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M1
The Flyer’s Vest, M1, seen here 
with the Flyer’s Apron, M3, was 
developed during World War II 
to protect U.S. Army Air Forces 
bomber crew from antiaircraft 
shell fragments. Combined, the 
armor vest and apron weighed 
approximately 22 pounds.  

Left: The inside tag of the M-1952A vest bore a clear message: 
“This Vest May Save Your Life!”

“The use of body armor is motivated by one of 
the most powerful impulses in our psychological 
makeup, i.e., the desire to survive. In the heat 
of actual combat, soldiers have reported later, 
time and again, that they rarely notice the 
weight and bulkiness of the vests. In these tense 
periods it seems that the desire for protection 
outweighs the physiological deficit resulting 
from the added burden.”1 

This observation was made in 1952 by the U.S. Army 
Body Armor Test Team, during the field test of the 

Army T-52-1 body armor vest with front-line troops 
in Korea. The team found that the new vest stopped 
75.7 percent of all fragments, and 24.4 percent of small 
arms projectiles.2 This was remarkable progress, given 
the state of body armor development when the Korean 
War started in 1950. 

Since then, the U.S. Army has continuously devel-
oped body armor to increase the survivability of sol-
diers. This article summarizes the advancements in 
U.S. Army body armor from World War II to the pres-
ent. It also includes a brief description of U.S. Special 
Operations Command (USSOCOM) body armor initia-
tives, specifically through its Special Operations Forces 
(SOF) Personal Equipment Advanced Requirements 
(SPEAR) program.

World War II
During World War II, under the direction of its 

Command Surgeon, Colonel Malcolm C. Grow, the U.S. 
Army Eighth Air Force pioneered the development of 
modern body armor.3 In 1943, bomber pilots and aircrew 
in the ‘Mighty Eighth’ began receiving an armored vest 
manufactured in Great Britain.4 Incorporating two-inch 
square manganese steel plates, sewn into a canvas vest, 
it protected against shrapnel from exploding antiaircraft 
shells, commonly known as ‘flak.’5 Once testing was com-
plete, the design was standardized and U.S. Army avia-
tion vest manufacturing was moved stateside.6 Officially 
dubbed the Flyer’s Vest, M1, the vests were more com-
monly referred to as ‘flak vests’ and ‘flak suits.’7 

The 17 pound, 6 ounce weight of the M1 vest was not 
a significant issue for bomber pilots and seated crew 
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“A miss – almost,” were the 
words of this B-17 Flying 

Fortress waist gunner, seen 
here holding his damaged  

M1 Flyer’s Vest (left) and  
parachute pad (right).

(Photo Credit: U.S. Army Center of Military History)

M12
Developed late in World War 
II, the Armor, Vest - M12 
incorporated aluminum plates 
sewn into nylon and weighed 
12 pounds, 3 ounces. The 
vest pictured here includes 
the optional Apron, T-65. The 
M-12 was used in Korea until 
newer vests could be fielded.  
(Photo Credit: National Infantry Museum)

M-1952
The Armor, Vest, M-1952 was 
an all nylon vest that weighed 
8.5 pounds. M-1952A vests 
began reaching U.S. Army 
troops in Korea in late 1952, 
and remained in service 
through the Vietnam War.

M-69
The Armor, Body Fragmen
tation Protective, with ¾ 
Collar, better known as the 
M-69, was fielded during the 
Vietnam War. The M-69 was 
very similar to the M-1952 
it replaced, but included a 
stiff collar that provided neck 
protection, but sometimes 
interfered with the wear of the 
M1 steel helmet.

members, some of whom sat on their vests, because the 
greatest threat came from below the aircraft. Sitting was 
not an option for the waist gunners, who manned .50 
caliber machine guns on either side of the fuselage.8 In 
time, specialized armor was provided to crew members, 
based on their biggest threats. The Flyer’s Apron, M3 
was for crewmen in confined spaces, such as ball turret 
gunners; the Flyer’s Apron, M4, for waist gunners; and 
Groin Armor, M5, for seated personnel (pilots, copi-
lots, bombardiers, and navigators).9 By war’s end, over 
300,000 Flyer’s Vest, M1s, had been produced, along 
with nearly 100,000 Flyer’s Vest, M2 designs, the latter 
of which was provided to pilots and copilots, who sat in 
armored cockpit seats.10  

