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SECTION I

INTRODUCTION AND DESCRIPTION

1-1. INTRODUCTION. AT

1-2. This publication contains operations and maintanance instructions, for the .
Pressure-Temperature, Test Set, TTU-205C/E (see figure 1-1), Part Number B SR
13910010000, manufactured by Kollsman Instrument Comrany, Merrimack, N.H}.OBOSH.
This manual is provided to familiarize maintenance frsonnel with the operation

of the Pressure-Temperature Test Set and to providie maintenance instructions.

1-3. 2PURPOSE OF EQUIPMENT.

1-4., The Pressure-Temperature Test Set, Type TIU-205C/E hereinafter referred to
as the Test Set, is used to provide regulated pitot and static pressure for
evaluating performance characteristics of aircraft ineumatic instruments, air
data systems, and other auxiliary equipment. The Test Set is also used to
conduct dynamic tests, quantitative calibration tests, and Penumatic-system leak
tests. Total Temperature Probe is also simulated by the Test Set.

1-5. DESCRIPTION.

1-6. The Test Set is a single, compact assembly comprising a control vanel and
components assembly, and a combination carrying case with a removable cover.
All of the controls, indicators, switches, electrical and Penumatic connectors
are mounted on the front panel of the Test Set. All of the components are
mounted on the underside of the control panel, wnich makes the subassemblies
and components easily accessible when the panel is removed from its carrying
case. The Test Set simulated airspeed and altitude information is read out

directly on the display on the front panel.

1-7. TESTING CAPABILITIES.

1-8. The Test Set has the following capabilities:

a. Performs overall system checks on the following equipment, either
installed in or removed from the aircraft: :

Pneumatic Systems

Air Data Systems

Flight Instruments

Pneumatic Ancillary Equipment

b. Provides simulated total temperature for the USAF MA-1 Probe (MIL-P-
25726), which has a platinum resistance sensing element whose resistance is
50.0 ohms at 0°C.
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¢. Connects directly into aircraft's pnewnatic system to measure and
control the static pressure (Pg) and pitot pressure (Py) that is required by
the pneumatic instruments of the aircraft.

d. Accepts electrical power from an external source.

e. Incorporates safety features that prevent damage to Test Set and th
Unit under test.

1-9. LEADING PARTICULARS.

1-10. Pertinent information relative to the Test Set is

7abple 1-1. Leading Particulars

e

Pcwer Requirements:

A.C. Input 115 volts, L0OO Hz.,
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Power Consumption

350 VA (aprprox.)

Weight 97 pounds
Dimensions:
Length 24.87 inches
Width 18.85 inches
Height 14.00 inches
Volume 3.0 Cubic feet
Fange:
Altitude -1500 to +80,000 feet (approx.)
31.5 to 0.82 " Hg A)
Airspeed 50 to 1000 knots (approx. 0.12 to

73.55" Hg diff.)
S to 250 cubic inches
5 to 100 cubic inches

Static Load Range
Pitot Load Range

Siew Rate:

Altitude 0 to 35,000 feet/minute
Airsvpe=d 0 to 700 ¥nets/minute
Static Test Fixture Vacuum ‘lcre than 4 Tsi below zmbient
Temperature Simulation 30.0 to 129.% ohms {approx.

-99 to +430°C)

Fressure Modulation:

0.05, 0.25 0.50 Hz

Variable

Frequency and,

Amplitude

Chance

I
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~11. SUPBASSEMBLY DESCRIPTION.

1-12. The Test Set is comprised of the following subassemblies. Total Terper-
ature Simulator assembly, altitude module, airspeed module, pump assembly,
rneuratic assembly, electronics assembly, case anpg cover assembly (see

Tigure 1-2).

1-13. TOTAL TEMFERATURE SIMULATOR ASSEMBLY. The Total Terzerature Simulator
(see figure 1-2) is a sealed unit containing precision resistors that are
selected by a three digit thumbwheel type switch. The valyes range frcem 30,0
to 129.9 chms (temperature range -99°C to +430°C) in 0.1 chn sters. The outoput
or this assembly is rade available at a front Zanel conneeter,

1-14. ALTITUDE MODULE ASSEMBLY. Mounted on the front panel, the Altitude
Yodule (see figure 1-2) monitors and displays the altitude cutput of the
system by means of the altitude sensors angd seérvo. The altitude sersor is an
atsolute pressure measuring instrument consisting of a set of aperoid dia-
thiragms which €xpand with a decrcase in pressure and through a mechanical gear
train rotates the rotors of two synchrotels. Synchrotels are Kolliszan
developed synchros with extremely low friction. One synchrotel is rotated

at 1 turno per 10,000 feet of altitude and the second unit is geared down at a
ratio of 19.06:1 to totalize the revolutions of the fire synchrotel. The
elecirical output of this Sénsor is linear with altitude., The 2lectrical cyt.
rut cperates a servo loop within the assembly to provide a counter display of
the altitude. Additional outputs are provided to (1) operate the Tneumatic
servo valve, (2) provide an input to the Mach Limit Loop and (3) provide two
inputs to the Safety Logic to protect the Test Set angd the unit under test.

