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ABSTRACT 

>>. Owla** tb« »\saamr  t»«t prOfraa of 1955* •  »urT«y of t«ap«r«tur«« 
aaeooatarad by oparatora of Ordaaaea aqulpaaat was conducted at 
Tuna Taat Station, TIM, Arlaoaa, by Buama Xa«ina«rin« Laboratory 
paraooaal.    Taa purpoaa of tbla aurray vaa to obtala tbaaa 
taaparatvraa for alanlatloa purpoaaa la laboratory taat altaatl 
and for daflalag tba raoc* of taaparaturaa partlaast to Qrdaaaaa 
aqalpavat aaad la taa daaart. 
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MIA3URIMIST  OF  TIMPIBAT0RB3 

XI  TARI0D3  ORDUNCI  XiTIRIIL 

UNDXR  DISBRT  B I T I R 0 H M S I T 

0** of the iaportaat earlrooaantal problem* encountered la hanmn 
engineering reeeereh it tea effects of twp«ritur« on the efficiency 
of the htsnaa operator.   Hoot of tbo equipment present 17 deeigned by 
the Ordnance Corpo la expected to bo uood efficiently ia both tbo 
arctic oad dooort onwlroaoe ata.    Llttlo la known* bowerer, about tbo 
tenperaturea encountered la Ordaaoea equipment under tbaaa eonditiaae 
la a rocoatly completed literature eurrey 'or tbo Buaaa Baglnoorlac 
laboratory* H. J. Boad aad B. B. Sleight* atatod tba following 

•A problem for which ao rofarooeoa here boaa found la 
that of tho ability to oparata tba eoatrola of equip- 
ment which bara become baatad to aaar or abowe tba 
pain producing tonperaturoe* ooadltloaa which frequently 
occur oador tbo midday daaart ana.   A humaa engineering 
iureetigetioa of tbo axtoat to which payaboaotor perform* 
aaoo la rolatad to tho temperaturee of operating eoatrola 
of equipment would ba valuable la aattlag optlmua require- 

its for daaiga of aoab eoatrola." 

Za order to determine the eeope of tbla probloai. It woe euggeeted 
that a eurrey ba made ea to the tcmpereturee encountered la equipment 
rnaed la tba deeert environment.    Temper*turea obtained la euch a •array 
would ba naaful for elmulation porpooea la tbo laboratory aad for 
defining the range of temperatures partineat to Grdnane* oqalpaaaat* 

During the summer of 1955* • aurvey of tcmpereturee oneountcro* 
by oparatora   of Ordnance equipment wee conducted at Yuma Test Station, 
Tune* Arlaona.   A portable pyrometer ana uaed to obtain all tearpera turee 
found In the tablao.   Tbo reeolta of tbla eurrey are tabulated oa tbo 
following paflea.   All temperatures which exceed 116° f la tbo tablao arc 
Indicated with en eeterlok.   Tbeee tempematuree exceed tba subjective pain 
linen ae defiaed by Lowenetern and Ballenbeeh.** 

*     Bond, R. 2, end Sleight, B, B,, Htmmn Factors ia tba Design of Dooart 
Bqulpneot, Applied Psychology Oorperatioa, Contract No DA-36-034- 
Ord 1642, Daeonber 1954 

••  LbJL3^page 43 
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T B A C I I D     TIIICIIS 

TSB J&* ABNORBD IB7ABTBT TBHICLB 

Tabla 1 contain* tha ma t«»sr«raturva of a*lactad control* aad poaltloaa 
om tha IC9 araaorad Infantry ••hid*.   Th#»« taaparatnraa varo darlrad at 
a aaaa aabiaat taaparataro of 104*7° 7. aad a am ground taaparataro of 
127° F.   It should ba aotad that tha rabid* taaparatnraa taad to axoaad 
both tha ground and aabiaat taaparatnraa.    Tola ia probably doa to tha 
circulation of angina baat throughout taa vahlala. 

