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ABSTRACT |

‘Human factors engineering recommendations for
military vehicles in the areas of operability, maintain-
ability, and safety are listed. These recommendations
are oriented toward use by human factors specialists,
Neither the areas of interest nor the contents of these
' areas is exhaustive. . ‘ '

; An attempt has been made to indicate relational
values of various recommendations in order to facilitate
trade-off decisions. ' ; ' ‘
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" MANUAL OF STANDARD PRACTICE FOR

HUMAN FACTORS IN MILITARY VEHICLE DESIGN

ENTRODUCTION

‘ This is a manual of stanéard practices §or Human Facter {HF) con-
- siderations for military vehicles. It is to be used as a guide for both -
government agencies and their contractors in the design, deveiopment' 4
- and production of vehicles for the Army and other geversment agesmes
atzhz; ng these vehzc}es

, This manual is not intended'as a weapon system specification, but
is intended primarily to deal with the automotive portions of vehicles, ~.
It will be employed also in the Human Engineering Test and Evaluation =
~of vehicles built for the Army. The manual is organized to give an
indication of the relative importance of the recommendations. Each
- recommendation has been judged to fit in the following categories:

"Guidelines -- These are general orientations to the

show the intent of the area of interest and give an indication of relative
importance, so that specialists can make mteiiigem trade offs in the
des;gn and éeveieprnent of equzprnent

b Desirable -- Recommendations which will increase
efficiency and render equipment more operable and serviceable, It is
related to "Sh@rtcommg“ as defined in OCTI 900-2- 61 '

‘c. Essentia}l -- Recommendatmns Whmh will 1 remove safet}r
 hazards or prevent probable serious equipment damage. “This term 1s
reiated to "I)ef:czenc;g * 25 defined in OCTI 90{}-2 61

PURPOSE .

Specifically, the information and criteria contained in this document
shall be used in preparing contracts, procurement directives and proposals
for concept design, other similar documents, and development of Test and
Evaluation Programs. It is intended for use by competent specialists in o
cooperation and consultation with design engineers, in order to utilize and

‘recommendations which immediately follow them. They are intendedto



incorporate HF considerations at the earliest possible stage of design and

‘development. In instances where these criteria cannot be met, or where -
further interpretation is needed, cognizant and qualified HF specialists

for the procurement organization shall be consulted to secure optimum -
design in accordance with accepted human engineering principles.

Where this document conflicts with military characteristics or other
applicable specifications, the discrepancy will be brought 1mmedzateiy to -
the 3tten130n of the cognizant pr03ect manager,

~ BACKGROUND

~ There are no current HF documents specifically oriented to the needs
of Army automotive équipment. Current usége has relied on data and
parameters available in standards prepared for other services, which have
had some application to the specific reqmremems of Army automotive
develapments e.g., Mil-Std 803 * :

Future plans and development of Army  automotive equipment

~ indicate an increased complexity in operation and maintenance in number
and kind, to satisfy the future requirements of combat. There will be
increased emphasis on the personnel who must operate and maintain the ‘
equipment, While training can be expected to produce somewhat more
qualified personnel in the future, there still remains an increasing

‘ requxrement for s:rnphczty and sequeﬁnai argamzanon of tasks.

* In addition, athef instances of HF standards have been usuaﬁy' confined

‘to smaller areas or to limited detail in general specifications, Thus the .

need for a single detailed standard for automotive equipment is apparent.




Body Dimensions

|8
1 C
SMALL  LARGE LARGE MAN
o . ’ . . ; MAN MAN {Heawg Clarhmg} ’
~ HEIGHT ~ Height (stature)* L - 65.5 74,0 75.0 :
, 1A Sitting height {erect)* : 33.5 38.0 . . 405
- 1B Eye height (normal sitting) {(internal canthus) 28.0 31.5 32,0 -
1C Buttock-shoulder height (acremial heighty = 22,7 ' 26,5 - 2.0
1D Buttock-elbow height / 7.4 10.8 10.8
}E Sear height (pephteal he:ght} C 18,7 S 19.2 19.2
'IF Knee height - ' 21.0 245 250
WEIGHT  Weight (gcands)'(as equipment) 1300  201.0 226 o
TRUNK  2A Shoulder width (bl-deltezd} o 165 20,0 26,0
2B Elbow width (bi-epicondylar- eibows} . 15.3 20,3 . 31,5
2C Seatwidth ‘ : 13.¢0  16.5 23,0
- 3A Chest depth : ) N 7.5 1.0 15,5 T 0
. 3B ‘Abdaminslldepth‘ , 8.0 - 13.0 - 18.0

*Allow 2. 6 inches for helmet,

*Smalt man represents the Sth per rcentile -- only 5% of the pepuiatze-z are
smalier than the values given. Large man represents the 95th percenuie
~-- only 5% of the papz;latzon ire larger than the values g;ven

4




- For Use In Equipment Design

PR —
e,

t
I
.

SMALL  LARGE LARGE MAN
o " . ' o MAN ~ MAN " {Heavy Clothing}
HEAD "Head length (front to back)** 7.2 - 8.2 o 1LS
Head width (side to side)** S 56 6.4 1L0
k ' .2

" HAND - 7A " Hand length 8.2
S 3.8

o 70 9.5
7B Hand width : - 3.2 5.5
" ARM  4A Elbow-finger length . S a3 2001 213

THIGH 4B Buttock-knee iength I S ’ 21,5
© . - 4C Seatlength ‘ : ' 17,5
4D Thigh clearance height (thigh thickness) - 4.8

 FOOT  6A Footlemgh 1.0 127 153
e 6B Footwidth ... .. .- = - 40 45 6.3 -

REACH 5A  Overhead reach (functional) T 77.8 89.5 ~ 89.5
5B Arm reach--anterior (functional} 2.0 350 - 35,0
5C Armspan o 65.9 - - 75,6 - 78.0
' 5D Elbow span’ _ 340 . 39,0 41,0 -

' *Helmet length = 12. 0 inches, width = 10.3 inches.

: '5 
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'SECTIONT

' SMALL-MOVEMENT CONTROLS .

A GENERAL (Tablel page 25}

. A{Essenudl} Handies iﬂvers pedais, knobs agd wheels’ shaii he ‘

capable of effective operation by the 5th thru the 95th percentile

wrsonge} Wearing arctic ciething includi ng glaves and thermal boots.‘ ‘

(Gmdehne} Corntrols shall be designed and located so that they are

not susceptzble to accsdental activation,

(Guideiine} When aca‘vation of critical contrais can result in eqxﬁp-— ;
ment or personnel hazards, they shall be guarded apprepﬂateiy
against accidental eperatmﬁ. . :

(Essential) The methed used to guard the control shall not interfere .
with its :;zperation uﬂiess such interference isa definite re{;&iremem‘,

k{Essentza } The feﬁowmg methods of guardmg agaznst maévertent
‘eperancn are recommesded

a, Locate aad or;ent the coatrels away f;:em the norrnai
sequence of centrci movemen:s

b. Recess the centra} or place p‘ly51c31 barrzers around it
c. Cover the centrol

d. Provide mteriecks so that extra movement or przor
‘ceperatzan of anether control is reqmred

e. Design and build the control so that éefini:e or
sustained effort is required to actuate it,

. {Guideiine}' All controls having s‘e{.}uéntiafoperations involved with

a particular function or operation, or which are operated together, ’ ‘
shall be grouped together with their associated displays where such .
groupmg most adequateiy serves the operatoz task.




10.

(Gtzidehae} T’ne most important and frequentiy nsed centrsis shali ) ’ :

have the most favorable pe&;tma} in refere;zce to: -

a, Ease of reach

‘b, Right-hand cp’eratien; o
{Deszrable) Oper&nsg CGR{IOIS ;nstrumests, :md vision devzces
shall be placed to be available to the operator in order af theu

1mportance ané frequency of -use,

(Deszrabfe} Ooeratmg controls, instruments, and vision devgces N
shall be placed in proper position and sequence to be immediately

, availabie to the o;}eratcr fer most efficient use,

(Gméehne) It m:&st be rt:men}bere ha? the most 1rn§ertanttentrols

-may not be the most frequently used controls; therefore, the crmcahty
-of the contfoi Qequence must also be cens;dered

a, {Gﬂideiiﬁe} ’Arrangeméat of functianaiiy similar or
identical primary controls shall be consistent from

panel to panel and from eperatmg position to opeiatmg
peqms:an : : S :

b, {Guzdelme} Cantreis shall be uastnbuted s0 thatno
one limb is overbardened

c. (Gﬁidelif;‘e} Control movements shall conform with
~ those of the controlled display or equipment components.’

d. (Desiréble} The use of one control shall not interfere
with another unless they are purpssely interlocked in .
sequence.

(Guideline} A‘dequate‘centrel mechanisms shall be provided to
properly operate equipment and ehaii be pesztmned for safe and
efﬁczent use,

a, {EsSentiai) Appropriate ports and mirrors shall be
used to provide visibility; e.g., the vehicle driver
shall be able to observe the vehicle winch d:um fram
the control aperatmg pcsztmn. ‘

10




12,

13,

- 14,

15,

16,

N b (Essen&ai} Ceqtrel systems shall prcvzde ccperater -
feedback. - ‘ ‘

c. (Essential) Nermally, feedback imks are previéed to
- operators as a matter of course. However, it must be
‘remembered that, unless the operator has all necessa:q*
" current information about a conﬂnmng process, his -
- efficiency and speed are decreased in proportion to ms
lack of information. Some areas where feedback is ‘
critical, fer exarnpie, are as feiiews- '

8} Steering resistance and 3ngu}ar position of wheels on

steering axies when traversmg rough terrain or durmg
- winter f}peratzon. ' ~

{2} Seating must not be so seftiy sp:ung that the eperater
can, unknowmgiy, destrsy eqnipment

3) Winch cperaucn must be ehserved, etc. ,
(Des1rable} Eiathc reszstaace that increases nenhneariy with the
operation of guidance controls, e.g., the }eystzck shall be empisyed :

to improve the "sti ck feel“ for the aperatoz

(Essential) Preporuenai centrols, mx_iﬁdmg eagme throttles, sha}i

~ relate properly the force and movement of centrai act;on to the

action of the zmmeéiate device being controileé

(Essennai) Prcportmnal C{}RH’{}IS shall not have éead spots, but
control action may be disproportionately rapid where itis not -
critical, or slow where fmer ad;ustment is necessary..

(Esseatiai} Controls conventionally located and f}perated shall have
a conventional purpose and shall not require peculiar or unique
coordination for preper, safe operatmn, e, g., brakes or shift,

{Essent.al} Contro! Iacat}an and mavemeﬁt shaii be cans;stent fer
all equipment used by the operator and shall be Ieg:caﬂy related to
the acuon of the equipment bemg controlled. .

' (Des;rabie) Co&tro} action shaii be easziy pred;cted and shaii relate R
ﬂaturally to the desired result, '

. ,;i




18,
19,

20,

(Deszrable} Control 0perat,eas shall reqmre a :mmmum of mmre- '
ments, particaiarly with gear sh:ftmg. '

{Desxabie} Successzve control mevemeats shall pass easily from

. sequence to sequence with 2 minimum chan ge zn pesums and/or
T chrecaen : :

(Guideiine) Not all control moveménts should necéssariiy be

‘simple and easy. A certain minimal amount of stimulation is - -

required for personnel to perform efficiently. For instance, a -

- task analysis of an operation may indicate that an increase in

- complexity or a requirement for greater concentration from the

operator can increase operational efficiency. However, a care- .

~ ful analysis of the problem must be made befcre ado;}tmg ssch

21,

22,

a3,

24,

a precedure

(Esseanai} Contrals ernpioyed in ra;nd sequence shall h.ave a '

~ uniform direction of matmn. o

(Essen{;ai) Centrel eperauen pesmou shau be easy to fmd aaﬁ
deatlfy S S

(Guideline) Caﬁtrol knobs shall be located or labelled so thaf the

" operator will not obscure any associated indicator whﬂe eperat;ag

~ them, parncuiariy while wearing arctic ciathmg,

(Desirab}e) Controi reference positisns,such as neutral or maximum
limits,shall be indicated positively and shall be easﬂy 1deﬁaﬁabie

N under i}iackeat cendltzeﬁs

25.

26,

27.

{Desirabie} Discrete control positions, such as the gear-ratio -
selec&c«n, shall be no more than one step away frem a refereace ;
pes;tmn in any cantroi s:«peratmg é;recueﬁ. o

(Guiéehne} Haad—eperated centrcis shall be pésiﬁéﬂed to facilitate
operation. Clearance shall be provided for insertion and removal =
of hands and for aperatmg controls while wearmg arctzc :mttens.

{Gmdehne} Aéequate perfermance enveiapes shall be prov;ded. A
performance envelope may be defined as the three-dimensional s;)ace v
necessary for an eperator to perform an assxgned task, ‘

12




‘B, " PUSH BUTTGNS -

1,

;i.'

(De31rable) ‘Push buttons shaII prev;de an audlbie snap chck to
mdlcate act:vat;aa. ,

: (Gaideline) Finger or hand push buttons are used fér ;ﬁomentafy :

contact or for activatinga iachng circuit in a hlgh-freqnency-use

- situation,

(Des1rab1e) The fmger or hand push button surface shall be con-

~ cave to fit the finger, or, if this is impractical, the surface shouid

provide a high degree of fric *onal resistance to prevent slipping. -

{Guideline) Foot push buttahs shall be used in insténces in which
the operat{}r will probabiy have both hands in use at the ‘same time,

{Gmdehne} Foot push hutteus are proae to acc;deatai acuvaaen.

