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A study of the Infantry Backpack System for Portability
and Mobility Performance
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Abstract

The objective of this study is to weight analysis portable backpack system of infantry weapon
systems for ergonomic design in manual materials handling tasks. For the product design, we
analyzed the ergonomic guidelines and status of similar weapon systems by comparing the efficient
operation performance provide for the basic data. Result of this study, the relationship between

portability and mobility presented for schematic. In the short distance of the short biomechanical
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criterion, 1-2 hours in the middle of moving psychophysical criterion, 4 hour or more long-distance

criterion applied for the physiological criterion for easy of trade-offs that need to be considered.

This study suggests for 4 research items for infantry backpack system in manual materials

handling tasks. Throughout the result of anthropometric populations, the 5%tile body weight for

-0.91kg but 95%tile in 34.17kg considered to be margin for free, easy and efficient operation for

the weight margin between portability and mobility in manual materials handling tasks.
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Fig. 1. Carriage load for infantry on historical data
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Table 1. Trained infantry for physical characteristics

Su AF | AE |AZ 2R [HIX| L 2H M x| 2
= (cm) [ (em) | (ka/m?) [ (ka) | (cm)
French Army
fyench (Crimean [ 463 56 | 21.1 | NA | NA
French (Post-WWI)[ 163 | NA NA NA NA
British Army
British (Post-WW1)| 168 | 59 | 20.9 NA | NA
Frms recruits 175 | 70 22.9 NA NA
?{5[1738 infantry 175 | 73 23.8 NA NA
US Army
iZdqgle soldiers | 171 ] 64 | 21.9 53 | 16.9
V3 {gele soldiers [ 172 | 66 | 22.3 55 |15.7
Vg fRgle soldiers | 174 | 70 | 23.1 60 |14.4
13fRgle soldiers 1975 | 73 | 23.8 59 | 19.5
13dmgle soldiers | 1741 76 | 25.1 63 [17.3
%Jwéggale soldiers 177 | 76 24.2 NA NA
13 dpele soldiers 1176 | 76 | 24.5 63 |15.9
i dpgle soldiers | 4178 | 77 | 24.4 64 |15.9
Updyele soldiers [ 177 | g1 25.7 NA | NA
thpdBgle soldiers | 178 | 83 | 26.4 68 |17.7
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Table 2. Materials handling tasks of carriage load for

Company First Sergeant 29 41 57

Company Radio/Telephone 29 a4 59

Operator

Rifle Company Commander 30 44 50
Average 29 46 60

18954el Zel=els] WdE AqdoMe 4 Al
IR, A= WA 22kg] SHCE 24 kmel A
g Posied BAZE S U whEgt I oA
WAL 2441 g Fellar, o|Hd FAE AH
P 9lthe AS Hol 9t} 19089 oY= e 9
, AFE] Al 982 FUSH WA 3

AgAor A7% S

ol

o~
e
=

N

FiF

3]

infantry mission in Afghanistan T 198749 v 79 i 9 187]3(ADEA:
Emergency] Army Development and Employment Agency, Fort
Fighting A Approach
72 Load(ke) | Mereh [Tui | Lewis, WA)E 2231 3 948 W@ Hd& % W
L2009 oethg) | e aEe e AR RAdow e Puls
Rifleman 29 | 43 | 88 | Hem, A% AE QT 94 A% AFE(Combat
M203 Grenadier s2_| 48 | 62 | Loadg Bk viSee] ADEAL ol BAHIA
Automatic Rifleman 36 50 64 23 & e 9l HHlo 97};] o‘:!_t‘J_o %%tol‘;}. ¥ 3& vy
Antitank Specialist 31 45 59 o =734 o899 /\}34](’]‘4[8]
Rifle Team Leader 29 43 59
Rifle Squad Leader 28 43 58 E 3 2EE A 22
Table 3. Operations for Infantry Weapon Systems
Forward Observer 26 41 58
Forward Avjs M2
ObserverRadio/Telephone 27 39 54 T8 =2k (kg) |7ItEl= =2k
Operator (k@)
Weapons Squad Leader 28 45 60
M240 Machine Gunner 37 51 60 Assistant Dragon Gunner 76 74
M240B Assistant Gunner 32 55 67 Assistant Machine Gunner 69 59
M240B Ammunition Bearer 31 53 65 Radio Telephone Operator 68 64
Rifle Platoon Sergeant 28 41 54 Dragon Gunner 64 61
Rifle Platoon Leader 28 42 53 Rifleman 62 64
Platoon Medic 25 42 54 Squad Automatic Weapon 9 -
Radio / Telephone Operator 29 45 - Gunner
Mortar SectionLeader 26 50 68 Platoon Leader 58 b4
Mortar Squad Leader 28 58 65 Machine Gunner 58 54
60-mm Mortar Gunner 29 49 61 Grenadier 56 53
60-mm Mortar Assistant 25 55 B
Gunner _ Average 63 60
60-mm Mortar Ammunition 24 16 B
RIS
ifle Company } e - -
Communication Chief 81 50 - A AFA EZAAE HFAY FdE FHFol gt
Fire Support Officer 25 | 42 | - 3 WA AT 20039 B ok gke] bt AeA] B
Fire Support S
Noncommissioned Officer 24 41 65 Zg“’}!f—(ﬂ—@:‘i)oﬂ %‘/‘]'5]“\? wHy 04\;_} (82%4:/‘]"&)0“*1 T
Sapper Engineer 27 | 43 | 60 | auqnh mHEY @ ®e ARS 4917 a4
Company Executive Officer 27 42 1 O]H z,:@oﬂ L‘—@l?‘?}ﬁq. %_%k% 20034 4¢ 4%_10]],\1 2003
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