Tabla » daaoaatrataa tha aaaa taaparatora oa aaothar >69 at a 
aaftiaat taaparataro of 69.5° 7.   Bvaa at thii. aoat taaporataraa of 

ita ara wall la tha pala producing araa. 

TABX. 90 m oaa, NtA 

T»bl* 3 damoaotratao tha aaaa taae*iatm*a oa tao *}3 daring 
laapaatloa control ta*t oa tha hilly eouraa at Tom Taat Btatloa. 
Aabiaat taaparataro ana 105.6° 7. aad ground taaporatar* 133-5° 7. 
Zt ahomld bo aotad that tha 1 atari or taaparatnraa omi arablaat. 
bat la thla aaaa do not eoaa ap to ground taaparatnraa.   Tha oatar 
rorfaaaa axeaod ground taaparatnraa. 

Tabla 4 daaoaatrataa tha aaaa taaparataro oa aa Kv8 taak aoabat 
loadad vlth hall-bottaa-ataal plat* vhlla traToralag tha hilly 

via 101.1° f. Haaa aabiaat taaparataro- vaa 101.1   7. aad ground toaparatara vaa 
129° 7. 

TABX. 76 m 008, Kfclll 

Tabla 5 daaoaatrataa aaoaa taapaiataroa oa tao MkiAl daring a 
load raa oa tha djaaaaoaatar aoaraa vlth acaaaaadar*a aad laadar'o 
hatahaa aloaad.   *aaa aabiaat taaparataro, 109.8° 7., aaaa gronad 
toaparatara. 132.20 7. 

Tabla 6 aoataiaa air aaaanraaaata oa tha M41A1 taak vhila atatie. 
All hatehaavaza aloaad. 

TASI, 120 m 00B, ThJBl 

Tabla 7 daaoaatrataa aaaa taaparaturaa oa aalaetad parta of tha T43H 
taak during firing taata.    Tha round* vara atorad ontalda tha taak. 
Baa a aabiaat toaparatara vaa 103° 7. and aaaaa crooad taaparoturo, 
127* 7.   It ahoald bo aotad that tha aaaa taaparataroo of tho rriaada 
voald r*quir* aabaatoa glovaa for handling.   Tha rata of firing vaa 
approsiaatalj 14 round* par hour.  . 
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T93. PHOT CARGO TRACTOR 

Tabla 8 demonstrates teaparaturaa encountered In the prototype model of 
the T93 pilot cargo tractor, tovlng a l6| ton load orar the hill crocs- 
country course. 

It ean ba noted that the ambient temperature did not azeaad 97° '• 
at any time during the taat. HovaTer. many of the temperatures encountered 
in the equipment vara vail shore this leval due to solar radiation and 
diffusion of angina heat. 
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TABU 1 

169 A.I.?.. CCKBAT LOACH) 

MUM OT 5 BXADGOBS WJHIH1 AS IS3PSC7X0S COSTRCL TOT 

St««ria< Bar Grip 120.7* 113 - 126* 

Skirt bo* iii.3* 113 - 128* 

Aocal»r»tcr Padal 122.0* 113 - 130* 

Saift Towr 119.o* 111 - 125* 

DriTrr'. Soot U9.0* 111 - 125* 

Mnr*i Floor Comri 119.8* 111 - 126* 

CoMito'i foot R«Ot US ,5* 109 - 125* 

Soat B»«toi (Jfcaaoafor) 

Rl«at froat 123.3* 117*- 132* 

NldOlo 134.o* 124*. 146* 

Boor 136.0* 129*- 140* 

Loft Frost :*»3.o* 115 - 130* 

HMdlo 13».7» 125*-J50* 

Roar 135.7* 127*-U5* 

Crow Air 122.6* 112 - 133* 

Aafbloftt  Tosp. 104.7 loo . 106 

Ground Trap. 127.0 110 • 132 
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TJLBXJK 2 