A 1944 Eighth Air Force study of battle casualties 
reported that body armor had led to a reduction in fatal-
ities from thoracic [chest] wounds (36 to 8 percent) and 
from abdominal wounds (39 to 7 percent).11 This data, 
complemented by first-hand bomber crew testimoni-
als, validated the effectiveness of body armor. Still, the 
Army initially rejected armor for ground troops, due to 
its weight and restrictive designs.12 Late in the war, the 
Army Ordnance Corps developed the 12-pound M-12 
vest, consisting of aluminum plates and nylon fabric. 
The war in the Pacific ended before the field tests could 
be conducted.13 

In 1947, the Army Ordnance Corps relinquished body 
armor development to the Quartermaster Corps. Based 
on the threat facing U.S. soldiers, it focused on armor 
for engineer troops doing mine clearance.14 A 1949 
Army study determined that armor for active ground 
troops was impractical, based on weight.15 Thus, when 
war erupted in Korea in June 1950, the WWII-era M-12 
vest was pressed into service as a ‘stop-gap’ measure, 
until better designs could be fielded.16 

Korean and Vietnam Wars
Two successful body armor designs emerged during 

the Korean War. The first, the M-1951 vest, resulted 
from joint Army-Marine Corps experiments. It incor-
porated nylon and Doron, a laminated fiberglass mate-
rial developed during World War II.17 Weighing just 
under eight pounds, this ‘Marine Vest’ was issued to 
both Army and Marine troops.18 The second design 
was the Army’s M-1952A Body Armor, Fragmentation 
Protective, an 8.5 pound vest made up of twelve layers 
of flexible laminated nylon.19 It proved effective in field 
tests, but did not begin reaching front-line troops until 
late 1952, and then only in relatively small quantities.20  

During the Vietnam War, the M-1952 was still widely  
issued, along with the M-1955, which replaced the 
M-1951 ‘Marine Vest.’ The M-1952 was replaced by 
the Body Armor, Fragmentation Protective Vest with 
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PASGT
The Body Armor, Fragmen
tation Protective Vest, Ground 
Troops, better known as the 
PASGT, provided better pro-
tection with its Kevlar inserts 
than the ballistic nylon vests 
used in Korea and Vietnam 
(M-1952 and M-69), with no 
significant weight increase.

Since 1954, the U.S. Army has conducted body armor 
research and development at the U.S. Army Natick 
Soldier Systems Center (NSSC) in Natick, Massachu-
setts. Known by several names over the years, Natick’s 
Combat Capabilities Development Command (CCDC) 
Soldier Center continues to optimize and modernize 
soldier performance, to increase combat readiness and 
lethality. As part of the new Army Futures Command, 
the CCDC Soldier Center and its Soldier Protection  
and Survivability Directorate continuously works to 
“lighten the soldier’s load and keep our warfighters  
protected, optimized and lethal.”1

U.S. Army 
Combat Capabilities 
Development Command 
Soldier Center

U.S. Army CCDC Soldier 
Center logo.

3/4-inch Collar, M-69. Weighing 8.4 pounds, the M-69 
vest was very similar to the M-1952, consisting of twelve 
layers of ballistic nylon filler, sealed in a waterproof cas-
ing.21 Its main improvement was the protective collar, 
which was disliked for interfering with the wear of the 
M1 helmet.22 Despite armor availability, soldiers sel-
dom wore body armor while patrolling, as it was bulky 
and trapped heat and moisture in tropical Vietnam.23  

Instead, it was worn by troops manning static defensive 
positions, and those in unarmored vehicle convoys.24   

While ground troops found body armor lacking 
during Vietnam, Army aviators fared somewhat better. 
During the Korean War, helicopter pilots and crew had 
not been provided body armor, as it limited the pay-
load of the underpowered early helicopters. More pow-
erful troop-carrying helicopters in Vietnam attracted 
more ground fire. At first, World War II and Korean 
War-era body armor was issued but, in 1963, the Army 
provided body armor made specifically for aviators. 
However, it was not well-received by pilots, due to its 
18.5-pound weight, restrictions on movement, and 
tropical temperatures.25 