(Des;rable} A guard shall be provided on all push buttons where

prevention of accidental activation is imperative (see Para. ZVth’reugh 4). '

TOGGLE SWITCHES {Tai}ie 3 page 29}

(Guzdehne) Teggie sw1tches shail be asec‘l far these contrei functions
which require two dlscrete positions, or where Space lnmtatmns are

~ severe,

'7(thdehne) Three-posmeﬁ toggle swztches shall be ased only when f

the use of a rotary selector switch is not possible, {Exception:

- Where a requirement exists for three- peszuon, spring-lcaded,

memeatary—contact toggle switches, )

(Deszrabie} ’i‘aggle swztches shall be verticaily oriented w;th up for

ON and down for OFF. (For conventional control movements see
Table 3.) ' “

{Guideline) Toggle switches shall be mounted horizontally only for -
consistency with cantreﬂed'fmzcnen enentatxon or eqmpneat
orientation.,

(Gmdehne} Toggle swnches prone to activation shall be guarded when
inadvertent activation is ccnszdered serious, A listof saggested types -
of guards foiiaws- ‘

13-




‘a,” Chanmel

b Recess g

e

d. Campiete cover - used where avoic:ing accidental activation is of -

'prlmary 1mper£ance s

9 RQTARY SELECTOR swrcm«:s (Fig. 1, page 22y

L.

{G:ndelme} Rotary selector sw1tches are useé f&r dlscrete functzaas
when three or more positions are required. They will not be used :
normally for a two-position function urless ready vzsaai zdennﬁcauen \
of switch posmcn is of primary zmportance_ ‘

' (Guideline} Ne more than twelve positions shaﬁ be incerporated into

one 360-degree rotary control, In order to minimize the posSibility
of erroneous observation, control pas;tmns shall not be 180 degrees
from each cther. ~ : ‘

{Des;rable) Provzde stops at the begmmng and end o the range of |

: rotary control posmens

‘(Esseanal) Pointer knobs shall have tapered ups wh:ch shall be se

positioned in relation to the scale as to :mmmiz; parallax, t;smg

‘moving pointer knobs on ﬁxed scaies

(Guideline) Shape cedlng is recomrsended when a groa;z ef rotary

contreis are so situated as to cause canfusmn (F;g. 2}

18




E. ‘CONTINUQUS ROTARY CONTROLS (Table 3, page 29) |

- {Guideline) Continuous rotary controls are used f{}‘r"chaﬁgi'ng' or adjﬁsiing E o
~ continuous variable, The result o such adjustment should be readily =~ =~ =~ f
. apparent to the operator. The following types are commonly employed: )

a Kﬁobs ‘ )

{Guideline) Knobs are used where little force and precise, -
accurate adjustments of a continuous variable are required,

{G:;ideIine} Kﬁcbs are ; ~rrcularly adaptaﬁle to shape coding. -
b. Cran.ks

(Guideline) Cranks are used przmaniy for tasks mveivmg
~many rotatlens of the controi

(Gmdeime} I}es;gn the crank g’{lp handle so that it turns ﬁ'eely
ab{}ut 1ts shaft. ) .

. Hand Wheels

(Guideline) Hand wheels are used when the break-out or rotational
forces are too great tc be overcome v.rith a ane-hané coﬁtrsi.~

(Guzdehne} Indeﬂtatzon m knurling shall be bu;it mtu the hand
wheez to a;d in haidmg it, :

{Gmdehne} A spinner handle may be attached to the hand whEEI
if many retataens are requzred

{Guzdelme} The hand wheel shall rutate ciockwase for “oa“ anti
cennterclocszse for "af " {Table 3}

{Guideline) Dire{:tian of metion shall be in{iicated'aa, or ol
immediately adjacent to, the hand wheel by means of doubie- .
- ended arrows and agprepriate iegends,

'(Desirabie} Hand- heel-type valve controls shall a;ﬁerate in -
the conventional manner and shall be provided with a double- .

ended arrow with "open" or “ciose“ at or beside the txp of
e&ch arrow. , ~ '

(Desirable) Muluzetauoaai cantrois shall be used where Irngh
preczszon is requ;red over a wide range of ad;ustments

15
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SECTIONI

GROSS-MOVEMENT CONTROLS

AL coNrINUOUS LINEAR CONTROLS (Levers) ' (Table 1. page 25}

1 (Gmdeime) Use levers when a Iarge amount of ferce or dispiace
is needed,

2 {Gaideline} Lever handies' shall be coded when levers in clasé o]
imity to each other are not reddl ly discriminable from each cthe

B. PEDALS (Tahle 1, page 25}

1. {Gmdei;ne} Pedals are used when a Iarge ameunt of dlsplacemen
fcsrce is reqmreé and foet action is. deczred

2, (Des:rshle} Pedals shall have non—shp, seif—cleamng surfaces,
e. 8s cpen gr;d ' , : :

3. (Desirable) Treadle -type pedals shal}. be prev;ded w1th heel—reta
ing plates at their lower edges to prevent the operator’ s foot fro
“being dislodged in cross-country operation.. -

'C. MOBILE CO\ITROLS (Tabie 2, pége 233»

(Esse;mak} Caﬁtr{}is shah not be affected detrzmentaliy hy the :
dzstertmn of the vehicle and dxsplacement of companeats '

2. {Essent;al} Mechamcal transmission cantro}s such as geaf-shxi
and parkmg—brake controls, shall not be affected by dirt, mud, c

3. (Essennai} Safﬁment manuai steerzng shali be provided to enabl:
the vehicle to be brought to a safe stop, and to be driven at low
- speeds, mtheut the aid of the power ass;st

- ;i.w{Essent 1} Ser\rsce and pariqng brakes shaﬂ be pretected to pre

moisture, mud, and ice from loc}ung the brakes or degradmg bri
pezfermance

19




10.

D, MANIP{}LATEON OF CONTROLS (Table 3, page 29}

(Essemzai) Centrei mechanisms for a driver shall be arranged o

 or Ioeated on the Ieft side of the cab,

‘.(Des.‘;rabie) Suppert shall be preﬁdeé for the follewmg in maiclng .
fine or cen&nueus adjustments*

a, Eibew {fer gress hend movements }
b. Ferearm {for fine hand movements)
c.’ Wrist {fer finger mevefnente}

(Essential) Controls for operations which are supervised by the
operator shaii be located in a manner which will enable the eperater

“to maintain super\e sion while eperatmg these controls, -

’ {Desirabie} Cleazancv from the top of foot peéals {er any obstruction
- in front of the seafjto the bettem of the steermg wheei shali beat
least 26 inches. - ‘

(Deszrabie} Knee clearance shall be pre'ﬂded at least 28 mehes in ,
front of the seat back, with the seat adjusted to its most extreme rear ,
position, and 24 inches in front of the seat in its forward position.

{Desirable) The angle between the upper and lower Ieg, when
operating foot controls, shali be between 105 and 135 degreeS'

120 éegrees is optimum.

(Desu'able} Treadle-type pedals such as the accelerator, shall be
located 38 inches horizontally from the back of the seat, ad;ested to
its most extreme rear poezaen, and 33 mehes when it is forward.

'(Desxrahle} The foot threttie ané breke centreis shaH be separated

by at 1east 2-1 ;‘2 inches.

{Deszrabie} The brake pedal when fuﬂy depressed, shaii preject
above the 3ceeiez‘3ter {at least 1/4 mch)

(Esseneal} Controls shall not reqmre a reach of over 28 mehes frem
‘shoelder te the centrel :




‘ 11,
12,
13,

{Desirable} The operator shall be capable of manipﬁiatisg thé o

following controls without strain from the normal driving position:

steering controls, gear-selection levers, engine controls, brake
controls, rear—mew mirror adlastmeat clntch and commumcauen :

coatrels, ~
(Essential} The steering wheel shall be ﬁesitiane& for optimum
ease of operation and shall have at least four inches between the

outer edge and the nearest projection of the veh;cie or eqnzpmeat

(Essentzal} Foot- aperated controls, such as those for the clutch
brake, and throttle,shall be so located to be quickly controlled and

operated without strain or centoznsn for an operator whﬂe wearmg
thei mal boats :

{Essenual} Foot pedals Qhall arcept the wezght af an Operatar 8
foot without mztzatmg control action, - ‘

E. CCNTRGL CODING  (Fig: 1, page 22)

1.

(Esse'ztia‘l) Controls shall, by their s‘lépe' and pesitién, be‘easjr to

identify and separate from each other durmg eperauen under stress

oz in biackeut

(Guideline) Since tactical blackout is one of the conditions under
which military vehicles must operate, consideration must be given
to the design of necessary controls and displays for use under these
conditions, e.g., shape or location cedmg for ccntrois,ané red

hghtmg for &Spiays. ‘

(Guidehne) Common codmg methods shaii be used when avaﬂable.
The applicability (advantages and disadvantages) of each codmg
method shall be determmed in accordance with Table S

(Gtééeiinﬂ) The five most common methods of ccding are: Location,
Shape, Size, _,abeimg, and Coigr (Tabie 5, pg 4&T'hey shail be used
as fcilaws'

a, Location

(Desirable) Controls associated with similar functions
shall be in the same relative location from panel to panel. -

a1




-

Lighting System

2, Ignition System

3. Fuel System

‘4, Power Train

5. Sgeéiai Purpose Equipment

6. Accessory Equipment

- Fig. 1. Recommended Shépes to be Used for Coding of Operating Controls.
(Selection of shapes is based on existing data concerning - ‘

shape discriminability and meaningfulness of shape, USA ,
Human Engineering Laboratories Technical Memorandum 22- 81.) ,
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b Shape

0)) (Escen{;ai} The shapes in F:gure 1 shall be used for

the controls indicated, when shape cedmg has been ' ' 

éetermined to be reqmzed.

" "(2) {Essenual} Edges on the parts of the central that must
: be grasped shall not be so sharp as to cause m;ury to '
aersonaei C :

R Size,

‘{Guideiige}f When possible, use only two or three differei;t K
~ sizes of controls, Controls for performing the same ‘

function on different equipment shall be consistent in size.

© d. Labeling (Fig. 2, page 27 - Table 6, page 49)

(1) "(Qesirabi‘e) The label shall be located either on the =
: control or immediately adjacent to it {above, if i
possible}, where this ;s cens;stent wath eye ievel of

ebserver,

) '(Gméeime} Labels shall behnef

- (3) (Desw&hie} The nomenci&mze shaH £1ear1y inchcate
the funcuon being csntzoileé

B 4) (Desirable) Highiy similar names shall be avoided, ‘

(5) (Desirabie) Abbreviations, where required, shall be
in accordance with SR-320-50-1,

:{6} {Essentia:i} Abstract sym‘beis (squares' Greek alphabet,

etc.) shall not be used unless iheir effectiveness and
generai acceptance have been adequateiy demonstrated

(?)4 (Guidehae} Letters and nsrnerals shail be standardzzed ) ‘

as spemfieci in Table 6.
8 {Guzdehne) Where hsts of materzai or where rpamtenance

instructions are needed, they shall not be piaced or
hﬂng on aperai:ing paneis '

23




cm: Cecimg (Tabie 8, page 51;

(1} (Guldehne) Commen color codmg methads will be ﬂsed

(3

Where color coding is selected as a coding scheme for

‘controls, the procuring activity will insure uniform .
: apphcatmn of the apprcsved code thraughaut the system. o

@

(Essential) Where perss'mei selectmn precedures de net
reject color blind personnel, color cod;ng will not be

used as the primary discriminant,

(Guideline} In general, oﬁiy faur ceiors will be used fer )

" control coding (in addition to the castemary slack or -

» grey control caier}

@

(5

: F ederal

‘ Color “Standard ‘95
:Ref;ll ------- 11105
Greeg ------ | iélS?
Aﬁ;ber ------ 13538
White ~------ 17875

(Guideline) The use of colors other than those listed
above is not recommended for display coding. Ifan .
additional color is abselutely necessary, hlue 15}23 is
acceptahie : : ‘

(Essentiai} When it is considered imperative to relate
a control to its corresponding display by means of
color coding, the isgiay and control shall be of the

o same cclor.

(6)

{Desirable) The color of controls shall be such as to-

provide ample contrast with the backgrounds.

.
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| - Fig. 2. RéCemmeﬁdéé Symbdis for Inieréaﬁesaf Control Légén{is =

-1 Horn = ‘ 18. Interior Light

- 2. Windshield Wlper . 19. FoglLight
-3. Direction iﬁdscater ~ 20. Low Beam =

4. Radio ' 21. HighBeam ;
5. Heater Switch ’ 22, Parking Light )

- 6.  Heater Regulator o 23, Blackout Headlight
7. Cabin Ventilation ' - 24, Blackout Ciearance nght
8. Ignition Switch -~ | 25. Snorkel
9. Starter : 26, Clutch - S
10. Spark Advance o 27. Front Wheel i}r;ve ‘
11, ' Battery Slave - 28, High Ratio Gear

12, Primer Pump -29, Neutral - ‘ :

13, Choke ; a 30.  Up/Down, Tepx’sottcm o
14. Hand Throttle Control ~  31. Winch

- 15. Fuel Tank Selector Switch = 32. Winch Brake ~

16, Main Light Switch 33. Power Take-Off Esgaged

17. Instrument Panel Light 34, Power Take-Off Not Eagaged' -

26




Fig. 2, Recommended Symbels for International Control Légeﬁés
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TABLE 3

_ Conventional Control Mcvemests*,‘

" Function

Ccritrsl Action’

Up, right, forward, pull (switch kﬁi}bé} o

Off

Down, left, rearward, push (switch knobs)

Right B :

g Cieck‘wise‘,‘ right . L

Left

Ceunt‘ercl‘eckwise, 1¢ft ‘

Up, rearward .