1-15. ATRSPEED MODULE ASSEMBLY. The Alrspeed Module (Tigure 1-2) zmcunted on
the rront vanel monitors the airspeed (differential pressure) at the cutput

of tne Test 3Set by means of the sénsor and servo. The Sénsor contains a
differential (airspeed) diaphragm which expands with the application of pitot
pressure and through a mechanical gear train rotates the rotor of a Synchrotel.
The electrical output of the synchrotel is proportional to alrspeed. The
outputs of the airspeed module are a counter tyge display of airsveed in knots
and the electrical signals which are required to cperate the rnewnsatic servo
valve and safety logic circuitry.

1-16. FUMP ASSEMELY. The pressure/vacuum pump (figure 1-2) consists of two
iston-type pumps in a common housing. An electric motor drives both the

Ssure and vacuum sides of the Pump simultaneously. An adjustable tressyre

conirol valve is installed in the top cover to provide adjustment of the output

rIessure. Valves installed at ihe top and bottom of the cylinders bases are

SO arranged to provide a bressure output from one side of the pump and a

vacuum cutput from the other. It supplies pressure and vacuum references to

both the altitude and airspeed servo valves and supplies vacuum to the Test

Set's vacuum vort. ’

1-17. ZNEUMATIC ASSESRLY. The pneunmatic assembly (see figure 1-2) consists
of the waier separator/filter, pleed valves, solenoig valves, dif'ferential pres-
switches, check velves, air filiersg and pressure ports. Fressure Teasuring
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are available for monitoring and testing purpeses. The unre
uoply is mounted cn this 28sembly for CasSy accessibility and rainte

1-18. ZLECTRONICS ASSEMBLY. . The EJPCurOD’Ca 2sscmbly (3ee figure 1-2) con sists
of seven (7) printed cirecuit cards containing the components for the power and
conirol of the various system functions.
1-19. CASE AND COVER ASSTMALY. The Case and Cover Assenely (sce figures 1-3
214 1-L4) trotects znd houses the Test Set and rrovides stor~ze space for the
*2ble and hose assemplies. Operating 1nstrugtlons including tables of
altitude-vs-static pressure, airspeed-vs-— dlflerentlal pressure, and total

s

temser atu‘e—vo—rPSLStance, Dlus the systenm bPneumatic schematie and overall
2lzctrical schematic, are lo- ated on the inside of the cover. & Naon ceomiuterp
Is also loeatad on tlie inside of the Test 3e2t's cover.
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1-20. FUNCTIONAL DESCRIPTION.
: e Yol AP TION

‘ne TTU-205C/E is a portable rrassyre genzrating systam

sressure outputs:
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2. rfixed Vacuum Output which is used to nold static test Tixtures to
+
(%3

aircraft static ports.

b. Static Pressurse (p ) out -but s conirolled by the Tzst value
Szt by the cuzrator. The range cf uressures sttainable are oo, ey
aititudes from -1500 feet to 30,000 rfeet.

c. Total Pressure (PT) output is controlled by the Test S
set oy the operator. The impact pressure (a function of calibrzat
is the difference between the Piior Lressure and the Siatic ores
range of ihe impact pressure is equivalent to that corresy0301“:
airspeeds of fronm 50 to 1000 knots.
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Figure 1-5 is a simplified functional block diagram of =he TTU-205C/%
-6 ig a schematic of the bneumatic vortion of *he Test Set.

SEURE/VACUUM PUMP. The bresgsure-vacuum pump is driven oy a single
iz motor, and it generates botn a vacuum source 2nd a Iressure scurce

or use ©y the vressure conirolling servo looos.

ZERVC LOOP CCiMANDS. Faragrachs 1-Z2L through 1-27 Gascribe -he Tanctlcone
e Eervo Loop Zemmands.

2. Ctatic Pressure Servo Loop Commands zre conirol
“irrse and Tine controls, located on he contirol canel i
24 In thoucands of fest, while *he fine control is
28 2n adjustment Tange of arcreoximately 2600 feet o . ,
rznge. The stavic oreassuyre gerve locr cperates by sensing Zhe suipui
¢l the tris suttut

+E8v Set, comraring the alti-ude 2quivalent to
he alJ-tuce commanded by the control sanel i

t o
Suizut tressure until the oulrut Is =gual to the 2immand=d zititude.
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