In 1964, the Army introduced ceramic plates to avi-
ator armor, to protect aircrew from .30 caliber armor- 
piercing bullets.26 An improved version was introduced 

in 1966 that provided increased protection and com-
fort, but weighed 28.5 pounds.27 However, the plates 
had a tendency to splinter when hit, endangering pilots 
and aircrew with secondary fragmentation. A field- 
expedient solution was to wear standard issue M-1952A 
or M-69 vests over their plates, to contain the frag-
ments.28 Helicopter door gunners and crew chiefs wore 
like armor, but with an additional back plate that added 
eight pounds.29 In the early 1970s, a new vest was tested 
that, according to an August 1972 Army report, was 
“less bulky and present[ed] fewer wearer and produc-
tion problems than any system to date.”30 It concluded  
that the new vest “is more satisfactory than wearing 
the standard flak vest over the small arms protective 
ceramic plates.”31  

Post-Vietnam to 9/11
Throughout the Vietnam War, body armor for 

ground troops was Korean War-vintage. The Army 
relied on laminated nylon primarily for ballistic protec-
tion, judging it superior to steel in stopping fragments.32 
Despite the increase in small arms wounds in Vietnam, 
‘variable-type’ armor that combined ‘soft’ fragmenta-
tion protection and ‘hard’ small arms protection did 
not reach ground troops until 1969, and then in limited 
quantities.33 Post-Vietnam, the Army began redesign-
ing its body armor with a promising new lightweight 
material: Kevlar. 

In 1983, the Army introduced the Personnel Armor 
System for Ground Troops (PASGT), a Kevlar ‘soft’ 
armor vest in camouflage print. At nine pounds, the 
PASGT vest weighed slightly more than the M-69, but 
provided better fragmentation protection, was more 
flexible, and fit better. Some U.S. soldiers wore PASGT 
vests in Grenada (Operation URGENT FURY) in 1983, 
Panama (Operation JUST CAUSE) in 1989-90, and in 
the Middle East (DESERT SHIELD/DESERT STORM) 
in 1990-91. 
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RBA
Ranger Body Armor was the 
first Army vest to combine a 
ceramic plate for ‘hard’ small 
arms protection with ‘soft’ 
Kevlar fragmentation protec-
tion. It influenced subse-
quent designs, including the 
Interceptor Body Armor, and 
marked the transition away 
from ‘flak jackets’ that pro-
vided only fragmentation pro-
tection. Initially fielded with 
just a front plate, the vest 
shown here was designed to 
carry front and back plates. 
(Photo Credit: U.S. Army CCDC)

ISAPO
The Interim Small Arms 
Protective Insert (ISAPO) 
incorporated front and back 
ceramic plates and weighed 
16 pounds. When worn over 
the PASGT vest, the complete 
system weighed 25 pounds. 
(Photo Credit: U.S. Army photo/David Kamm)

U.S. Army Rangers put their new Ranger Body Armor (RBA) to the test during the Battle of Mogadishu in October 1993.

To meet the unique fighting requirements of the 
Army Rangers, the U.S. Army Natick Soldier Research, 
Development and Engineering Center developed the 
PS-930 Ranger Body Armor (RBA) in the early 1990s.34 
The RBA had the same Kevlar inserts as the PASGT, 
but also had an eight-pound aluminum oxide ceramic  
plate to protect the front torso from 7.62mm ball 
ammunition. During the Battle of Mogadishu, October 
1993, it saved lives and reduced the seriousness of bullet 
wounds.35 The later addition of a back plate brought its 
weight up to 25.1 pounds. 

The value of ‘hard armor’ plates was validated in 
Somalia. In 1996, the Army fielded the Interim Small 
Arms Protective Overvest (ISAPO), a ‘plate carrier’ with 
front and back boron carbide ceramic plates to stop 
7.62mm bullets. It was worn over the PASGT, adding 
12 to 16 pounds, depending on the size of the plates, 
for a total weight of 21 to 25 pounds. ‘Interim’ meant 
fewer than 4,000 ISAPO were fielded.36 Yet, the RBA 
and ISAPO marked a departure from ‘flak jackets,’ for 
fragmentation protection, to body armor that protect-
ed against fragmentation and small arms fire. The cost 
was more weight to carry while climbing over obstacles  
and running.   

The Interceptor Body Armor (IBA), introduced in 
June 1999, solidified this transition. With improved 
Kevlar inserts in an Outer Tactical Vest (OTV), the 
wearer could survive fragmentation and 9mm pistol bul-
lets. Two boron carbide ceramic Small Arms Protective 
Inserts (SAPI) enabled the wearer to withstand 
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IBA
The Interceptor Body Armor 
(IBA) initially consisted of the 
Outer Tactical Vest for frag-
mentation protection (shown 
here), and front and back 
Small Arms Protective Insert 
(SAPI) plates. Removable 
neck, throat, and groin protec-
tion was also provided  
that increased weight and  
decreased comfort. Deltoid 
and Axillary Protectors (DAPs) 
and Enhanced Side Ballistic 
Inserts (ESBIs) were added 
later, in response to emerg-
ing threats, pushing the total 
weight over thirty pounds.