THX >69 A.X.T.. CCWAT LGADD 

SIX KXA3URJXS1T3 OS UP ID DATS Of PUTHINO 

Raaga 

Staaring Bar Orlp                                       120* 103 - 138* 

Shift Knob                                                      1X5 100 - 126* 

Aoealarator Padal 122.3* 100 • 130* 

DrlTar Floor Bo«rd 121,7» 9* - U4# 

Coaaandar Floor Board 126.3* 100 - 150* 

Saat Backs (Staaangar) 

Right Raar 132.9* 122 - Itf* 

Right Froat 120 ,8» 105 - 128* 

Laft Raar 133-1* 119 - 150» 

Laft Front 115.1 95 - 12&> 

Anblant Tamparatura 89 «$ 80-92 
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TABU 3 

Ml8 TANK TTCEUTTOX3 ON HILLY GR033 COGNTTtT C00R3I 

* CB3EH7ATI0H3 

• 

3*»«rin« VW1 107.5 10? - 106 

loc«Ur«tor total 107.5 107-106 

•rate FwS.1 107.5 107 - 106 

BriW. SM% 107.5 107 - 106 

Torrat Roof Xaaid* 122.5* 120»- 125» 

Tttrat Roof Otttaid* 122.6* 12C*. 124* 

Tttrrvt Air 111.5 110 - 113 

90IM Round* U Bu»tl» 112.5 110 . 114 

90 IM Round* on Floor 108.0 104 . 110 

0IH Box Supf.o* U0* 130«- 150* 

AablMt T«ap. 105.6 104 - 107 

Ground    T«np. U3-5* 130 - 136 



TABU k 

Mt8 TAME, COMBAT LOADS) WITH BOLL-BOTTCM-STXXL PUTS 

BILLT CROSS COUWTHT COUH3X * 7 CBSXRYATIGRS 

Aabi«nt  Tnp. 

^cc«l«r«tcr Padal 108.1 100 - 112 

Brake Pedal 108.1 100-112 

Steering Wheel 108.1 100 - 112 

Driver** floor Board 108.1 100 - 112 

Driver'a Saat 108.1 100-112 

md«r'i Saat 108.1 100 - 112 

CoHMndar Orer-Rlde Comtrol 108.1 100-112 

Turrat Floor !<*•! 10° - *** 

Turret Air 108*5 *<* - *°9 

Oataida Surfaoee 

Ratehee 118» 105 - ?24» 

Slda of Turrat ll* 105- - 12* 

A«o Box.. U* «5 - 124* 

101.1 94-106 

Ground    Teap. 129.0 114-140 
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TABU 5 

*41A1 - HCAD LOAD KOI CM PPmmiWI COUHBB 

COtUBOT'3 ABD L0ADEV3 BATCHD CLOSE) - 5 0B3XKTATICBB 

Aoeolorotor P*d»l 113.6 113 - 1U 

F-oh» Foftol 113.8 113 - 1U 

SfrU« Qrip 113.0 112 - 1U 

EtiT*r'» tat 112.8 112 - Uk 

Drlrwr'* floor 115.5 U5 - 116* 

Tafftt Air 114.* 112 - ll6» 

Tttrtt Floor 114*0 112 - Il6« 

CoiMndor'a S^t 113.4 112 - 114 

fi—••iln *• Ooatrols 113.4 112 . 114 

Ootoido Svrfaooo 

Till119% Roof 130A* 122»- 140» 

OTH Box 136.4* 127*-147» 

n—ml • i • • Bated 124.0* 120»-134» 

Qmm Cow (shodod) 121.0* 120»-122« 

Tr«M. Oil Choek Gap 13M* 130»-152* 

Aablost Tamp. 109.8 108-111 

Orooad    Temp. 132.2 128 - ia 

8 



TABU 6 

KfclAl TAlfX - STATIC Ul?l 

ALL BATCHD CLOSD - 11 033XKTATICH3 

XMids Air 

Oui«ld« Am and BatehM 

Aw Box 

inbirmt   Twap. 

