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A pr oposed tes t schedule has been laid down in the fonn of a Logistics 
Report Noo LOG/105/ 40 9 dated July» 1956 9 describing the method and '­
equipment required for checking out the C- 105 Air Conditioning System» 
prior t o fligh t of the airo rafto It is cons i dered t hat in the case • 
of a prototype ae roplane » testing 'WOuld be necessary b efore the comm= . 
encement of each flight9 whereas i n the case of an operational a:ixcraft 
i t would be ihimit~d t o the 25 hour i nspecti on periodo 

The t ests would be conducted primarily wit h t,he engines running individ­
ua lly9 and subsequently with them togethero Instrument readings would 
be taken during all t:bree condi tions » and the engines would be run at 
a c onst ant r op,m. ll detail s of which will be given at a later date. 

To ensure c omplete functi ona.l coverage of the system» various trans­
mji..tt.1.ng i ns t ruments ll in the form of resi stance thermome ter bulbs ll and 
p'ressure transrni tters are ·mounted at different points in the Air Con­
ditioning System3 and sui tably connected to a test panel, mounted in 
the nose unde rcarriage wheel ;.ell . To this panel can be made the re­
quired elec trical and pressure connections from the ground test panel. 

'Ihe following i s a list of the tests information required, and nature 
of the equi pment used9 • to ·ensure correct operation of the Air Con­
ditioning System, 

I nstall ation of resistance thermometer bulb s to read temperab.lres at 
the following pointss -

1 . 2 . l Air flow downs tream of cockpi t temperature control valve. 

1. 2. 2 Air flow downstream of • rade.r temperature c ontrol valve. 

l o2,J . Air flow downstream of expans i on turbine. 

1 , 3 Instal lation of pitot head to read "Volume of air flow in supply . duct 
to radar nose". 

1.4 Pressure take- off, upstream of heat exchanger, for direct r eading on 
tes t panel pressure gauge. 

la'l sistanc e thermometer bulbs » pi tot head and pressure take- off are wir­
ed and pi ped respec tively to the test panel mounted at the front left 
hand corner of the nose wheel well , and terminate in the following 
c onnec tions :-

(a) Resistance 'lhermometer Bulbs - C. Sc3102E- 165- 1P Electrical Connec­
t or, 

(b) Pressure Take- off - MS21903=D4 Pipe Union . 

(c) Pitot Head - Pi tot and static line connec tions tenninate in AN832- 4D 
Pipe Union . 
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General 

'.lhe test panel will consist of the following instruments and equipmentp suit­
ably mounted on a rigidly constructed i nstrumen"\i panel as suggested by sche­
matic lay- out figure 9 l . 

2.1 A resistance the rmometer indicator9 capable of measuring the folloWing 
t empera tnre s 8 = 

2 .1.1 Temperatures between 0°F and 150°F to work in conj~ction with 
a resistance thermometer bulb 9 located in duct9 doi:fnstream of 
c ockpi t temperature control valve. 

2 .l.2 Temper atures : between 40° and l 00°F to work i n c onjunction with 
a res i stc~nc'e thermometer bulb 9 located in duct downstream of 
radar tempe rature control valve. 

2.1.3 Temperatures between -30 and 100°F to work in conjunction with 
a resistance thermometer bulb 9 located in duct downstream of 
expansion turbine . 

2. 2 An air pressu re gauge t o read from zero to 100 pounds per s quare inch 
and fi t ted wit h a pulsation dampe r . 

2.3 Ai r speed i ndicat or i nstrumen t with dial graduated in pounds of air 
pe r minute 9 and reading from zero to 80 pound.';! per minute. 

2 . 4 A tempe ra ture indicator is requi red to read ambient air temperature 
f r om - o5°F t o 120°F and to work i n c onj unct i<n wi th a flush fi t ting 
free air. resi stanc type thermomet er bulb 9 located in a suitable 
posi t.ion on the ex terior of the test panel. 

2.5 Cha rts v relating temperat ure and pressure rearl.ings to l ocal ambient air 
temperatures at t ime of running tests » also stowage for same. 

2 .6 I ndic~Grs t o be c learly labelled a s to t heir poin t of application in 
the Air Condi t i oning System. 