Down

Down, forward

Retract

Rearward, pull, counterclockwise, up

Extend

kFerwa}:d,‘ push, éiéckwisé,:‘déw;g ‘

Increase

‘Right, up, forward -

i 10

Decrease

Left, down, rearward

Reference: D&PS Tech'Deveiopment Object:iire‘,
Guide -- Truck 5 Ton )




SECTION HI

VISUAL DISPLAYS




SECTIONII ~ *

 VISUAL DISPLAYS

AL GENERAL (Table 5 page :;3}

1.

3 {Dessrabie} The mformatzoe displayed to each person whe -

operates a piece of system equipment shall be limited to that

" information which is necessary to the SpeCifiC aenens or o

éee;s;ens reqmred cf him,

(Deszrahie) Infermatzoa sh&li be &spiayed oeiy to the degree .

of specificity and accuracy required far the specific eperater o
action or {ie(xsmn which is 3550&3(8& w;th it. '

{Des:rable} Info;mataen shall be presented to the operatcr in

a directly usable form; that is, reqe;rmg no mterpeiatmn or -
deeedmg by the eperater. .

{Deszrabie} Infermauen seeessary te dﬁferent activ;tzes,
e. g., operation and trouble-shooting, shall not be com-

bined unless these are csm;}arable fuect;ens reqmnng the ;
same mfermatmeL :

' (Desirabie} If scale intefpelatiee is %eqaired it must not

introduce a probability of error whxeh exceeds the éegree

of aceuraey needed.

{Deszrable) Neither lag nor paraiiax in ;ndlcaters shaii f .

zntroduce detr;meﬁtai errors. .

{Essentzai} stplays shaﬂ be S0 ées;gned that the faﬁure :

of the display or display circuitry shall be apparent -
zmmedxately and readily to the operatcr. .

{nsse{msl) Failure of chsp}ag e;reuztry shall not causea -
faiiure in the equipment associated with the display. -




. 9‘

(Desirable) All displays necessary to support an operator activity,

or sequence of activities, shall be grouped together, e,g,, sub-

~ System grouping. o

10

i1

14,

4 ISC

‘{Qesirayble}‘ Displays Sh&!i be arrange’d in relétion to one aﬁather SR

to reflect the sequence of use or the functional relations of the
components they represent in order of preference,

(Desirable) Arrangement of éﬁsplays shall be consistent from -

application to application within the limirs impused by other

. provisions of this section. .

(Desirable) If compatible with the other.items in this section, =

the most-frequently-used displays shall be grouped together,

can be seeu from the operator's working position, Speedometer,

tachometer and warning indicators such as air-pressure, coolant,

temperature and oil-pressure gages shall be located immediately
adjacent to the operator's normal field of vision, ‘

(Desirable) Whenever it is desired to set apart, for purposes of

ready identification, distinct, noncritical functional areas, i.e,,

those not associated with emergency operation, these areas shall
be outlined by black lines approximately 1/16 inch wide -- Black
color No. 37038, Federal Standard 595, IR

(Essential) Functional areas of emergency or éxn:*e:nely critical

operations shall be set apart by a 3/16 inch red border -- Red o

color No, 31 136, Federal Standard 595.

16,

(Essential) The instrument displays shall be so iecated'that fhey} ‘

(Essential) Adjustable-intensity red blackout lighting shall be

provided, . . )

34




B TRANSiLLUMINATED INDICATORS (stze 6, pag'ek49) e

1.

(Gmdehﬁe} Transziinmanated mdzcaters presentiy used are of two ’
general types: (1} simple-type indicators, e.g., pilot lights, buli's- :
eye lights, jewel lights, etc., and (2) single- and multiple- type B

" legend indicators, Legend lights shall present information in the

form of meaningful werd numbers, symbols, or accepted

‘ abbreviatmns

wuideline} Traﬁsiilumisate& indicators are‘used‘prima‘riiy to

~display to the operator qualitative informe tion which requires

~ either an immediate reaction or that his atteﬂtzen be attracted tc o

an 1mpertaat ch&age in system status,

(Guiéeline} Transilluminated iaéica;or lights, used solely for
maintenance and adjustmert,and referred to infrequently, shall E
be covered during normal operation but shall be readily accessible
and visible to the operator or maintenance man when required. ’

(Guideling) Master action, master warning, or summation lights

to indicate the condition of the entire subsystem shall be set apart
from the lights which show the status of the sgbqvcfem cempeneats
aad shaii be 1arger. , :

(Gusdeime} Lights shall not be used solely to mdzcate sw1tch or
control position unless the switch position cannot he made appare;}t
by preper design and Iabehng of the ceatral ' |
{Essentzai} Lights shau be used to md;cate that the desared equipment
response has been achieved and not merely that the acavatmg

svﬂtch has been thrawn. ‘ » '

{i)eszrabie} Lamp fﬁter C&pb and Iegend piaies shall be phy::zcaﬂy
cedeé or captive o preciude the pesszh;hty of an mterf'haage.

{Gazéeune} S;mple type md;catsr H ghts shali be used whenever
feasabie

(Essenﬁai} Spacing between the adjacent edges of éimpie-type L
round indicator light fixtures shall be sufficient to allow ample

room for unambiguous labeling and convenient bulb remg?ai,—~-ff




10.
1L

12,

13,

14,

s,

16,

17.

(Guideiine) Cadiﬁg -- Simple-type indicator lights shall be color
coded in conformance with para, F5a, and,in addition, shall be

ceded in size and 3pparen* br;ghtness as speczfleé in Tabie 6 page 49

(Essenual) When Slmpie type indicator I1ghts are used for .
emergency conditions, i.e., personnel or eqmpment disaster,
such functions shall be indicated by a one-znch-&ameter ﬂash;ag

red hght

{Desirable} Master summation indications, systeni or sub~
system, shall be one-inch-diameter steady red or green lights,

“ (Deszrabie} Indication of all other cendztms shall be by 1;' -
;nch d:ameter steady hghts ‘

{Essentzai) One-mch diameter hghts shaii he dxscnmmabiy
hnghter than }fZ -inch- chameter hghts o

(Desirable) With the e“:cepnen {;f smaﬂ ﬂashmg whzte caii-f
lights, used commonly on cemmumc&t:oz paneis, no ctﬁer .

flashmg lights shall be used,

(Desirabie} A master Iamp- test control shall be incorporated
on control panels utilizing indicator lights. ‘Where not feasible, -
each indicator shall be designed for "press-to-test” bulb testing.
Devices which can test the operation csf all mchcators at eace o
are more deszrable

(Eesirable} When a control is associated with a transilluminated
indicator, the indicator light shall be so located as to be
immediately and clearly associated with the control, In aimost

- all mst&nces, the hght should be located above the con!z‘ci

18,

19‘

20,

{Desirable) The brighmess of zxansﬂiamznated :mktztarssha?f
be visible but not dav'zling under the ex;}ected ambzent 111nmmatmn ievel ‘

{Desirable) imﬁcators shall set be s0 b{‘lg‘lt asto dazzle the

operator.

(Desirable) A dimming control wzth prese}ected ranges shail o
be provided for use unéer var;ed ambient ﬂlununatlen, except for o

danger hghts

36




21,

23,

{(Desirable} For panels to be used outdoors,: provisiéns :

shall be made tc prevent reflected sunlight fram makmg
the indicator appear as ﬁiummateé

(Des;rable) The flash rate for ﬂashmg warmng hghts may N
vary from 3to 5 ﬂashes per secomi wnh ‘on" time approxi-
mateiy equal to "off" ime, o R

'{Essentiaf) The indicator shall be so desig-néé that, if itf

~ is energized and the flasher device fa;Is, the hght mii

24,

25,

come on and burn steaéiiy. :

(Desirable) For criticai functions, the indicator shall be -
located within 30 degrees of the normal line of sight.

(Guideline) Use lights and all other indicators sparingly.

- The indicator shall display only that mfermatmn necessary

26.

27,

28,

29,

to effective system eperauea

(Gmdehne} For ease of maintenance, buibs shall be remavabie

‘fmm the front of the display panel thheut the use of tools,

(Guideline} Coding -- Lege;;d 1ights shall be color ccded in
conformance with para. F5a on coding, and their function shall

be further coded in the following manaer: (a) size, (b) bright-
“ness, and (c) flash coding. S D

(Essential) Legend lights required to denote (a) personnel or
equipment disaster -- flashing red, (b) caution or impending =
danger -- amber, and (c) master summation go/no-gé -~ green
or red, shall be obviously larger and preferabiy hrighter thaa
all ether iegend-type displays.

{Gmdeiine} Legend light iettenng shall be ms;b}e and legzble

whether or not the display is energized. This applies to single- -~

legend displays rather than to multiple-legend displays. Size
and other lettering characteristics {type of print, opaque vs, =

translucent letters) shall be determined by the procuring activity., -
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3& (Essential) Multiple-legend displays ha\riﬁg legend plates stacked
one behind the other shall be so designed that when a rear iegend
- is illuminated it will not be abscured by the forward iegend

31. ,'(Essentxai) The rearward iegend plates on mait:pie-ieﬂead dtSpiays , o
shall be so placed as to minimize parallax, i.e., so the entire

Ime of SIght

33. (Gu;deime) If legend plates on muiupie Iegeed dtsplays have
‘ different color codes and if the legend plates are stacked one
behind the other, the rearward legends shall have contrast -
- (between the legend and its background) equal to the front legends.

C. 'MGVING»PGINTER FIXED-SCALE TYPE ~1ND§CATGRS, ‘
" . Scale type mdxcators sha‘ii be nsed in cases where*

a. (Deswabie} Itis necessary to d;spl&y quahtatz\re or qsaﬁntanve -
~ information in cembmat;on with trend &nd élrectmn—ef-mctzen
B mfermataen. B ' - *

b. v(DESi'fabié} Str;ctsy qua;mtstwe mf&rn;atian 15 to be
: d15piayed R

2. ,(Deszrabie} Clecszse movement of the pemter shaii mcrease the
© . magnitude of the readmg. ‘ ‘ :

3. (Essential) In cases where posia'vé and‘negative values éi'euad a
zero value are being éispiayed the Zero shall be located at the o
. 12 0 cleck posztmn. ‘

4, (Essentzai; The pesztive values shall zncréase with ciecszse , .
- movement of the pointer, The ;}egatwe values shall increase . .
with couaterclecszse movement. '

S. (Desirabie) The ﬁamerals shan be piaceé inside of the graduation
marks to avoid constriction of the scale, Where space is not
limited, the numbers may be placed outside of the marks to avoid
ha\ung the numbers covered by the pczntez o

Cw

legend can be seen if the observer is Wlthii’i 30 degrees of the normai o




6.

(Essentzai} Mcvement of the poanter up or to the nght shall
increase the magmtaée of the readmg. ‘

(Essential) Where positive and negative values around a zera -
value are being displayed, the positive vaiues shall increase

with movement of the pointer up or to the right, and the negative
values shall increase with me\fe;nent ef rhe pozater dow;: or to

the leit,

(Essential) Movement cf the pemter up or to the nght shall

result from:

‘a, Clockwise movement of an associated rotary control, or

b. Movement upward, forward, or to the right of an T

10,

11,

22’

asseciated lever or switch

(Deswabie} The pomter shai} be 10c3ted to the right of veracal .

sc&ies and at the bottom of honzeatai scaies

{Deszrabie) Except for mult- revclu&en, ceptzsmeﬁs-scale '
instruments, such as the clock, there shall be an obvicus scaie
break of not less than 1-1 ;’2 divisions bemeen the two ends of

‘ the scaie

(Guideiine) For ease of monitoring a group of circular scale- =~
type indicators, if a stable value of given operating conditions

is present, the displays shall be arranged (a) in rows, with
horizontal pointer alignment under normal operating conditions,
i.e,, all pointers line up on the 9 o’clock position, or (b) in
column, with vertical pointer alignment, reflecting normal ,
operating conditions, i. e,, ali pcznters izne up on the 12 o clack

~ position.

(Guideline) Practicaiiy and economically it is not always feasible

to follow the recommendation outlined above, It is important, however,

where only a general indication of a condition is being monitored,
that the normal position should have all chals pointing in apprexi- :

mateiy the same dxrectwn. ‘




D MeCHANICAL DISPLAYS (Tabie , page 50)

1;

10,

11,

(Gmdehne) There are various types of rnechamca‘ displays “The -

common of these are (a) direct reading counters, (b) moving pointers o
" with fixed scales, (c) flags, and (d) pointers. The recommended
B applicaﬁee for these indicaters is summarized ie Tabie 7.