Orouod    Twrp. 

106.2 96-115 

126.1* 115 - 136* 

132.3* i2o«- 140* 

102,0 T7- W4 

133.6 121-137 



TABU 7 

120BM OQB - TltfXl TASK DORin TIRITO 

5 0B3BBTATKBB 

Boforo 
yirioc 

Aftor 
3 BAo. 

Aftor 
6 BAo. 

ATUr 
0 Bdo. 

Kr—ch Blook 100 109 108 108 

ririni Bkaftlo no no 113 112.5 

XMU« Torrot Surfteo no 112 113 113 

Oot.id. BorfoOM 

Cm Box 150* U* 13d» UO* 

Anor Plata &* W 128* 128* 

Bowolo (otorod PIUUI) 

••COM 153* W 1AB* 152* 

sun 137* 140* US* 140* 

r«M 13*» 13»* 13»* 13k<5» 

Tarrot Air 103 105 106 107 

101 102 10k 104 
Aotolrat Tonp» •)VA 

Oroaoi    Temp. 127 127 127 127 

••   2 montoo oftor flrlig. cooo o~rof«d 205   »• 
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TABU 8 

T93 PILOT CJLROO TRACTOR 

HZ1LT CROSS COLW1H1 C0GR3I - 4 0B3XRTATI0BS 

Aee«l»r«tor Padal 106.0 100 - no 

Staarla* Oripa 1Q5.0 98-112 

Shift bob 105.0 100-109 

Shift Towar 109.5 105 - 114 

Cab Air 101.5 98-103 

Sttt io6.o 101 - 110 

Drlrwr Floor Board 111.0 104 - 117* 

Drirar Saat Support U6.o* 112 - 120* 

Kiddla Floor Board lU*o 106 • 120* 

Mlddlt Saat Support 124.0* 120*- 127* 

Paaaanoar Floor Board 116.0* 110 - 127* 

Paaaaocar s—* Support 129.0* 126*- W 

Ambiant Tamp. 96.0 95-97 

Oro-oad   Tamp* 113.0 106-120 

11 



•• 
VHI1LID  TIBZCLIS 

Tibiae 9-13 d«»oaatr»ta Xtm •*•& torperatarrs «ad the range of 
temperatures found on various surfaces of wheeled vehicles. All 
taapersturss sxs tbs aeons of a nuaber of readings vhila the Tablela 
ana running. The Taloolty of tha Tohlelea ranged from 30-55 aph. 

Tnaperaturee contained in tha tnblea vere limited by tba extent 
of tba •urray. Factors sueb as road speed, gvade, wind dlractloa 
•ad apeed, location of tba sun, and engine condition would all hewe 
flnlta affasts oa tbs sbsolats value of tbs teaperaturee. Borerthe- 
laaa, tbasa dats ara eoaaldarad indicative of typical conditions 
saaoaatarad. 

It abonld also bs notsd tbst sxpsriaantsl floor aats were nsat 
la these vahlclts. Tbsss ants tsadsd to redoes tbs later lor floor 
taassistuiss sa averse* of tea decrees. Tbis dserssse see deeirable 
for the leas tests perfcraod Sa Death Taller Berk, Califorals. 