The assortment of body armor vests initially employed in Operation IRAQI FREEDOM is on display in this photo of an Information 
Operations (IO) ‘Tiger Team’ operating in Mosul, Iraq, in April 2003. In the front row, the soldiers on either end are wearing Ranger Body 
Armor (RBA), while the other three soldiers have Interceptor Body Armor (IBA). In back, the soldier on the far right has the Personnel 
Armor System for Ground Troops (PASGT) vest, and the captain in the center is wearing the Body Armor Load Carrying System (BALCS).

multiple strikes from 7.62mm ball ammunition hits. At 
8.4 pounds, the OTV was lighter than the PASGT. The 
inclusion of two SAPI plates raised the weight to 16.4 
pounds, still about nine pounds less than the PASGT 
with ISAPO.37 An additional benefit of the new OTV 
was its compatibility with Modular Lightweight Load-
carrying Equipment (MOLLE), which allowed accesso-
ries such as pistol holsters, ammunition pouches, and 
first aid kits to be attached to the outside of the armor 
vest. Relatively few IBAs had been fielded when terror-
ists attacked the United States on 11 September 2001. 

Post 9/11
Soldiers in Operations ENDURING FREEDOM 

(OEF) and IRAQI FREEDOM (OIF) initially wore 
a combination of the new IBA and legacy RBA and 
PASGT vests. The large commitment of ground forces  
to OIF raised an issue: only one set of SAPI plates 
was issued for every three OTVs fielded because of 
SAPI costs ($712/set). The U.S. Army Special Forces 
Command (USASFC) got an exception to Army policy,  
and received one set of SAPIs for all OTVs. Not all 
Army units were that fortunate.38  In October 2003, U.S. 
Central Command (USCENTCOM) directed that all 
soldiers and Department of Defense civilians in its the-
ater would be issued “one suit of body armor” (i.e., OTV, 
with SAPIs).39 By 2006, the Army had fielded 953,079 
OTVs and 896,069 sets of SAPI plates.40 

Studies of combat wounds during OIF and OEF 
prompted incremental improvements to the IBA. Deltoid 

and Axillary Protectors (DAPs), weighing three pounds, 
were added in 2004, extending fragmentation protection 
to the upper arms and shoulders.41 In 2006, two Enhanced 
Side Ballistic Inserts (ESBIs) were attached to the IBA 
in side pouches to expand ‘hard’ protection to vulnerable 
abdominal areas, adding five more pounds.42 Enhanced 
Small Arms Protective Insert (ESAPI) plates capable of 
stopping .30 caliber armor piercing ammunition were also 
fielded (5.5 lbs. ea.), replacing the earlier SAPIs (4 lbs. 
ea.).43 Complete, the IBA weighed 33 pounds, without fac-
toring the weight of other gear attached to the vest, such 
as ammunition magazines, pistol, radio, first aid kit, and 
canteens or hydration carrier.44
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IOTV
The Improved Outer 
Tactical Vest (IOTV), shown 
here with Deltoid and 
Axillary Protectors (DAPs), 
was first introduced in 
2007. It provided a similar 
level of protection as the 
IBA that it replaced, but 
benefitted from a quick 
release that made it easier 
to remove in the case of 
emergency.

BALCS
The Body Armor Load Carrying System (BALCS) vest, an early 
USSOCOM body armor design, was worn by Special Forces 
soldiers early in Operations ENDURING FREEDOM and IRAQI 
FREEDOM. (Photo Credit: US Army CCDC Soldier Center)

To address issues of weight and comfort, the U.S. 
Army Program Executive Office (PEO) Soldier intro-
duced the Improved Outer Tactical Vest (IOTV) in 
2007. The IOTV provided a similar level of protection 
as the IBA, and used many of the same ‘add-on’ com-
ponents (DAPs, ESBI, and groin protector). Its primary 
advantage over the IBA was a quick release mechanism 
that allowed the wearer to remove the vest rapidly in 
emergency situations, such as a vehicle rollover, fire, 
or submersion, and provided quick access to wounds. 
Advertised as lightweight, a complete IOTV weighed 
approximately 32 pounds.45 