(ﬂemrabie} Ceunters shaii be used where qu:ek. premse reamag

is required

{Des;rable) Counter uumbers si}an change by sr;ap aetzea ;n
preference to ccntmueus movement. ~ :

(Deszrabie} Space between counter nemer&ls shaﬁ be no more
than 1 /2 the numerai wxdth i

(Des:rebie) Counters sheli be moueted as close as gossﬂ)ie to.
the panel surface to ;nax;rmze vzewmg ang{e and minimize :

‘paraliax and shedews

: (Desirebie} 'Ihe height-te—'width ratio of numerals for counter
~ displays should be 1: 1 rather than 5: 3 as recemmeeded for dxals '
and scales. ' o

(Desarahie) Ceunter numbers shall not fellew each cether at

_intervals faster than about 2 per second, if the observer 15

expected to read the numbers consecutively,

" (Desirable) Counters used to indicate sequencing of equipment -

shall be designed to reset automatically upon completion of ihe

sequence. Manual provision for resetting shall be provided,

’ (Essentiei) The rotation of the counter-reset knob shall be clock-

wise to increase the counter indication or to reset the counter. )

(Guideline) Instrument dials shall be approximetely 2-3/4 inches
in diameter, with major markings ia white against a black back-
ground, spaced at 1 ;’2 znch intervals on the mrcumfereece of the

. cﬁei

(Essential) Instrument pointer or scale movements shall be suf- e ol
ficient to permit quantitative readings at the reqasred degree of
, accaracy, and to note szgmflcant varzatmes : :




T

E. VISIBILITY AND READABILITY

(Deszrablc) ’i‘he foiiowmg scale ;narhng ar;d numbermg pract{{:es are g
: recammended' ‘ :

1.

1.

'Whenever posszble scaies shall start at zero,

Scaie graduatmns shall pragress by l 2 er 5 amts, or decimal - -

mﬂupies thereef

‘ The imcrease in namencal progress;en shaii read clccszse, ,

from 1eft to rlght or from bottem to tep.

Whoie numbers shaii be used in numbermg rna;ar graduatzon marks,

The number of minor or mtermedzate marks shall he no more thaa

nine, ané fewer 1f passzbie a

Maximum contrast shail be used between ‘scaig‘ face and markings.

All numbers &hall be upright at the reading 'iaasitioz;;

" CODING

{Desizébie} Optimum‘us‘e: shall be made of coding techniques for:

a. Discrimination between individual displays,

b idehﬁficatéen of diSpiays related fﬂnctiénali?.-

o Iné::canen of the relatmnship between d;siziays

(De51zab1e} Appkcabie coding techmques shall be seiected frafn .
the following methods: color, size, iacat;eﬁ, and shape.,

{Guideline) Aiikccding shall be uniform within the sjrsfsﬁ;' and shall -
be established by agreement with the procuring activity, ‘

{Essential) Where perseﬁneltseleéticn pracedizres do not reject
color-blind personnel, ceier coding will not he used as the

discriminant,

4




5 Cﬂdmg -- The following cek}r-cedmg schemes shall be empieyed*

b,

Iﬁﬁlcator Li ghts

(I} {Esse:mai} Red -- Red shall be aused to alert an eﬁeratﬁr

that the system or any portion of the system is inoperative,
and that a successful mission is not possible until appro-~
priate corrective or override action is taken,

(2) {Deszrable}v Amber -- Amber shall be used to advise an

3

)

. operator that a mar a marginal condition exists in system
effectiveness, or that an unsatisfactory or hazardous
condition is developing or exists; but that the system . -
can still operate, e.g., battery approaching replacement
time. ' - :

(Essential) Green -- Green shall be used to indicate " °
that the condition of a unit or component is in tolerance
or satisfactory, and that it is all right to proceed.

(Desirable) White -- White shall be used to indicate -
system conditions not intended to provide a right-or- -
wrong implication, or indicate transitory operating
conditions, aad where such indication does not imply |
success ef cperations, e.g., power on, ‘

Scaies (Bandmg)

1)

{Gméeime) Where given cpﬁratmg coaézt;ens always fall -
within a certain range on the scale, these areas shall be -
made readily identifiable by means of coding.

(2) (Guideline) Coding may be used to convey such information

as: (a) desirable operating range, (b) dangerous operating
level, () caution, and {d) undesirable, inefficient, etc.

(3) (Essential} Color ceéigg shall not be used if the instrument

must be read at any time under colored lights.
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 €. Color for Indicator-F ace Surface Bandmg (Tabie 4; page 4?}

(1}

(2

{Guideline} Coi{}r‘ce{}ed *narkmgs 3nd bssds shall be

" utilized to (a) optimize meter reading performance ts

make it obvious at a glance whether the indication faiis
within acceptable limits or at the desired value; ~ - -

(b) make it equally obvious when the indication falls
within a2 "danger" range requiring immediate corrective

action; (c) preclude the possibility of misreading numbers™

on the dial face surface or of mzst&kmg the deszred numer-
ical value (Tab}e 4}

The faiiewmg caiars are recommended as an optimally ~
discriminable set of four colors for banding indicator
faces, These colors are appropriate for outdoor day-
light use or indoor use under incandescent or flourescent
illumination, or use with a special reddish-orange night
illumination, details of which are available fro;n Hnman
Engmeermg Laboratories on reqaest

{Gazéeime} Each coior ' marking shali havé a clearécg{

meaning. -

(a) (Essential) Red indicates a dangerous condition re-
quiring-immediate corrective action. A range shall = -
not be banded red simply because it deviates from
the desired operating point or range. However, red
bands may be used legitimately to indicate conditions
under which equipment damage or personael m}uries' :

~ are apt to resuit : :

(b) (Essentiai} Green indicates the normal bpéfating ;ioint S
or range; it shows the desired readmg or the acceptabie L
~ range of readxngs ~ :

{o) (Gmdehae} Blue is used in conjunction w1th green to

indicate a secondary desired reading or range of read- '
ings. When there is overlap between the primary and
secondary banded ranges, a separate scale should be

*It must be emphsszzea that it is not ﬂ&CéSS&I’Y tc use aII colors on each
and every meter, :




" used for each banded range, with the primary scale
positioned closer to the index arc than the secondary’ R
scale. When there is no overlap between :primary - -
and secondary banded ranges, the banding n.ay then = -

be incorporated on a single scale, provided there are

no associated danger ranges. The more-frequently-
used range should be shown in green; the lessfre-

“quently-used in blue. If a selector switch or smnlar -

" component is used to control the display, the dots or -
index mark on switch bands showing positions of the
selector should be colored blue when the associated -
indication is to be read in the blue range. Uncolored’
index-marks, dots, or switchbands showing selector
positions indicate that the re&dmg should fall wathm
the green range of the display. -

{3} ,(Gmdehae) Brown may be used if absolutely ﬂec‘ess&ry
‘to indicate a tertiary overlapping range. The use of
- three or more overlapping operating ranges shall be N
~ avoided except-where no other solution can be utilized expedz— g
ently. A brown index mark should be used as appropri- .
ate in conjunction with a selector swutch or smu}ar
componéent.

(&) {Guideiirie} Amber shall not be used as a meter band-

ing color because it indicates neither n{)rmai‘eperaticﬁ :
nor danger. Hence, its meaning can be conveyed
adequateiy by Ieavmg Such ranges unmarked {whzte)

d Labeimg' Centrcis aﬂd DISpiays (Tabie 6 page 49) ‘

o

@

3

4

(Ga;dehae} Each ccntrei and dlSpI&}T shaii be idenufzed as
to funcaan.

(Gméehne) Labels shall appear on or 1mmeézateiy adjacent .
to (preferably above) the contreis and dx%piays to be

1éent1f1ed

(Gmdehne} Labels shall be so iocated as to preckzée

assoa&tzen of the Iabei w:{h a wrang control or dlspla}’.

{Desuabie} The iecau{}n of Iabeis in reiatmn to controis
and displays shall be consistent on all system equipment,

“ :




)
6
functmn bemg chslslayeé or contralied

o

(Essentiai} Lébels shaii be hrief

(I:ssentlal) Nomenclature sh&ﬂ indicate cleaﬂy the

{Deszrable} &bbrev:&tmns, where reqmred, shaii be

' m accerdance with SR 32(}-50-

8

)
i(zca

an

- acceptable, e, g, , the percent sign, plus szgn, etc.
(12)

- shall be stamped or coded with relevant information

(13)

vy

(15)

(16)

(17)

{Guxdehne} Lettermg on tne paneis shan he biack coior ‘ . B
"~ No. 3?{}38 F ederal Standard 595 :

{Des;rabie} C&pitaf letters shall be used in preféregce
to lower case, However, lower case, if not too small,
may be more apphcabie te extended instructions.

(Qesu‘&bie} Abstract symbeis, e.g, squares, Gree}c

alphabet, shall be used enly as deter;mned by the pro- -
curing agency. ' R

(Deszrable} Meaningfui symbols in common usage are

(Gﬁ;dehne} The outs;de cevermg ofa mannfactured part:

concerning electrical, mechanical and Iubricanonai
charactenstics of the part. :

(Desxrahie) Terminals shall be labeled vath the same
code symbols as the wire attached to them, -

(Desirable) Stencilied labels shall not be used,

(Guideline) Labels shall not be hidden by units and
parts, e.g., labels on the chassis shall not be placeé
under the parts which they iéentlfy : , ,

(Desazsbie) The numerais and letters on instrument
dials, panels, and consoles shall be deszgied to affarti
maximum 1eg1b1hty for all condltmﬁs of use, -

{Deszrable‘ The fonowzng recemmendaucﬁs apply to.

general flood-illuminated, indirectilluminated, and
transilluminated numerals and letters (Table 6).

5



1.

(18) Nnmorai Style

(Desxrabie) The width of the nam;—rais shall be 3/5 of -
the height except the number "4, which shall be one
stroke width wider, and the nuinber "1", whichisone
stroke in width, The stroke width shail be 1l /6 to 1/8
of the aumeral hexght

{19 Letter’ Style '

(Desirable) The width of the letters shall be 3/5 of

. the letter height except for the letter "i", which is

- one stroke in width, and the letters "m” and "w",
which shall be about 1/5 wider than the other letters.
The stroke width should be from 1/6to 1/8 of the =
letter height. The style shall be similar to Alternate’
GothicNo. 2.~ . "

. G. INSTRUCTION PLXI‘ES (saia §1a:és) -

(Gtﬁdehne) Data p}ates in each secm}n af the vehlcle cai} van
motor area, etc,, shaii be' ' : ~

a. Consistent in size 3nd shape, -

b. Logically grientéd to each other. .
c. Visible to the operator.,

{Guideline) Data and caution piatés shall present only informaﬁgu
necessary to the eperatsr preferabiy in dlagrammauc form, .

k(Gu;dehne) Caunaa piates shali show:
a. Mammum permlssabie road Speed in each gear raﬁge., -

b, Speciﬁeé Sata coﬁcerniﬁg draiéiﬁg of the coéiiag system. '

¢. A minimum of any other mformanen essen‘aal te the efﬁc;ent '
t}peratmn of the vehicle, - '

(Guideline) Gearshift instruction plate shall show applicable data

concerning operating positions of shift handles for transmission = -

-and transfer case mechanisms.,




9.

’(Gmdehne) When apphcabie, power take-off and winch—costrol

mstructmn piates shali be furnished,

(Gandehne) Operatmg mstructwns shall be piaced cans;;:cus;ssly

~near the cperatzng controls,

(Gmdehne) Instructm'}s shali read from ieft to right
(Gu;dehne} Verncai %abe!s shali not be aseé,

(Gu:éehae} Instructional diagrams shall be orzented iegicaiiy

o the ebyects to which they pertam. ,

10.

11,

12,

{Guideline) -Instructions shall show centrol movement in pianes
paraliel to the movement of the actaai controls.

{Guideline) "Instructions used most often in aperating equipment
shall be located nearest to the operators’ ficid of vision,

(Guide! . Identification and instruction markings shall be -
emboss... stamped or etched on the part. If space is limited,
substantiz; plates for the marking of units attached to,or ‘
immediately adjacent to,the part may be used.

TABIE b

k ‘Specific Recommendations for Meter Banding Colers;i

Red - ASA 3peciTication - lonochromatic 616-1k:5G

Approxinats Munsel Value: SR k.5/1k

Green - ASA Specificztion - llonochromatic Sll 23-26~

Approxinete lhnsel Value: 5G 6.1/11

Blue - ASA Specification - Yonochromatic 162-7-61

Approzimate Munsel Value: &P 3.1/12

Browm « ASAL Specification - onc:chronetzc 5C2—12-3?

Approrinzte iunsel Velve 1 YR. ».1/%

a7
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TABLE 6 -

Numeral and Letter Size

Low Brightness

High Brightoess

Nature of Markings ~ (Down to .03 ft. L) (Downto 1.0 ft. L)

~ Critical markings - position variable. -
(Numerals on counters and settable ,
or moving scaies } - .20t5.30

12t0.20

Critical markings‘- position fixed. -
(Numerals on fixed scales, control =
and switch markmgs, emergency

mstrﬂctmr;s ) , o . 15 to;,,.3{}f

.10t0.20.

* Non-criti~al markings. :

(Instrument identification labels,

routine instructions, any m&rk:ﬁgs :

required for initial o S
- familiarization only.) =~ - .05t0.20

05t0.20

* From WADC TR 54-160

The table above gives recommended numeral and letter heigﬁts

‘in inches for a 28-inch viewing distance.

For other viewing

distances, multiply the given values hy dzstaace in mches

dlvaded b}r 28
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- SECTION IV

'AUTOMOTIVE SUB-SYSTEMS




SECTIGN IV

AUTOMOTIVE SUB-SYSTEMS

A, 'GENEML :

1. Cenf:guratmn and Locatmn of Components

a.

(Guidehne) Cemponents shall be desxgped lacated, and zsstaiied
to provide ample visibility, accessibility, and working clearances

- for the specified servicing, cleaning, adjustment, removal, and
installation, safely and without damage to parts or assemblies. .

(Guideline) Components shal! be designed for removal and

installation in the most advantageous sequesce to acce;nphsh

'mamten&nce in the field

‘ (Gmdehne} Ccnﬂzcuag maintenance sequences shaﬂ be reselved

in favor of iﬁcrea:mg the eff;czency of the lower echelans of

i mamtenance.