12 



TABLE 9 

3X211 TRtJCX. CT.00 2j  TON 6xu, AVBUOI SPUD 40 KFH 

6 OBSBnTATIOKS 

MMB RtOj* 

Acc«l»r«tor P*U1                                          115*5 112 • 121* 

St««rin* Vh««l                                           109.5 104 - 114 

Brato P»d«l                                                    116.5* 110 • 122* 

Shift Knob                                                           112.6 107 - 122* 

Shift Tw*r                                                  1230# 113 - 131# 

Bud Br«k»                                                      119-5* U9*- 120* 

Dash                                                                  109 108 - 110 

DrlT^r*. Door                                                112.6 lOf - 123* 

Drlvwr'a Floor                                           116.0* 111 - 122* 

Ha—n&r** rioor                                     124*7* 124*- 127* 

Rydrowtle Ch.ek Cow                              136.5* 126«- 137* 

Cb Air                                                       106.5 96-U3 

AabUat !*•».                                             106 97-113 

13 



TABU 10 

K211 TRUCK.  CARK) 2* TON 6x6 WITH 

5 TCH LOAD JAD 2} TCS TR1ZZJR 

6 0BSIRTATICH3 

A«c«l«r«tor Itdal 

dtoarl&c va««: 

•rate Podol 

Sklft Knob 

Shift Towr 

Bead Brate 

D»»h Board 

Driver Door Bn«l 

Brlrar Floor Kit 

raM«upn> Floor Nit 

C.b Mr 

Hyirc—tlo Choek Covwr 

Aablont   Temp. . 

GkrouBa  Tosrp, 

.Mm Banco 

106.3 100 - 112 

102.3 100 - 105 

107.0 105 - 110 

l05»o 99 - no 

113.3 102 - 122* 

103.3 96-108 

103.7 101 - 108 

110.0 106 - 120* 

lll.l 105 - 119* 

112.7 106 - 122* 

101.0 97-103 

94.0 92-97 

115.0 108 - 120« 

92.0 90 -   95 

109.0 99-127 

14 



TABLX 11 

MJ7 TRUCK, CARQO, 3/4 TON, 4x4, WITH CANVAS TOP 

1 TON LOAD PLUS 1600 LB. TRUUD 

7 OBSERVATIONS 

Accelerator Pedal 

Steering Wheel 

Brain* Pedal 

Clutch Pedal 

Shift  Knob 

Shift Tover 

Hand Brake 

Daeh Board 

Driver Door Panel 

Driver Floor Mat 

Peeseoger Door Panel 

laeeenger floor Board 

Saata 

Cab Air 

Aabient Temp. 

Ground   T*mp. 

Mean Range 

113.8 106 - 119* 

111.6 110 . 114 

112.4 105 - 117* 

112.0 105 - 117* 

1U.1 108 - 120* 

123.1* 115 - 131# 

110.6 105 - U5 

110 .0 105 - 115 

1114 100 - 116* 

U8.0* 114 - 122* 

111.6 108-115 

135.0* 108 • 145* 

109.0 102 . 115 

105.0. 97-109 

102.4 97-105 

130.0 120-140 

15 
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f TJLBLS 12 

K38AI • Jisp* WITH sFnamriL FLOGR HIT ARD DBIZOT 

8 CBSERTATICOB 

Aooolorotor P*U1 

Stwrlit VkMl 

•rate P*J«1 

SUft bob 

Cl«t«h Podol 

had Br«k« 

Mw floor Nit 

Ffcoooacor floor Nit 

8p«r« Tiro 

Hood Sorfooo 

loftlator Cap 

Oil Filler Cop 

MMn RoaffO 

110.0 86 - 130* 

106.0 86 - 125» 

108.0 86 - 128* 

106.0 86 - 123* 

107.7 86 - 127» 

103.4 86 - 124* 

109.6 90 - 126* 

109.0 93 - 126* 

105.4 86 - 122* 

110.6 88 - 130* 

136 .4* 87 - 145* 

136.o» 87 - 147* 

122.0* 87 - 141* 

96.6 85 - 104 

118.0 86-143 

16 
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TABLI 13 

M170 TROCX, AMBULANCE,  FRCOT LINK. 30 KFH BKXAX-XN; 

