o OO
Thermometer N5 1s available in three tempera- 4%, above: - 327,

- - \ IRADUATIONS: Intervalsof 1° F., etehe ass stem;
ture ranges: general, tropieal, and Aretiec.  The GRADI ”_“"\ ' ]”“"“" of 171, etehed on glass stem;;
{her | {er mav be tod on Support, M1,-54 cach multiple of 102 i numbered,

i rermometer may be mounted on': |:]1]  M1-54, MOUNTINCG: Metal frame.
a special bracket designed to hold Thermometers OPERATING POSITION: Bualb slightlv below  hori-
M L4 and NML-5; the support i1s not furnished with zontal.
the equipment. WEIGHT AND VOLUME
SRR TR Y 1 ' | LA A 4 & 10 I':f wnrl
IECHNICAL CHARACTERISTICS Eipost
TYPIS: Minimum registering. Total weight (Ih) 1)
THERNMAL ELENMIENT: Alecohol. Total volume (eu ft) 212
23
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Barometer M1~9.

Figure 21.

Figure 22.

Status: Lanmited/Std. Stock No.: TA1016B.
Reference: TM 1-235

Hygrograph ML~16 is a self —conlainod, portable

mstrument which measures relative humidity and’

produces on a chart a continuous, visible record
of the measurements. The record may be made
continuous over a l-day or a 7-day period.

TECHNICAL CHARACTERISTICS
RANGE: 0 to 100 percent.

<" CONFI

MIL-\:'MH:. - ..._-u.J-'l _.é‘"nl-.ﬁ.-q.._l u.f..l-q- .p-ua.-..- -
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MODIFIED HANpy e AUTHORIZED

Status: Limited/Std. Stock No.: 7A309.
erence: ' TM 3-240.

Barometer ML-9 is a portable, rugged, easy-to-
read, aneroid-type barometer which is used under
service conditions, and when extreme accuracy is
not essential, to determine changes in atmospherie
pressure over several hour periods. It indicates
atmospheric pressure in inches of mercury and in

millibars.

Ref-

TECHNICAL CHARACTERISTICS
TYPE: Aneroid.
PRESSURE-SENSITIVE
ated, metal cell,
INDICATOR: Pointer actuated through a lever system.

ELEMENT: Partiallyv evacu-

RANGE: 25 to 31 inches of mercury; 850 to 1,045 milli-
bars.
INCH SCALE: Graduated in Yo of an inch; integral
inches and tenths are numbered,
MILLIBAR SCALE: Graduated in whole millibars;
numbered every 10 millibars.
WEIGHT AND VOLUME
FErport
packed
Total weight (\b)___________________ . . 3. 9
Total volume (e ft)____. . . . 2

. o - e T
£ PR, e | - [ N T 3 1 .
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4 T b g =t i Rt 3 5 1
¥ - i i £ i

Hygrograph MI~186.

ACTUATING ELEMENT: Strand of approximately 50
human hairs.

RECORD: Continuous, 1 day or 7 days.

RECORDER: Pen, actuated through a system of linkages.

DRIVE: Clock MIL-60-A, with daily and weekly gears

and pinions.

CHART: SC Form 130.
WEIGHT AND VOLUME
Frxport
packed
Total weight (Wb)___ __________ . 17
Total volume (cu ft)_______ e 1. 65
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Barometer MI1,-9.

I'igure 21.

MODIFIED HANDLIg AUTHORIZED

Status: Lamited/Std.
erence: T'NI 3-240.

Barometer ML-9 is a portable, rugeed, easyv-to-
read, ancroid-type barometer which is used under
service conditions, and when extreme accuraey is
not essential, to determine changes in atmospherie
pressure over several hour periods. It indicates
atmospherie pressure in inches of mercury and in
millibars.

Stock No.: TA309.  Ref-

TECHNICAL CHARACTERISTI(CS

TYPE: Aneroid.