(Desmabie) Cempanents shail be s0 arranged that they can he

inspected, adjusted, removed,or replaced reachiy with mimmum
disturbance to other parts

(Essenﬁal} Direct access shall be provided when a fretguent .

- maintenance operation will require dlsassemhiy net needed

otherwzse. o

'{ESSEn‘tial) It shail not be necessa“'y to \.onduct hzgher-echelaﬂ

mamtesance to gain access for 1ower-echeics services, ;

(Desirahie) Recoverabie subassemblies,which are recendxtmned
at the organizational and field-maintenance levels,shall be -
removed and replaced without removal or repositioning of ma;or
assemblies other than mating subassemblies, e, g., starters, ‘
generators, power-take-offs, bilge pumps, external power-asmst
assemblies, conaecnng cables and hnes.

55
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i

n.

o.

(Desirable) Major assemblies other than structure shall bé'capabie"
of being removed and replaced without removal of other major-.
assemblies except for these which are handled with them as a unit,

,e. g, engmes transmmsmn, and axle assembhes

(Deszrable) Parts and assemhhes, mciudmg cenﬁecting lines and

- cables, shall be located so they do not interfere with remcvai'cf S
- components, ' : o )

(Desirable) Accessories, receptacles, shrouding and similar
items, which are not supplied as a part of basic're;ﬁacemen: s
assemblies, shall be clustered in ways which permit them to
be easily attached and detached as units, '

(Deszrabie) Care shall be taken to pre\sent mterferences wh.{ch
w;H preclude ;}reper access. '

(De51rabie) Large compenents dxff;cuit to remave sha}i nct

“prevent access to those Iess dszlcuit

(Desirable) If placing one cempenent behind the other cannot’ '
be avoided, the one requiring less frequent access, or ‘presenting E
greater difficuity to remove, bh&ﬂ be placed in the rear. :

(Essennai} Cemponen‘cs shall be placed, or the structure demgned,
so that structural members shaﬂ not prevent proper access to

- these components. R

(Desirabie} Subassembi;e's shall be mounted to the housing rather
than attached to each other, so only the sab&ssembly to be repiaced
must be remaved o

(Deszrable} Components shall not be placed in recesses or. located
behind or under floor boards, seats, hoses, p;pes or other items

' wh;ch are difficult to remcve.

! (Essent:ai} Camponests shall be placed to allow sufficient space

for use of test equipment and other required tools without dszicuity
or hazard . : ‘




2 Ease of Handhng {Tabie 9 page ??}

a, {Desirable) All units ées;gued to be remaveé or repiaced shaii', ‘

be provided with handles or other suitable means for grasping, S

handling, and carrymg

b, (Desxable} H&ndies or gras;:a areas shaii be k)cated over the
- center of gravity of the unit to prevent the umt frem swmgmg
or tﬁtmg when lifred.” :

e (Esseﬁtidi} Handies and grasp areas shall be so located that at
- least rwo inches of clearance fzem ebsmucno-‘s 1s pravsded
‘ durmg haﬁdlmg. : :

- d, (Essential} Lifting handlrésvshaii meet the ‘cr‘iteri’a of Table 9.

'~ e. (Desirable) Handles shall be so positioned that they will not:
catch on other units, cables, lines, structural members, etc.
Where such interferences are unavoidable, handles shall be
“stowed separately in obvious and well-marked Ieca&ens,as
near as pess;bie to their pl&ce of use.

f (Desirable) Lift ' eyes shaﬁ be as fexa? as is practi;:a'bie; '

g R (Desirable) Lift eyes shall be pérmé-zéntiy 3tfac§ied and shali be
sufficiently Iarge 1o a..cept cemmon rzggmg—-cabie heoks and
- cievzses : ,

| “ h, (Desxzabie) Lift eyes shali be fa: encagb above the CG of the
' - component to stabilize it, but not so far that they may make it -
chff;cult to maneuver, ' .

. {Guideline) Within a reasonabie 1ength of time after a vehicie'is
_ halted, personnel shall be capable of performing maintenance ° '
operanoas without danger of burnmg themseives

i (Guideiine} Components which must be manhandled under these
‘ conditions, such as particularly heavy items which will not cool
"in a reasonable length of time, shall be provided wnh eyes,

msuiated handies or other suitable hfnag de\qces

5




{Guideline)} Covers, drawers, and‘cempgnents which are difficult
to grasp, or caunot be handled without endangering delicate parts,

" shall be provided with handles or shaped to facilitate handling.

(Gu;dehne) Handles, or hand hoids sh&H faczhtate baiancmg

‘ ebjects safely when hftmg or carrymg them. ;

k‘Wezght of Compenents

(Essenuai} Units 's'ha‘ii be small and Eigﬁt enough for one man -

a. o
~ to handle and carry, i.e., we;ght ef removabie umnits shall he -
heié heiow 45 potmds, o
b ‘~ (Essentzai} Umts in excess of 45 pounds shall have provision -
- for two-man lifi where the lifting height is not in excess of
. five feet 3nd where the tetal weight is not in excess of 90 ‘pounds.
c. {Essenual} ‘Units we;ghmg over 90 pounds shaii have pre- o
vision for mechaa;cal or pewer Lift, :
(Essennai} Aii units we;gmng 45 paunds or more shaii be
prominentiy Iabeied with thezr weight
Af‘(26551hihtj?

(Guidehﬁe} Accessibility of components shall be consistent with-

the anticipated mortality rate of the components and the aa&cxpated

need for maintenance services, derived from reliability data and

a,

related supply and maintenance experience,

: Vi'sual Access‘ :

(1} (Guidehne) Where only vzsua} access is requzred, the
following practices shali be fe;iowed in order of prefereace- -

{a) Use an opening with no cover wheaever pracﬁcai;

(h}’ E}sé a ;ﬁaétic window if dirt, moisture, or ethér o ’
foreign materials are a problem,
(c) Use a break-resistant glass window if physical

wear, heat, or contact with solvents will cause
optical deterioration or dxstsrtzcn.
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b.

C.

(d) Usea qmck-openzng metal cover 11‘ glass Will net
meet stress or othez reqmrements

Physn:ai Access {Tabie 10, page ?8}

2

(1} {Gu;dehne} The faiiawzﬁg practices shall be foilewed in

order of preference, where access is required for .
tools, test leads, and service equipment only: -

(a) Whenever practicai use an Gpening with no csver. :

{b} i}:-e a sliding or hmged cap if &crt rnmsture, or 3
other fere;gn materzals rea prehiem.

{Desirabie} Openings anc werk spaces provided for
adjusting and handling units shall be ample to permit the -
required activity by personnel wearing arctic clothes and, .
where required, an adequate view of the components being.. -

" manipulated, (For minimum access reqmrements, see

Tahle 10, }

Dcars and Covers

6

@

@)

)

)

‘(Guideline) All access covers or doors not completely ,
removable shall be self-supporting in the open posztion,
unless gravity aermaliy hoids them in posmen.

(Desu‘able) If instructions appi}fzng toa ccvered cempene!}t
are lettered on a hinged door, the lettering shall be anented '
properiy for readmg when the door is apen‘

(Des;zabie} Shdmg, rotatmg, or hinged umts to which rear i
access is required shall be free to open or rotate their full
distance and remain in the "open” position without being =
supported by hand. T R

{Desirable) The methoé of opemng a cever or deor shall
be obvious,

(Desirable) An instruction piate"shali be attached perma-

nently to the outside of the cover where the above require-
ment cannot be met, S ‘
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d.'

(6)

(Deszrabie} It shaii be obvious when a caver or deer is 15

piace but not secare{i

)

(®)

{Des;rable) Sharp edges and corners shaII be avezded ea o

dears cavers

(Deszrabie) To exped;te remstaﬁauen, removable mspectmn— ‘

- access doors shall be interchangeable or shall have a size : ’

9)

(10)

and shape which makes evident their prepez' pesmaa, ,

(Essen&al) Covers or doors shali not be prevested from j

~opening or being removed by obstructions such as turret,

on-vehicle eqmpmem or structurai memhers. ‘

(Essential) When a hir;ged cover is used, a spacé equal to~

~ the sweep volume of the cover shall be provided, i.e.,

opening of the cover is not obstructed by b{)dy frame,

brackets, etc,

Fasteners for Covers and Doors

o)
@

3

(Gu;dehne} nged doors or covers shall be provlded wzth

‘quick- epemng captwe fastesers

(Gmdeime} The minimum number of fastenera shaii be used‘ ,
consistent with ﬂoatanon, halhsizc, or safet}r rquirements. '

{Des;rable) Maxzmum use sha}i be made of tsngue-and—siet-f DT

 catches to minimize the number of fasteners required,.

@

,{5}

(6

x.

(Guideline) The number and type of fasteners used shall be

the minimum commensurate wzth requirements for’ stress, ,
bendmg, etc,

(Deszrable} The same size and type of fasteners shali be
aseé for all covers and cases, ‘ : :

(Gu;deime} Captwe fasteners shail be used.




e, Mﬂuating Bolts and Fasteners

(1) {(Essential) Screws or bolts with dszerent threads shaii
be of different sizes,

(2) (Desirable) Where compatible with stress and load -
considerations, fasteners for mounting assemblies, :
~ subassemblies, etc., shall fasten or unfasten with =
a maximum of one cempiete turn. o

3 (Deswabie) The nunaber of turns reqa:red to tlghten
' or loosen boits shall be mlmzmzed

4) {Deswab}e) Haad—operated fasteners are pfefertéd,’
but those requiring standard hand to'ols are aéceptable.

{5} (Essenuai} Fasten@rs reqmrmg non-standazd teals ‘
' shall not be aseé :

(6) (Deszrabie) Bolts reqmung hxgh terque shaii be pro- .
vided with exteraal ga:ip ﬁeacis. L o

{7} (Desirable) {Iaptlve hoits and;’cr nuts shaii be useé te -
preve;;t ioss, : :

- Cases and Drawers :

(1) {Guideline) The hreper ‘orientation ef a unit within its -
- case shall be obvious, either thzeugh éeszgn of the case
or by appropna{e labels,

@ {Gmdehne} Cases shall be deszgaed to be lifted off
‘ units, rather than lifting units out of cases.

3) (Desirahie} Cases shall be made suffieiently larger than
the units they cover so that wires and other components
will not be damaged when the cases are removed or

replaced :

{4) (Desirable) Guides, tracks, and stops shall be p‘rowided:
to facilitate handimg and to prevent damage to units and

B -

ccmponents T - ; T oo T e
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m;TTbRIES

L

(Des;rabie} Batter;es ané their compartments shall be capable of

hemg cleaned and serviced without zemova} ef ether compoaents. s

(Essennal} Posxtwe and npgatzve battery termmals shall be ef o
different sizes to prevent incorrect assembly. '

(Desirabie) Battery retaim‘ng devices shall be fastened with 4 e
fasteners that can be removed without hand tools, or shall use’
the same bolt or nut size as the battery terminal clamps.

(Guideline) Batteries shall be mounted on roll-out racks, slides,

‘ -or hinges. It shall be cenveazeat to extend these compeaents wzth-
~out chscounecung therﬂ.

(Gmdehae) Battery access cevers shan he fastened wn‘h qmtk- ‘
release fasteners. The mounted position of the access cover shaﬂ
be obvious, Where a hinged cover is used, suffacaent cIearance

- shall be aiiaweé for opemng the decr.

(Guideime} Storage b&tterzes shall be c&pabie of bemg exchanged N
by one man in no more than 10 minutes, using en-vehicie equ&pment' ~
, oaly- ‘ '



C CANVAS AND ﬁCCES?GRIES

1.

11,

,retazned pmperiy.

{Deszrabie) The tarpaui;ns and bews cevermg the bed of cargo -
vehicles shall be capable of providing a 75-inch clearance from =

- the cargo floor, to provide head ciearance for men werkmg mside S
4the vehxcle '

(i}eqrabie} One man shaii be able to gain access S to the carga
compartment from front or rear with a tarpaulin aqé curtams ‘
in place within three minutes,

(Desirable) Tarpéuiin bows, ropes, and snaps shall be easy to ,
unfasten, and bows shall be easy to remove from sockets under -

~ wet, muddy, and/or freezzng operation conditions by persermei
, wearmg giaves , : :

' (Des;ragle} Tarpaﬁim bows (eSpeczaiiy wooden ones) shall be

designed to reszsr seiz!ag in their sockets because of meisture, ‘

: rust, or dirt,

(Desxabie} Tarpaui;ns and cab tops shaii be shaped and supparted
to shed waste, and preclude formation of water or ice pockets, -

whether the vehicie is parked or in cpe:atisﬁ,

‘ (Gmdehne} -Cab tops, tarpauims, 3nd curtams ‘shall be protected

from chafing and ﬂappmg.

{Gmdekae) Tarpauhn 81"&21 cab—tap bow scackets shall he pravaéed
wzth adequ&te drain apermres » S

' {Desirahle) The cab shall be. cap:ihle of conversion from open to .

claseu type, and vice versa, by one man in ten minutes or Iess

{Desuabie) Tarpauhn, end curtains, and bows shall be capabie C
of remev&l or mstauam}n by two men in no more thaa ten - '

H}.IH{EZES

(Guzdehne) ‘Tarpaulins 3nd end curtains shall be mherentiy ﬁre-

~resistant or treated to be fire- retardant

‘(Guideiiae} Pins and other ret&ising devices shall be provided with

the largest working clearances wiucrs will still permit them to be




12, {Guzdﬁhne) Pins and other retaining devzces shall be removabie and
replaceabie i}y men wearing arctic gloves

13, (Gu;deime) A retaining chain shall be provzded to pre\sent the Iass
of feta:mng pins and deﬁces

D. DRAINS AND VENTS

1. ‘ {Desirable) ’I’I}L vehicle shaii be ées;gned to reqmre few dram vai\res '
~ wzth s;mpie accessible, and depenéahle eperatmg mechamsms

I
.