HARD SURFACI LEVXL ROAD;  WITH CANVAS TCP 

9 OBSERVATIONS 

Range 

Accelerator F»d«l 102.6 92 - 106 

Steering Vheel 100.0 89 - 106 

Brake Pedal 104.0 09-110 

Clutch Pedal 104.0 89 - 110 

Band Brake 99,0 89 - 104 

Daah Board 101.0 89 - Ilk 

Driver Floor Mat 107.2 92 • 120* 

Peeaenger Floor Mat 105*8 95-115 

Scete 98.6 89 • 105 

Cab Air 95.0 86 - 103 

Ambient  Te«p» 96.3 88-103 

127.1 99 - Ul 

17 



iHTILLXRT  IIS   AMM0HITI01 

BATOUO! AlffT-TJJI WAPCS - 105 m RIC0I1LI33 RIHJt 

Tfeble Ik deaoaetratee the MM teaperaturee encountered during firing of 
the BAT weepon.   The aeeae were derived froa 3 or aore readings at 
different tlaee.   Theee high teaperaturee beeoao aore operator oriented 
uhea it la realised that tha kighting de*iee for tha vaapoa la aounted 
oo tha weapon at a distance of laaa than one foot froa tha barrel.   A 
cook-off taat conducted latar at aaaa aablaat taaparatara of 107° T. gare 
• aesn barrel taaparatara of approxlaitaly 3000 f«, tha range being froa 
131° F. to 570° F. 

120 m am. n 

Table 15 praaaata tha taaparataraa at a 120 aa flrad froa an auti-eireref t 
aoaat.   Tasea taaparataraa are generally rapraaaatatlTa of all thoaa 
aoeouatarad oa field aaaneaa, aaah aa aortara and hovitsero, uadar daaart 
eoodltioaa. 

Table 16 la concerned with tha taaparataraa encountered oa tha 105 aa 
hovitaer K211 firing El inert Ml round*. 

SHELLS El STGRA0I 

Table 17 daaoaatrataa tha taaparataraa of ehelle aad caeca atorad la 
oaallght.   Taeee taaparataraa ware obtained at a aaaa aablaat taaparatara 
of 90*2° F. and around taaparatara of 126° F. 

18 



TABLI 14 

•• TEST Of THI BAT VXAPOHf 106 MM RKC0ILLK33 RI/LK, 

OROUHD MOUNTED 7IRINO SHELL K344 

3 0BSSRYATI0N3 

Before 
firing 

After 
Firing 
3 Rnde. 

After 
firing 
4 Rnde. 

15 Minutes 
After 

firing 

Tripod Seat 134* 132.3* 134# 126.5» 

Bind vheel 109 122.0* 120* 

Breech Handle 1U 124.7* 125* 123.5* 

Tub* - Heer Musale 124* 14S.0 125.0* 

Mid Point 166.7* 186* 142.5* 

Hear Breech 175.0* 157.5* 

At Breech 19«.3» 217<5* 187^5« 

Pound:    Casing 131.5* 

a* 11 129.0* 

fired  Ceee: 

Seer Closed ted 192.5* 

At Middle 223.3* 

Neer Open Knd 213.3 

Aabient Te<ap. 101 104.0 103 104 

0 round Tamp* 127 128.0 126.0 126 

•• Rate of fire wee 12 rnde per hour 

19 



TABLE 15 

i 

i 

i 

120 MH GUN Ml OH U, MOGNT FIRINQ SHELL HI Kft 

17 ROUNDS HBO DTOIKO OBSERVATIONS AT 

APPROXIMATELY 15 MINUTE INTERVALS 

9 OBSERVATIONS 

Electing Wood S«at 

Iterating Band Vhaal 

As tenth Vood Saat 

Aaiwrth Band Whaal 113.6 

Aablant T«np. 