'.Ihe t est panel t o be supplied with a general servic e l ead9 consisting 
of two low pressu re» and one hi gh pressure h oses » and necessacy elect­
rical cable t o operate temperature indicators. Free end of service 
line t o be equipped with appropri ate f i ttings etc ~ to agree with resi­
dent f itt ings on aircraft tes t panel • 

General s e rvi e l ead to be a minimwn of 50 feet l ong to ensure safe op­
eration of test panel during running of airc raft engines. Stowage to 
be provided for general service lead» i nside casing of test panel. 

DESCRrPTION 

3 . 1 Housing 

The test paMl shall be constructed in the fonn of a light» but rigid box 
approxi matezy 24 inches~ by 20 inches , by 20 inches deep. 
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Cont I d •... • . 

'lhe box shall have a hinged lid co~plete with quick release fasteners » 
and supporting chains for use in the open position. 'lhe lid shall in­
corporate the conversion charts in such a way for them to be readi}Jr 
discerrw.b}Jr by an operator using the test panel. Connections from 
the electrical and pressure reading instruments shall be grouped on 
the inside dividing panelD separating the instruments» etc.j from the 
stowage c ompartment. '!he servic e lead shall be permanently attached to 
these conne~tions and shall be stowed in a neat coil in the open portion 
of the box vhen the test panel i s not in use. 

'.!he instrument panel shall be readily detachable and have sufficient 
l ength of hose a.nd electrical cable 9 from the i nstruments 9 to allow 
removal for int ernal adjustments 9 e to . 'lhe box shall be fitted with 
lifting handles 9 placed one at either end» to facilitate lifting on 
or of f e. troll.ey e tc . du.ring, trans portation . 

3 . 2 Pressu.re Gauge. 

A panel type pressure gauge 9 capable of reading pressures over a range 
of zero pounds/square inches to 100 pounds/square inches» Will be re­
quired 9 1:.o indicate pressure in duct upstream of heat exchanger. 

Suggested Gauge s 

3 . 3 Air Flow I ndicator . 

Uni te.d States Gauge Company» New York: 9 

Pressure Gauge » Figure 645 - U.S. Gauge Company 
Catalogue 41 ( Avro ref. U- 14-9~9C) 
J 1/2 inch dial - Rmge zero pounds/square inches 
to 100 pounds/ square inches in 2 pound increments 0 

Black Finish . 

An inst,rnment in the form of an ai rspeed indicator will be required to 
measure the flow of air in the delivery duct to the radar nose. It 
will require a modified scale and be capable of coveri r g a r ange of 
zero - 80 pounds of air per minute. 

Suggest ed Gaugeg Kollsma.n A.S.I. Indicatorp Type 586CK=l - 09 
3 inch dial = Range 40 miles per bo1, r = 300 miles 
per hour in one revolution of pcinter. 
Notes (Koll sman to be app roached conceming fi tment 
of new dial) 

Ambien t Air I ndicator. 

Readings obt.ained during runni ng tests are dependent on ambient air 
temperature .at that i nstant9 thus +.he test panel Will r equire a therm­
ometer forth s purpose to read from =65°F to 120°F. 

Suggested Ins t r umentg 
Weston Resistance 'lhermometer9 Mode l 727 ~ type 102, 
with modified fahreneit scale • 

3.5 Temperature Indicator . 

A temperature indicator is recpired t o worl<: i n c onj unction With three 
Weston type 19/1 resistance the:nnometer bulb s , l ocated in the aircraft 
a i r conditioning sys tem . It is required to read t emperatures downstream 
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ofg the c ockpi t temperature contro l valve » the r adar tempe rature control 
valve D and the expan s ion t"..trbine 9 and must have a r ange l arge enough 
to succe ssive l y cover f rom zero °F to 150°F» ze r o .t o 8o°F and -30 to 
1000F, A r otary t hree position wafer switch wil l be pl aced :in circuit 
wi th the tempera ture i ndicator» t o enable t he r eading f rom each ther­
momet er bul b to b e taken s eparately, 

Suggested I ns t ruments-
Wes ton Res i s tance 1he nnomct<•r9 }'· del 72 » 
Model l 02~ with modifi ed f ahr enei t scal e. 