PRESSURE-SENSITIVE ELEMENT: Partiallv evacu-
ated, metal cell,

INDICATOR: Pointer actuated through a lever svstem,

RANGE: 25 to 31 inches of mercury: 850 to 1,045 milli-
bars.

INCH SCALI: Gradnated in 14 of an inch; integral
inches and tenths are numbered,

MILLIBAR SCALE: Graduated in  whole millibars;
numbered every 10 millibars.

WEIGIHT AND VOLUNMI

Iiport
packed
Total weight (1h) | - 3. 9
Total volume (cu fit) o2

Ifigure 22,

Status: Tamited/Std.  Stoek No.: 7TA10168.
]I’f:fr")‘f'?”'f".' TN 1-235.

[Tygrograph ML.-16 is a self-contained, portable
mstrument which measures relative humidity and
produces on a chart a continuous, visible record
of the measurements.  The record may be made

continuous over a I-day or a 7-day period.

TECHNICAL CHARACTERISTICS

RANGIE: 0 to 100 pereent,

Hygrograph MI—16.

ACTUATING ELEMIENT: Strand of approximately 50
human hairs.

RECORD: Continuous, 1 day or 7 dayvs.

RECORDER: Pen,actuated through a svstem of linkages,

DRIVE: Clock MIL-60-A, with daily and weekly gears
and pinions,

CHART: SC Form 130.

WEIGIHT AND VOLUNME

Irport

packed
Total weight (Ib)__ . L7
Total volume (eu ft). o | 1. 65
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and technical characteristics. Support ML~29-(*)
is a wind-instrument support designed for installa-
tion on a roof or clevated platform. It is provided
with guys and steps, a wind vane and bearing,
four fixed direction arms, and an extended arm.
and brace for the support of Anemometer ML-80.
Most models have provisions for the use of a wind
speed and directionindicator. Support ML~29-(*),
Anemometer ML~80, and Indicator ML-117 com-
prise a complete system for determining surface
wind direction and for measuring and indicating
surface wind speed.

x “ I By Status: Limited/Std.” Stock No.: 7TA1729 (all
l' | models except ML~29-C), 7A1729C (ML~-29-C).
| il B ARG . 4 Reference: TM 11-424,
& e ‘ Support ML—-29-(*) represents Supports M1-29
‘ h through ML-29-T. The models are essentially
| l AHEGoNETER alike, but have minor differences in construction
| ML =80 %)

\

L

SUPPORT
. ML -29-(%)
v |

s |HoTE“£ToR"_
ML =UT-LK)

L ]

l

Figure 23. Support ML—-29—-(*) with Anemometer M L—-80.

TECHNICAL CHARACTERISTICS

M L-29 M L-29-A M L-29-B M L-29-C M L-29-D ML-29-F
‘ ) [ . — = R ) O
HEIGHT (ft).. .. ______| 7or 12 12 12 12 12 12
BEARING_____ i i MIL-129 MI1~-129-A MI~129-B; ML-129-C MI~129-D | ML-129-B;
CONTACTES . - e None 4 8 12 R 8
NUMBER OF COM- None 8 8 16 and 8 8 8
PASS POINTS.
ANEMOMETER . _____._ MI1-80-(%*) MI1.—-80-(%*) MI~80-(%*) MI-80; MI~-80-A MIL-80;
M I.-80-B. ' MI.-80-B.

INDICATOR.. _._______| None None MI~117-(%) MI~-117-(%) MI-117-A | MIL~-117-(*)

PRINCIPAL COMPONENTS WEIGHTS AND VOLUMES
Mast Erport
Bearing MI1-129 (see table above) Unpacked  packed
Set of direction arms Totallwelght (Ab) - - - - - oo oo 102 168
Wind vane Total volume (cuft)_ - _ - - - eeeee aeaea- 15. &

25

 CONFDE AL

1 : T [ : [ : Y : :
i ; ; by i ae 1 fand s AN S AL ils _
. u A, )\ -u-.¥ﬂanﬂ“.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>