{Desirable) Vents and draisshall be desxgned to prevent cleggﬁg
from mud ice, or cether contamination.

3. ‘(Dessrahie) Drain plugs and valves shall be des;gned to res;st
serfmg, either in the open or ciased posmen.

4, (Des;rabie) All drain plugs shall be ef a minimum humber of
sizes, preferably of the same size, and have a sacket (recess} to.
perrmt removal by 3 common h&;}é tool.

5. ,(Desirable} Drains shall be pravided and éesigﬁed to empty
- components completely of lubricants and hydraulic fluids.
6. (Desirable) Drained fiuids shall drain unobstructed té the outside
of the vehicle without special equipmeat and mthout spiashmg into -
vehlcie compcnents :

7. {Desirabie) Pneumamc system‘ reservoir purging drains shall be oo
_readiiy avaiiable to the operator, and they shall drainthe tanks éempletely.~ o

8. (Deszrahie} A means shall be prevzéed to remove water frem cah
and cargo body with ve}ucie either under way or at rest.

9, '('Desuable) Drams and vents shall be iecateé where they cas be
cieaned and checked eas;iy by crew members

19 ‘{DeSIrabie) Drains and vents shall be capabie of easy identification
and shall be located to allow closing and checkmg prior to cperatmn :
of ﬂsatmg or swzmmmg vehxcie o
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11.

(Desirable} An instruction pléte shall be ?rovided shoiving S

procedure and location for drains and vents on ﬂoatmg or.

' swm&mmg vehmies

E ENGI‘\EES

is

10,

(Desmabie) Prev}de means for manuaiiy crankmg the engme. ;
{Desirable) Engme txrmng marks shali be visibiy access:iﬁe,
(Deéirabie) Engine timing marks shall have # reference pamt -
on the engine to permit a timing check when the engine is R
installed in the vehicle.

{Essérﬁiéi} Breathers Shaii be éaéjr to remove and repiace.: .
{Seszz&bie} E?gzae g{}veznors shall be pravided

{Essential} Gevezﬁ{}rs shaii be made tamper preof

(Deszzahie) Fan belts and ether drwes requmng a{ijustment o
shall be s;mpie and readxiy access;bie

(Essennai) {}ﬁ érain plug shali drain the pan campieteiy o
w1the:_t reqmri ng the aperater to move the veh.cle ‘

{Desirable) Dﬁtnbuter or fuel m}ector shau be Iacated in
an accessible and unohstructed iecanoa ,

{Des;rabie} Fuel and oil f;ltefs shall be located so that they
can be cleaned and replaced w1th0ut dzsasseznhly of ather :

- parts of the vehxcie. -
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’ avmded.

10

; F INTERVEHICULAR CONNECTIGNS

(Essential) intervehicular cabiesshaiibe of adeqaate ieagth £0 a5
not to restrict maneuverability of towing vehicle when vehicles &re -
coupled together, under any applicable cenéttmas, -

' (De31rable} Suitable prevzs;sn shaII be made to preveat damage
to mtervehxcular calles in use,

{Esseaﬁai} Vehicies equipped wiih air-ovéf—hydraulié or air

brakes shall include suitable provisions for connecting to the brake

system of another vehicle at the front and rear, and for controlling

~ brakes of a vehicle being towed by another truck dunng emergency

aperauen
(Essential) Brake hoseor cables)shall not be 5o short that they
restrict maneuverability of the prime mover or a towed veincle -

when ceupled together, under any apphcabie candmens. v

(Essennal) Suztahie provisions shall be maée to ;revent hnhng, ‘

~ entanglement, dragging, abrasion, or pinching of the brake lines, =

LADD:,RS AND STAIRS (Traiiezs and Vans}

(Gmdelme) Verncai Iadders more than ezght feet taii shail be

(Des:er'ziﬁe) ‘The fa%iewmg inclines shall be mcorporated mtc
veh;cu;ar iadder des;gn' :

’a. 50° 90‘3 -- 1nc1ine récorﬁmeﬁded' ‘

| "bh. 50‘} 750 -- iﬁcimed iadders shall have fiat treads .

¢.‘ 7s° 900 -- Inclined ladders may use rungs

(De51rabie) Treaé depth shall be three inches mimmum and six

, ;nches maximum,

(Essenﬁal} The distance between the ladder treads or rungs shall
be seven inches minimum and 16 inches maximum (12 1§ches is ‘

' deszrabie)
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9.

.10,

11.

12,

13.

14,

(Des;rabie) The w1dtn between the sxde rails of the ladder
shall not be less than 11-1/2 inches for iadders §p to ané -

inciudmg 18 feet ;n iength

(Deszrable) S;de zaﬂs shad be frem 3/4 mch ts twa mches .

in diameter.

(Desn‘ahie} Rnﬁgs shalI have a mimmam d:ameter of 3;’4 mch f' o

{Deszrable) The d;sram,e berweeﬁ the center ime ef rangs, - o
cleats, or steps and the nearest object in back of the ladder
shall not be less than seven inches,

{Desirable) All vehicular ladders shall have hand grips. -
(Desirabié} The main ladder support may serve as a hand
grip on ladders with rungs. Special hand rails shall be -

designed for ladders which are used at shsﬂewer angles. :

'(Gui,cieivine} One man shall be able to store and re:rie\se
vehicular ladders in 2 minimum amount of time,

(Guideline) Catches and other mechanisms required for .
folding ladders shall be simple, easy to release and malntam, ‘

even when users are wearmg arctic gloves. o

{Essennai) R;mgs, treads steps or cieats sh&ii be seif-

‘cieas}x;g and be of nonskp or nons}aci des;gn. .

(Desirabie) The ma;‘ar allowable w‘eight reqairea to lift and
store ladders five or six feet above ground level, by one
man without mechanical advantage, shaﬂ be 25 and 20 pounds .

: respecuveiy. N

15,

16.

(E}esarabie} Stair raﬂ hezghts ahove step treads shali be

34 mches T i/2 ;nch to tap of rail.

(Bes;rable} Vehmle mountmg bar- type step shall be a minimum
of six inches wide and have a minimum stand-off of three inches
from mounting structure. Five-eighths inch round steel or one

inch x 1/4 inch flat stock is recommended, Step treads’ shall-- e

not overhang the step below by more than one inch.
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H.

POWER PACKAGE DESiGN

i,

{G dehne) A power package shaii be mcormr::eﬂ in deszgﬁ whert.w
pesszble ‘ L : :

(Guideline) Power packages shall be removable as a unit,

(Guideline) Service and adjustment of 'sfubassemblie‘s'shall be
performed without removal of the power package unit.

| (Desirable) Quick-disconnect ‘paihts shall be proﬁded on power
package, shall be designed to eliminate the possibility of being

damaged during the removal or replacement of the pewer package,

, ané shsii Cenfcrm t{} the follomng*

a, 'Centzaiiy Iacated

b. ) chk-dlscamect Wpe -- thIS mciuées eie{:tricm, fuel, hnkage,

final drivers, power-tragsfe:mmg shafts exhaust, brakes, alr'
ductmg, etc. : : ‘

‘¢, Air hs:sse to hydraulic hnes with qu;ck—dlscennect pomts shaﬂ be

psqued with durnmy rneuatmg brackets

d. Obvious to mamteaance perse:mei.

(Des;rahie\ Subassemblies shaﬂ sot requzre remcval praer te

- removal of pewer pac;xage‘

- {Deszrabie} Power package shall be capable of being test-run
without requzrmg extensive adaptation, when eff the vehicle,

(Deszrabie) E:Q%tmg eiecmc&l and fuel lines shali be used to the

. maximum extent poss:hle fcr removed power pack test-rtms

' {Essentiai} Power packages shall have streng bearzng surfaces or

brackets to allow them to be placed safely on hard surfaces without -
damage to the power package and its pre;ecung lines, ﬁttmgs, 011 ‘
pumps, fuei pu;nps, etc, ~




9.

10,

11.

12,

13,

(Deszrabie} Power packages shall be des;gned to be stable when

out of the vehicie

(Essentza}} P{}wer packages shad be deszgned s0 they can h\.
removed without draznmg Iubr;caﬁts or coolants,

(Desu'able) Guide tracks or slide- aut racks shall be mcorporated -
to facilitate the removal aad rep}acement of the _power pac}:age. ‘

(Essentiai} Lift eyes shall be prev;éed on the pewer pacitage

(Essential) szt eyes shall be so located that they do not make B
it difflCtl:L or dangerous to maneuver eqmp*nent

I. RADIATORS

1.

{Essennai} Size of the filler neck shall be cempauhie with

‘ex;stmg fﬁlers fer effzc;ency of fziimg.

(Essential) There shall be a draiu in the lower tank of the
radiator to allow for completely draining it,

{Desirable} Drain shall have sufficient clearance and pre‘vide '

su.fﬁczent grip to 3}10\\; for eperung and cleszng with a gloved hané. —

' (Gu;dehne) Drain shall be reach}y accesszble to the 5th through

the 95th perceatﬂe man.

(Demrabie} Filler neck shaII be poszacned 50 that the aperator
can see the fluid level inside the tank. It shall not be necessary
to add fluid to determine fluid levei, o ‘ =

(Guideline) Upper and lower hose connectors shall be located to

provide sufficient hand clearances f{)r removal and repiacemeat

- of hoses,

{Guideline) If lower echelon of maintenance is mte;;deé
(through 3rd), silver solder shall be aveided in the censa‘uctmn
of the radiator to facilitate repair.‘ -
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L bs:.ﬁTING (Fig. 3, page ?ﬁ)

II

'{]}es1rab1e} Where the he:qht of the seat abeve the ﬂaar vanes, e

the requirement for leg room and the foot rest will vary inversely.
As the distance from the floor decreases, the leg room mcreases
and the foot-rest angies mcrease ‘ ‘ . :

(Essential) The back-rest 3ngie shaki not exceed IZS" (the seat

pertmn zema:nmg statmnary}

{Deszrabie} If a lumbar-area support alene is used, the 3ngle
of tilt of the back rest may be decreased to 95° 1000 for an -
alert pestmn. : ‘ —

{Esseanal) Seat paddaag shall be kept to a minimum and shall
be henzorltai across the area of the ischial tuberosities,

' {Essentzal} A reszi;eat-type foam shaii be pravzded in place of

plastc. The use of foam rubber is aat deszrabie.

(Essenual} Where only short-term cenfmerﬁent is expecteé aﬁd

where retention in the seat under heavy \rzbranon zs a pnmaq,r

reqmrement cantear seats shaii be used

(Esser;nai) Contour seats shali be dESIgTIEd to sapport the

weight on the proper anatomical portion Gf the body suited 0"
sup;;crt;ng we;ght {1schla§ tﬁerGS!.tIES} :

: (Des;ra}sle) Safety belts shall be prcv:cied on ali veiucles

TIRES

(Desu‘able} Spare t;re aﬁd ser\ncmg tools shaII be readﬂy a\raﬂ,able
and shall be capable of being removed and stcwed by one man tzsmg R
only OVM.

{Désirabiej A pneumatic outlet and OVM ‘pressure gage shall be :
provided to inflate and reduce pressure in vehicle tires on any

vehicle employing air-over-hydraalic brakesystem.‘ S

(Essential) Air hose shaii be of sufficient Iength to reach tares,

mclmﬁng the s;)are tire,

7




(Essential) The spare tire shall be Capable of being inflated

" and checked in the mounted peszaen by a standard air gagE. .

‘ {Essentiai) Dual tires shall be desagued to allaw the mﬂatsag
“and checking of air in both the outer and inner tire. Valve

location shall enable the tires to be mﬂated and checked when -

- tires are ;nterchanged.

{Esseatiai} Equipment used to ’s‘tycw and unstow si:are tires
shall be simple to operate and pose no pessmﬂity of injury to.

, mrseanel

k (Essent;al) Spare wheei sh&li be capabie ef bemg removed and

repiaceci with vehicie fnﬂy ieaded.

T(}OLS (Tables 11 and 12 pages 79, 80)

' (DeSirabIe} Deszgn shall permat ma;rtenance ané adjustment

operations with standard, commonly available hand tools and -

* test equipment, with minimum requirements for special tools.
- Where special tools are IE{}dIIEﬁ, thev shaii be deagned for
a vanety of uses. :

(Essennai} Orgamzanenai maintenance shali be accomp&shed

- using on-vehicle equipment, General Mechanic's Tool Sets,

Organizational Secord-Echelon Sets and ergamc recovery asd
haﬁdimg eqmpmep{ {Table in.

(Esseatzai) It shall be posszbie to pezform field mamtenance

usxng equipment orgama: to the fzeld-mamtenance umt {Table 11}

(Essentlai) It shall be poss:.ble to perform mamtenaﬁce cperatmns T
‘at the echeleﬁs indicated usmg eqmpment shown in Table 11.

(Desirable) Wrench clearances shall be 3dequate f{}r the reqmzed
type of wrenches and the torques required, Box wrench clearance .
shall be provided where common hand tools are used at 50 ft-1b or

LR fd

' greater terque.