Orouod T«np» 

1154 108 - **>* 

115.0 107 - 120* 

115.9 108 - Uk* 

108 - 120* 

112.7 It* - 120« 
Brwch Bandla 

Clutch Larar 

firing Lavar 

| Load. fln. Switch Box H3.7 W - W 

wK4^a *-*. 103.8 99 - 109 

112.8 106 - 120* 

112.4 104-L22* 

133.I 112 - U8 
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TABU 1© 

•• 105 m HOVITZXR K2il 

i 1 

3r»«ch Ring Top Surfaeo 117.7* 101 - 135* 

Brooch Block Operating Boadlo 
BlOOTO 113.2 103 - 126* 

Herat in* Baadvheol bob 110.8 100 • 125* 

Tub* 170.0» W- 1*5* 
Aabltst   Tesp. 94.0 •9 - n 
Gtrottod   T«tuj5» 121.7 101 - 138 

•*• Rat* of fir* vaa 60 rouadi pw hour. 
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TABU 17 

TDCERATORI Of SKILLS AND CASE3 IN OUTDOOR 3T0RA0I 

KXAN AMsnarr TDUIRATCRX. 98.2° r.,  MXAH GROUND TKFBUTURI 126.O° /. 

Bras* Caaa 9U«1 CAM 

76 Iff 
M 26 120 W 31m 

Perforated 90 m 
JSL 

75 ** 
Skya*a*Dar 

116* 116* 116» 106 113 115 

132* 129* 130* U4 131* 135* 

131* 13k* 136* 120* 135* 134* 

133* 133* UO* 121» 137* 136» 

134* 135* 142* 120* 137* 138* 

128* 121* 127* 113* 120» 126* 

139* 140* 138» 127* 154» 141* 

153* Uk* U8* 134* 146* 141* 

140* 134* 143* 122* 134* 136* 

riwr 

117* 

132* 

134* 

137* 

138» 

122* 

145» 

145* 

135* 

Laying Down 

110 la.       8 In. 
Pin* £B Black 

100 110 107 

106 119* 116* 

109 119 • 119* 

110 120* 121* 

112 121* 122* 

"5 125* 124* 

114 128* 123* 

117* 130* 124* 

U5 125* 125* 

155»t 
22 

104 

108 

109 

109 

109 

114 

117* 

116* 

112 

Crated 

8 In. 
£2 

108 

110 

110 

110 

109 

115 

115 

112 

111 

105 1M 
Sk 

110 

Ii6« 

110 

ill 

109 

ill 

120* 

115 

111 
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SUMMARY  iHD  C01CLUSI0B3 

The data contained ia this report were collected during summer daaart 
tests at Team Teat Station. Tuna. Arizona.   They were collected to give 
• one idea of the temperaturee encountered by the operator of Ordnance 
equipeient under daaart conditions* 

It should be noted that the sablent tenporstume encountered did 
not appear to be extreme.    In moot esses they ranged between 90° T. and 
1Q5° F. and only In 3 or * eeaea did the anblent exceed 105° 1,   Theee 
teaperstures are considered low for desert testing. 

The aaterlaka in the preceding tablee indicste tempt .-attires 
encountered which are shore the subjective pain liaen of the operator 
aa determined In Bond and Sleight *. 

The general conclusions that can be drawn from these data, from 
th# huaaa engineering Tiewpoint. ere: 

1. Critically high tenperaturee appear to be predominantly caused by 
solar radiation. 

2. The problem of high temperatures on Ordnance equipment under 
desert conditions sppeers to be quite crucial.    Vlth moat 
equipment, operatora are working in tesgteraturee within the 
pain range for the bare akin. 

3*   The eddltion of both engine and tranamlaalon heat to the solar 
radiation effecta in Tehielea produce high temperatures at the 
man-machine links. 

4*    la the ertillery and ammunition area, firing obviously produces 
high barrel tenperaturee.    However, this was not the concern 
of this surrey, since the barrela are not normally handled 
directly by the operatora. 

5*   further etudy should be performed in order to determine the affect 
of theee temperaturee on tie efficiency of the ann-emchlne eystem. 
Attention should alao be given to the problem from the design 
point of view. 

Aid. 
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