A master 11on- off 11 s wit h sha l l be locate d in the wi r i ng circuit and 
shall be s o a rranged as t o supply power to t he anibi e:· t ai r temperature 
indicator luhen the swit ch i s in the 11ori 11 pos ition, 'llr ,s _9 a. continual 
ambi ent air temperature reading is avail abl e tl1rour,h cu ~, t he tests. 

Suggested swi t ch - AN3021/10 

l?otary Sel e~tor Swi tch , 

A t -wo wafer rotaey swl tch s hall be used w.i. th an 11oft' 11 posi tion and three 
11on 11 positions D th us one t empe rature i ndi cator m;,.y b e used t o selec t ~ 
in tumv the varlous readings from the resistance t r:e nnomet er bulbs 
located in the air craf t . 

Sugges t ed sw.i. tch - Cut ler Hrunmer 9 No .. 8?18Db.S,8 

3 ,8 Free .Air Te~r~tur e Bt.1 l b , 

A f r ee ai r p flu.ah type thermomete r bulb shall \;e loca:ed on fue outside 
casing of the t es t panel v and suitably conne~t <ld to the t empera tu re in­
di cat or described. in paragraph 3 ,4, 

Suggested Ins hument s 
Weston Fl ush Type Free Air l~s.L: t ,mce Bulb 9 Type 21. 

Piping from pressure and s t atic connectiona on air flow i ndicators and 
pressure connec t i on on ai r pressure gauge » sh,· ll be flexible hoses s 
wi th f l ar ed ends 9 a s pe r AN specificat ion » and us ed in conjuncti on with 
standard fitt ings, 

3 ,10 Electrical Wiring , 

Electrical c cnnec t i on from the t emperature i ndicators 'l<i.. 11 be aJ AWG copp­
e r wir e and wi ll te rminat e in a ANJ102M- 165•~1P r ecer, t.a cle 9 wire s t o be 
suitably clipped between i ndi cators and receptacle o See figur e 2 for 
ci r cui t diagram , 
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J .ll A suitable electrical supply of either 12 ~olt or 24 vol t D.C. current 
i s necessary -ro operate the r esistance thennop!eter indicators in the 
test panel a current draw of approximately .32 amperes will be required 
in the case of a 24 volt supply and ap:i:;roximately .16 amperes for 1he 
12 yol t supply. • 

A two pin receptac le will be required for connection to the electrical 
supply» preferably mounted on a recessed panel l ocated on the outside 
casing of the test panel ~ t o prevent damage to the plug during trans­
portationo 

A suitable dus t cov er for the receptacle sha.11 be attached to the panel 
by a sb.?rt length of chain. 

3.12 Inst ruc tton Plate. . 
A suitably etched)) metal or plastic plate to be firmly attached in a 
c onspic:uoua position on the face of the test panel~ giving clear and · 
c oncise instructions as to the panel 1 s operation. 

J.13 Identification Label s. 

Labels to be atts.ched adjacent to all instruments and clearly etched~ 
stating at which point, in the aircraft systen1 the re :i.ding i s measured. 

3.14 Service Lead. 

The service lead will consist of the following items » suitably sheathed 
to prevent s cuffing due t o abrasive floox·s » et,c o It will be .50 feet in 
l ength and the pipes and electrical connec tor will require to be ident­
ed to rowlude ar,;y possibility of in.al-connection at the airc raft. 

3.14.1 Pres sure Hose. 

Medium pressure cotton brai.ded flexible hose» 50 feet in length» 
with flared end type fittings » as per MS28741=4 

3ol4. 2 Pressure And Stat ic Hoses From Ai.r Flo..., Netero 

Low pressure rubber covered flexible hose 50 feet in lengthj with 
!'Li.red end t ype n ttings 9 as per AN6 27-)- .4 

Note i Free ends of all hos es to be i::lea rJ,y iden ted as to their 
connec tions on the air.craft test panel. 

3.14.3 Resistance Thennometer Bulb Leads . 

20 AWG copper wires )) .~O feet in length .9 and termina ting at each 
end in AN3102M- 165-1 11 electrical plugs. 

Note g Temperature indicators will re,1uire calibrating in con­
j unc tion with resistance the:rmometers and thermometer leads • 

FB/jmy 
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