{(Essential) Coanterbores arousd recessgd bolt and nut heads shaii .
be large enough to permit the use of maximum size seckets pra-

‘ cured by the goversment ("{‘abie 12}
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M. TSRN SIGNALS .

i

,' "‘RAILERS " j

BN

I'

2,

(Esseatlal} All wheeied vehzcies shali be eq;;;ppeé w1th turn ~‘ e
C s1gnais

(Des;rabie) There sth be an zndzcatar to teﬂ the operatar G

that the turn sxgnais are aperatmg,

(Deswable) ’ﬁns {i{Spla}’ shau shcw the operator wh.tch

' 'dzrectic;n the turn signals are indicating.

(Essenﬂai) Traﬁer tzres shall be mterchangeabie wzth o
prime mover. '

'(Desirable} Trailer ‘towing-e‘ye height shail cohféfm téf
- vehicle pintle height with landing wheel down, '

(Desirable) Landing-wheel release and lock shall be
capable of being hand- or foot-operated.

E ;

{Desirable} Trailer brake controls shall be iecated'se
" that an operator can reach them while restraining, -~

positioning, or mc\q‘ng the trailer rnanually;

{Desi rabie} Brake controls shaii not be. Iocated on the k
road side (i. €., Eeft s;de} of a trailer, '

(Essefﬁzai} Dummy connectczs shaﬁ be previded on

trailers that have permanently attached mtervehlcie

connections., ]

' (Sesizable} Trailers with removable intervehicle cables

shall have storage space for sfawmg cables adjacent to
the connection point. o

WINCHES ™~

(Esseaaal} Wmch cables shall be c&pasie of beang e&sﬂy
;mileé out (piayed oat) manuaﬁy by one man,

{Deqzabie} Wmch shaii be capable of bezng opcrdteé both
from cab and winch Iocatlens
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1.

'{Deszrable) Wmch and vehicle power trains shall be capabie of E
bemg operated mmultaneously, = : : .

(Essential) Instrz;ctmn giates shali be pzovided for wmch |

o ;operatmi}.

{Essc n&ai) Wznch coatre}s shall be capabie of being eperated
by personnel while we&rmg EICtIC gieves esgec;aﬂy at a

" winch 1acatmn. ,

{Gﬂideiine} Provisions for a spare shear pm and shear pin ‘
mount shall be provided adjacent to shear pin location,

4(Essentiai} Winches shall have a safety feature to prévent‘

winch cable from breaking under load, A no-back feature
shall also be included t¢ keep the vehicle from rolling or-
moving backwards after s&fety feature has been act;vated

{shear p;n shears}

WINDSHIELD WEPER.S

(Gmdehne} Windshield washers are recammeaéeé and '

~ shall be pr{)\nde{i where possible.,

’ (Gu;dehne) Electricaiiy operated Wm’}x s}neld wzpers sh&ii

be preferre§ over vacuum eperated wzpers.

' {Deszrai}ie) Wmdslueié w1per metcrs shaii be Iecateé at '

bottom of windshield,

; (Deszrable} szer shali clean a minimum af 60 p\_r cent |
of wmdsi‘uei*i '

{Essentxai) Wmdsh;eld w1pers shall be seif-parkmg when
turned off. . :

?4; ,




Q. WIRING AND CONNECTORS

i.

(Essenaai} ‘Cables and wiring harnesses’ shall be. rauted to -
prevent re;:eated hendmg or tw1s§mg ~

(Esseatial) Cables 3nd wzrmg harnessesvs‘hali be ;ﬁretaécted

~from rubbing against rotating parts and from being cut or-

pinched by closures, structural members, normal personnel
movement, and maintenance activities, Some examples of

‘protection are: grommets, suitable Ci&mps shzekis 3;1{1 'etamers i

B (es;)eczaliy qmck-dzscennect ieads}

; (Guideiine} Cabies ané wiring harnesses shall not be placed

where they are likely to be walked on or used for hand holds.

If they must be located in such undesirable places, they shall

be provided with guards, which, if convenient to personnel,
shall be designed as persennei access fe&ture. o

{Des;rabie} The 3Iiﬂmng keys and slots in paianzed electricai

‘connectors shall engage before the electrical contacts do, t{:

prevent improper energ}zmg of circuits or damage to the:

‘cenaecter pins,

(Essea{iai} Wheze cables or wiring harnesses are‘skubjéct to
tensile strains, connectors shall be so designed and posmened
that they can puH apart without darn

‘gv. :

(Des;rabie} Coanectors shall be so located tﬁatéables neéd,'v o

not be bent sharply to connect and disconnect them. - -

(Desirable) Electrical connectors, when disconnected, shall |
be designed to preclude accidental shor’slng by exterﬁai ohgeats, -

(Essenuai} The female z‘eceptacie rather th&n the maie phsg,
shall be on the "hot™ side of the c1zcu1t when the lines are
tizsconnected S

(Essentiai} Cabies and wiring harnesse:s shall be Iaég enough

- to allow easy installation and removal, and to prevent them

from intérfering with the maintenance of other components,

?5




10,

(Essential) Cables, separate wires, and wiring harnesses on-

"~ adjacent electrical connectors shall be made physically

L
. ‘electrical assemblies to the equipment, so that it shall not .

incompatibie so they cannot be interchanged accidentally. -

(Essential) P lug-type connectors shall be used to connect

- be necessary to disturb soldered connections to remove

assemblies at the chrect sapport fzelé mamtenaﬁce or lswer

¥ ; 1eveis

12,

13,

(Desir&bie) Connectors shall require no more than one
revolution of a tool to lock or unlock; no more than five
rema;mng turns by hand shall be necessary.

(Desirable) Quck-release, Spfiﬁg-type fasteners shall be

- used in place of beit fasteners to retain cables ané wiring

harnesses

‘;'6




TABLE 9 -

~  Lifting Provisions -

- _Weightu* : L ST
- tobe - i ‘Handle = Finger - 'Handle
Lifted = - - " Diameter Clearances = Width

Under 25 Ibs. ‘ k 1/4to 1/2inch 2inches - 41/2 iﬁchés S

Over251bs.  1/2t03/4inch  2inches - 4 1/2.inches

. Liftedby - e
- gloved hand -~ B o 2 1/2 inches S inches
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 TABLE 10

Minimum Apertures for One-Handed Tasks (Bare Hand)

- Inserting empty hand held flat - B : - 21/4 by 41/4 inches

o Smallest square hole threagh wfnch empty L S :
‘hand can be mserted ‘ : ‘ o 31/2by 31/2 inches

{}smg an elght-mch screwdnver wnh a sae-“ :

inch diameter handle - . ~ 33/4by33/4inches
; 'Inseztiné and tighiening an AN item . o S
- {eat,side diameter 1 7/8 inches) o ‘ 4 by 4 inches
; ‘Is‘aser’ti‘a‘g a box -- diameter of box: L | O 1 3/4 inc_h'e“s‘k'

Minimur;l :Apermres; for Two-Handed Tasks (Bare‘Hand‘)'

‘Rééching through aperture with both - Height = 4 inches ‘

hands to a depth of 6 to 25 inches : ; . Width = 3/4 depth of reach
' : Reaching in full arm's length (to shoulders)  Height = 4 inches .

straight ahead with both arms ‘ - Width = 19 1/2 inches

Adapted from Mil Std 803 USAF
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" TABLE 11

" Tool Iisting

5180-754-0737

5180-BOT

Enmerg Repair

ITEM FSN SM 9.4 " NOMENCLATUHE FORMER SNL |
453890 5180-'{534-&351; 5180-A01 TOOL KIT, Org Maint No. 1 Common J 7-1
153905 5180-754-0653 5180-A17 TOOL KIT, Org Maint No. 1 -

’ Supplemental J 7-2.
xh5389§ 5180-754-0650 5180-1%20 TOOL KIT, Org Maint No. 2 Coamon ‘ J 7-3
453800 5180-754-0641 Loss to TOOL KIT, Gen Mechanics MOS J 10-4

M ~ ~ ‘~
453670 | 4910-754-0655 10-A57 TOOL XIT, Auto Fuel & Elee ' J 10-8 AL
' ’ Sys Repaimm : .
| L4052k 4910-754-0714  14910-A02  SHOP SET, Fld ‘fiaint }-b,ztmv J 8-12 "
- ; Fuel Elec Sys o
&cshh hg:ﬂ-';sh-eyos‘ 4910-A38 SHOP SET, F1a Maint Autmv, Basic 4.:8,-’13 o
LhoskT  LO10-754-0706  LOI0-A38 SHOP SET Fld Maint Autmv No. 1 3;8‘-13
. Supplemental . i

440638  3470-T54-0T08  3470-A03 SHOP SET, Fla Haint Machine, Basic J 8-16
LLo6ko  3470-T54-0738  3470-A03 SHOP SET, Fld Maint Machine, Heavy J 8-16
140568 SHOP SET, Fld Maint Contact &

Reference SB-9-123, dateé 11 Jsauaxy 1961

J7-=-1 & 2 Echelon

38---3 & %4 Echelon

- J10--M0S
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TABLE 12 . .

Counterbore Allowances fer':“ S
- Standard Tool Sets ‘

Screw Size ) 'He‘xaggr‘i Size ~ 0.D. Socket

| z,f4 e - .683
3/8 ‘ [ _— 9;1‘6 R 814
1,{’2"; | N  ”'*3/5 | 1.1355.‘-» o
5'7'5;{3 - R 15,»‘16 - "1."3'60

31’4  L »1’1;'4:;’;: | ' j‘ ‘1,‘825,;"“

Tracked Vehitie Design P,ractice‘s"G{;idé o
- OTAC oL T e
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SECTIONV

 VISIBILITY AND ILLUMINATION




SECTION V

VISIBI LITY AND ILLUMINATION

A vSBILITY

1.

(Eésentiai} The operator shall be ptavided a 1800 field of forward . -
vision; 220° field of forward vision is more desirable. (In tracke'd‘ B

vehlcles,as 1arg=° f;eId of view as possible is desirable. }

(Essentiai) In the normai driving position, the eperator shall be

able to view the ground 20 feet beyond the front of the vehicle, A ‘

view within 10 feet and the abzhty to see upward at 1east 159

‘ abeve the horizontal is desned

' (Essennai} Unless otherwise provided, the driver's seat shall

be adjustable to permit the driver to view the ground within o
10 feet of the front of the vehicle for gIEdf.{:f vi abﬂ;‘ry x‘}e“
maneuvermg in restricted piaces :

{Essentiai) Door posts wmésh:e}d wzper moters and other .
dev;ces shaii not obstruct vision, - :

(Desarable) Transparent mater;&Is useé for wmdsmplds or
windows shall neither é;stert nor ebscssre ‘vision.

(Essentxai) Interior surfaces sh&ii ne;ther reﬂect noz' canse
giare to the operator o )

(Des;rabie) ‘Side ciesures shali be e&sﬂ}r operated to permzt
the driver and assistant driver to look to the rear on their

‘ reSpectl\re szdes of the vehicle {net 3pphcabie to tarﬂts}

(Gaiaeime} A rear wzndew sh&li be prm*}deé to gwe the drwer o
~ visibility to the rear over the cargo bed. '

- (Desirable) Two glare-proef, rear-view mirrors shall be

installed; one on each side of the cab., Mirrors shall be 16 “
inches by 6 inches, and shall be braced and clamped to pre-

vent vibration obscuring the view, Mirrors shall be plaéédm T

to provide the driver with vision to the rear or right and’

- left from his nermal operating pos;tmn {not apphcable to tanks}




' 1{) (Essentxai} Red hfac}\uut ;iguuug shaﬂ be pravlded fer the
instrument panei or mdnudual mstrunaeﬁts '

T (Desirabie} A map 1ight shall be previded;

B. ILLUI\HNATION OF WORK AREAS (Table 13, , page 35)

1, (Guidehne) Sh&rp graé;ents in iiiummauen shall be avo;ded
' (ratzes of 10 - 1 or greater).

2, (Gmdeime} Local dlrect i:ghtmg shall be prov;ded for

equipment which is not Iaghted preperly hy the geaerai d.xffuée .

o1 ght{ng

3 "(Desxrahle} Recommended intensity levels and correspenchag o

types of illumination for various WSual tasks are presented
- in Table 13 C

C. INTERIOR COLORS

1. (Essential) Interior surfaces of van and panel type bodies and
vehicular equipment shall be painted in the following colors in .
accordance with Federal Specification TT-C 595 Celors for
Ready-Mixed Pamts. L

2, {Desir&ble} Walis and ceiling, doors, fittings, andkz‘naunteéi .
equip{nent- Sefnigloss Light Green color No. 24533. '

3. (Des;rable} Floors: Lusterless or semlgless Ocean Gzay :
‘ ceiar No. 36118 :

4, (Desmable} Whea dark adaptatma is reqmred blackout 11ghts
- shall be reu

- 5. {Deszrable} Brightness for dlai readmg shall be a mimmum B
of five foot-Lamberts, :

6, {Essesual) Warmrg lights shall be at least five times as
hnght as their Sisrroundmgs, ‘
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TABLE 13 -

‘ Hlmﬁiaatiqﬁ Require:neaté . o

Level

Type of -

Task Conditiens "~ {Foot Candles) " Illumination
Difficult and prolonged Supplementary type

visual tasks with objects
of iow brightness contrast;

high speed, extreme
accuracy required.

100 or more

of lighting. Special -
fixture such as
desk lamp.

Small detail, fair
contrast close work,
" speed not essential,

50 or more

Supplémeﬁtazy type
of lighting. . = .

- Prolonged reading,
rough assembly,
general office,

ordinary bench work.

- 30 or more

Local lighting, -
- ceiling fixture -

directly over-head,

Adapted from WADC TR 54-160
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. SECTIONVI -~ .

~ SAFETY AND PHYSIOLOGICAL REQUIREMENTS =~

A GENERALQ .

Note: The fcﬂcwmg hst centams t}zﬁy
IEpresentatzve items,

1. ‘nbsennai} The umu‘;i pesition of centreis used durmg ha’-’afdeas
operation shall aciivate a war mng devzce in thc affected area,

2, (Essentlai} A hazard alerting devme shall be prevzded to ) |
. warn personnel of impending or existing hazards, e.g., fire, ‘
' presence of combustible or 3sphyvaatmg gas :adxatmn, etc. i

3. (Essentiai} A mechamcai guard shall be pre\qded en 3ii
moving parts of machinery and transm;ssmﬂ equipment in
- which personnel may become in_;ureé or entangled, Th;s :
mcludes puiieys belts, gears blades, etc

4, (EnSEﬁtlaf} Handrails shan 2 r;revzded at hamrdatss iccaaons .
and wherever pezsennel may {all fro;n an eievanan. ’ ’

5. (Essentxai} A safety bar, chain, or strap shaii be attached
‘across epemngs to pre‘.feat faihng, o

-6, (Esseﬁtzal} Autemat;c shut off de\uces shall be p‘z‘evié‘edkon‘v’ |
R ’fuel service equx;}mnat to prevent overﬂow and spliiage. :

7. (Essentzal) Pe;table hand operated fire ex&ngmshers shaii
be provided where fire hazards exist or may be created.

,8.’ (EsSential} Emergency doors and exits shall be cénstéacte&‘k S
so that they are readily accesszble unobstracted and quick-

apemng to the euts;de

o, (Essentlai} Suitable foot rests and grab rails shall be . ‘
provided in the vehicle d831gn for each memher of the cz'ew,i
except the driver. . : : o
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10,

R B
12,

13,

14,

15.

16,

17.

(Essenuai) Safety straps sh&ll be pzevzéeé for epen apertures L
« ad_zdcent to personnel seats, if they are belew elbow height

{Essentzai) Work piatferms shall be pzovzded wn:h neask&d

(Esseruai} Haﬁéheids and restraugng feamres shaﬂ be pru-"
vided for a man standing in the cab on air sentry duty wiuie

; the vehzcle is in motion,

{Essenual) Hand rests shall be pre\aded for use by the
drwer when ieaamg out of the cab while hackmg.

(Essenua}) Malfuncnemﬁg of a cefrponent or systezn shaii

surfaces, preferahiy epen grate, to allow rain or snew te pass T
'through thern. . , : :

not needlessly endanger the safety of personnel, nor aggrav&te o

-repair or recovery ef the equ;pment

{Essennal} Fea{ures shall be provided in campenent's‘es’seﬁtia'l o ‘

to achieving even minimal performance, to permit equipment -
to complete its mission, although at szgmfic&ntiy reduced

perfermanee or wlth assistance,

(Essent;al} Aud;b;e warning sagnais shall be distinctive and
unhkely to be ebscured by Gther noises.

(Esseat;al} Nmse made by warmna de\aces shail not mterfe:e a

with proper operations of the equipment, i.e,, if a low-air-

. pressure warning buzzer is used, it shall not be so loud that

it will annoy or distract the operator darmc the start:ng or.

- warmmg precedures

- 18,

19.

20,

{Essentzai) Compcna; ts shaii be so iocated and meuated that
access may be achieved without danger to persaanel €. g,
from electrical charge, heat, sharp eéges and pomts, ma\!}ng
parts 3nd chemzcai contammatzen.

(Essential) Eége: of cemponents and maintenance access =

~ openings shall be rounded or protected by rubber, ﬁher, or

plastic prctecte{s to pre\sea; personnel mjaxry.‘

(Essent:&i} Incorperate "’Ne Step" markings where‘appkiéablé. '



© —

23,

{Essential) Jacking aﬁd hoisting pemts shail be cleariy,

. cansp;cueusly, and unam}ng*ueasiy 1deat1f1ed

22,

- 23,

24,

25,

26.
27.

28,

(Essentlai) Insure that all liquid, gas, steam, etc., pipe

lines are clearly, conspicuously, and unambiguously labeled ‘

or coded as to any spemflc persannei or equzpment hazard

' propernes

(Essenmal) All electrxcal cemponents, w;rmg, and con- e
nectors shall be routed above ﬁmd leveis in hulls and

‘ hiiges of veiucies

{Es&enn&i} ﬁatches shaii have a posmve lock for the epen
position. This lock shall be simple to operate and be
capable of withstanding all the rigorous regwrements cf a

tacncai vehacie ina combat s;tuaacﬁ ;

{Essential} Struts and 1atc§zes kshan be provided to secure -
hinged and sliding components against accidental movement
which could cause persennei m;ury durmg mamtenance ,
operatmas ‘

(Essential) Limit stops shall be provided on drawers or
fold-out assemblies which could cause personnei m}ury if
not restrained, :

'(Gaidéline} Where practicable, vehicle eﬁhé.ust and fuel -

systems shall be routed on epposite sides of the vehicie

: {Esseanai} Battery enclosures shaﬂ be venteé te prevent

. the accumsiatmn of ;nﬁammahle gases

29,

30.

31.

{Essential) Bulk-fﬂei tr&nsperting vehicles shall bekvénte'dk -
vertzcaiiy whea the vent ph;gs fuse as the result of izre

(Essentzai) Fire extmguzshers shali be placed where they.
are readily accessible, but not immediately adjacent to pomts
where fire would prebahiy originate,

{Essential} Textiles and insaiatiﬁg materials,inciuding '
tarpaulins and seat cushions shall be inherently f;re-reszstant .

or treated so as to be fire- retardazzt




32,
- ‘high voltage, very hct, etc., eqaapmeat

133

34,

35,

36..

(Essenfzai} Conspicuous piacards sh&il be mcunted ad}acent tﬁ

(Essential) (}peratzons of switches or controis which initiate .
hazardous operations, such as ignition, .crane moving, etc.,
shaH require the prior Gperaaen of a reiated or ieckmg contrsl

~(Ebsentsai) Dasgereus voltages shali not he iocated near aaternal

controls such as sthches and ad}ustment screws, ’
{Essential) Cemponents and iive wires that retain dangéreiis ;
voltages when the equipment is off shall be iocated wherea -

technician is not likely to touch them by acciden:.

{Essent;al} Electrical connectors shall he desi gned sc exteznai

- Ob_]EC{S will not short them. e

37,

38,

39,

40,

41.

42,

43,

(Essential) Master switches shall not be in the 'groand side yoflthe: e

circuit but may bre&k'hoth gr’ouné and "hot" lead at the same t’tmé 2

(Essential} Bieedmg devzces sh&li be provzded for high- energy
capacitors which must be remc}ved during maintenance operatmﬁs

{Esc;enuai} Covers, strucmral members, and snnﬂ&r electricaily ‘

neutral parts of electrical systems shall be graunded or pretected‘
from contacnng persormei or tools,

(Essenuai} Vehicle electrical systems shall mciude su;table ;
provisions to prevent sparking and other conditions which might =~

cause fire or explosion when van asage mveives velauie andjor

combustible materials.

{Eésenﬁai} Tools and eqnipment which are used in an éxpla‘sivé
atmosphere shall be nonsparking and expieswely safe, e. g., toeis »
and ms;;ectmn iamps used in fuel tan}cs

(Essentzai} Su:tabie prmqszons shall be mch;ded for electr;cal
grounding of vehicle structure and metmteé equlgment

(Essentxai‘i Collision pretectlen shall be pre\qded by use cf safeqr

plate glass or synthetic non- Sphi}ten ng tranSparent matenais in
vision apertures, : : '
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L B. "‘EMPFR &TURE AND VEN’I‘ILA’I‘ION (Regulatmn and Coﬂtrol}

' ‘1. (Gener&l} Work at ept;mun} temperature mvoives less
physiological and mental adaptations and, therefore, less
fatigue. Since mental and physical fatigue inevitably r‘esuityf‘
from combat, a reduction in either is highly desirable. .
Figure 4 gives information on physiological limits of = -
‘operation under various temperatures and humidities.

2. (Essential) The crew compartment shall be insulated to =
. previde and maintain temperatures above 20° F.

3. (Esscnt;al) F resh air sh&ll ke sapphed at a minimum rate
of }5 cu. ft. /mm per person. : :

4, {Deszrabie) Veatﬂatmn systems shall provide a slight
positive pressure within the compartments they service,

5. (Desirable) For cold-climate operations, incoming air
shall be evenly directed and distributed intc the compartment =
and shall not hlew onto the faces, feet or. ankies of the crew.

6. '{Essennai} Fer het-chmate :ag_ueratzon3 the rate of randosn
‘air movement around each crew member shall exceed -
150 ft. /min. This air movement is mo st effectzve in the
‘regmn ef the he&d and upper bedy

C. NOXIOUS SUBSTANCES

Toxic Fumes (Table 14, Fig. 4} f: o

I. (Guideline) The exhaust from internal combustion engines.

 contains numerous hazardous substances, From the stand-
point of practical health-hazard control, however, the most
important constituents are carbon monoxide from gasoline-
engine exhaust, aldehydes, and nitrogen oxides from diesel-
engine exhaust. The concentration cf constituents in the
-combustion products of internal combasaan engmes vanes
as a function of maﬁy factors. ‘ ~
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' 2, (EsSenﬁai} Exhaust systems shall be of substan&ai,iéak-preof e

3. (Essentzai} The concentratmn t}f combustion products in the

construction, and the exits will be located so that entrance of

- exhaust gases into cab or body will be mxmﬁnzed under all con- :
ditions of operauon and \*nnd

‘cab or body shall not exceed the Threshold Limit Values as
published annually by the American Com'erence of Gevernmeat
Industrial Hygemsts (Table 14 page 99}

4, *’Easentlai) Carbon mcaexzde shall not exceed hmits as

speczfied in Figure 5, page 96.

NOISE LEVELS (Table 15, page 100)

B (Essentxal} The interior noise Ievei ef any whee*t.d vehlcie

shall not exceed the sound Ievels expressed in dec;bels mé;cated o
in Table 15, ‘

2. (Essennai} Exterzer noise of 3*13! v«heeied veh;cie shall net

exceed the current Automobile Manufacturers Assomat&en

* design standard for truck noise (125 sones at a distance of
50 feet from the center line of the iane in whzch the vehicle
is travehng} '

VIBRATION  (Fig. 6, page 97)

(Essential) Vibration measured at any point in the passenger area .

of a vehicle should not exceed the limits shown in Figure 6, when
measured in any plane with equipment which meets and is calibrated

in accordance with the current standards ef the Arnencaa Standards S

Assecxatmn, Iac

%5
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F ELECTRIC SHOCK {Table 16 page 101}

1.

. the purposes of this document, it shall be considered esseaiial o

{Gﬁ;dehn?) The a\raﬂable data on death from eiectric sheck
are not sufficient to give precise numbers. However, for

that sources of voltage exceeding 20 volts potential between -
terminals or betwcen terminal and ground with voltage,
whether on or off (capacitor retention), shall be guarded and

" provided with safety interlocks to de- energze and,fer bleed
; capamters ~ ‘

' (Gu*delme) The effect of electnc shock on the mdnuduai wﬂl
‘depend on the resistance of the body, the current path through

the body, the duration of the shock, the amount of current and
voltage, the frequency of the current, and the physical con- -
d.ttion of the mchvuiz_al

k,(Guide}ine) The §>0d§; resistance 6ependS' on the size of the -

individual, the conditiocn of his skin (broken or unbroken), =

~and conditions of the immediate environment (wet or dry, etc. }‘.‘ -

(Guideline) Skin resistance varies between c. 102 ochms and
- 2x 100 ohms depending on skin condition and the amount of

veltage and frequency {ac).
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: ""‘VTABLE‘ 14

. Toxic Fumes -

 Extracted Threshold Limit Values for 1961*
(American Conference of Governmental Industrial Hygienists)

Benzene (benzol) -- 25 ppm (parts per million) ‘

Gaseiine - . 500 f}pm‘ e

" Carbon Monoxide -- 100 pprt -

Carbon Sioxiéé" --" 5000 ppm :

" Nitrogen Dioxide - ~ 5ppm

Aldehydes, from S - 200 ppm depending on specific type

» Maﬁimum working limits per eight-hgﬁ: day, -

T




. Noise Limits¥

.. Octave Boni Limite ineps - " Octave Band Level dn -
e C S - - db gg~0?0002’§§crsbarff

©150-300 S sy

300600 ol o

- goo-12c0 R G

ozogeztco o b o

BT e O S

% re 0.0002 microbar measured in the right front seat while the vehicle is
traveling 35 mph on a level concrete road surface, using the microphone of

@ sound level meter which meets the requirements set forth in American.
Standards Asscciation Document S1.4-1961 Specification for General-Purpose -

Sound Level Meters.
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TABLE 16

7, Possibie ?entrlcalar Flbrilldblﬁﬁ ffém Shg?ﬁjshcéksk;‘k

(Current in ma}

_ Duration

D - ACC o aC

- 0.03 sec

- 60 cps ;iG}GGOICPS-~E;

1300 01000 - 1100°

500 . 1000 500 .

fram "Phe Effects of Electrzc Shock on Msn - USAEC -
- Safety and Flre Pretectlon Bull. #”“ ' ‘
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11,

12,
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