Motivated by constituent concerns, particularly 
those from the parents of service members, Congress 
questioned whether the Department of Defense was too 
slow to develop lighter-weight body armor.46 In a 2011 
hearing, Army Brigadier General (BG) Peter N. Fuller, 
Commanding General, PEO Soldier, admitted to a sub-
committee of the House Armed Services Committee 
that body armor had “hit a technical wall” with regard 
to weight.47 He also acknowledged the necessity of mak-
ing tradeoffs in the level of ballistic protection and area 
of coverage, in order to “provide Soldiers with relief 
from the weight of body armor.”48

BG Fuller’s conclusions were echoed in an Army-
commissioned RAND Corporation study entitled 
“Lightening Body Armor” (2012). The good news was 
that the current body armor worked: “There have not 
been any known penetration of the body armor or fatal-
ities associated with the threat of projectiles that the 
currently issued body armor is designed to stop.”49 The 
bad news was that there was no ‘silver bullet’ solution 
to the weight problem.50 

To address these concerns about body armor weight, 
PEO Soldier introduced the Soldier Plate Carrier System 
(SPCS) in 2010, a lighter-weight alternative to the IOTV 
with front, back, and side ballistic plates. At 22 pounds, 
it weighed 10 pounds less than a fully-loaded IOTV, but 
lacked ‘soft’ armor fragmentation protection.51 It was 
issued primarily to troops deploying to Afghanistan, 
where high altitude and difficult terrain made mobility 

a greater concern.52 Meanwhile, the balance of the Army 
continued wearing the IOTV. Both the IOTV and the 
SPCS are still in service, while the Army tests its newest 
design: the Modular Scalable Vest (MSV). 

Part of the Army’s comprehensive Solder Protection 
System (SPS), the MSV weighs 25 pounds and offers a 
greater range of motion, better cooling, and an overall 
better fit than the IOTV.53 The system includes a ballis-
tic combat shirt, blast pelvic protector, integrated head 
protective system, and transition combat eye protec-
tion. Some components of the system have been fielded 
and the complete system was scheduled for field testing 
in fiscal year 2019.54 How much the final SPS configu-
ration will reduce the soldier’s load remains to be seen. 

Special Operations Body Armor
The U.S. Army Special Operations Command 

(USASOC) pursues body armor solutions for ARSOF 
soldiers through the U.S. Special Operations Command 
(USSOCOM)-funded SOF Equipment Personal 
Advanced Requirements (SPEAR) program.55 Modular 
body armor and load bearing equipment development 
has been part of the SPEAR charter since 1996.56 It 
first led to the Body Armor and Load Carrying System 
(BALCS) in 1999.   

Within USASOC, the BALCS was issued primarily  
to Rangers and Special Forces soldiers.57 Tactical 
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Psychological Operations (PSYOP), Civil Affairs (CA) 
and ARSOF support soldiers were issued SPEAR armor 
as it became available; standard issue body armor (IBA, 
IOTV, and SPCS) were interim substitutes.58 SPEAR 
also helped ARSOF aviators through its ‘Aircrew’ initia-
tive. Subsequent SPEAR designs included the Releasable 
Body Army Vest (RBAV) and the Modular Body Armor 
Vest (MBAV).

Through SPEAR, USSOCOM has impacted Army 
body armor development, as seen in the SPCS and 
MSV.59 The SPEAR program also influenced the devel-
opment of the Army’s ESAPI plates.60 This trend contin-
ues with the fielding of the latest generation of SPEAR 
body armor, the Adaptive Vest System (AVS), in 2014.61  
Part of the Family of Tactical Ballistic Armor (FTBA), 
the AVS is similar in concept and design to the MSV, but 
uses lighter ballistic plates and Modular Supplemental 
Armor Protection (MSAP), instead of the Army ESAPI 
and ESBI plates.62 

Conclusion
Since the Korean War, the U.S. Army has issued body 

armor to enhance solider survivability. The level of pro-
tection afforded has increased considerably since the 
first M-12 vests reached Korea, but the associated weight 
has exacted a toll on soldier mobility and effectiveness.63 
Until the introduction of the Ranger Body Armor and 
Interim Small Arms Protective Overvest in the mid-
1990s, individual body armor seldom weighed more 
than ten pounds. Since then, it has seldom weighed less 
than 25 pounds, as efforts to lighten soldier loads have 
been offset by the weight of additional armor. 

Absent a breakthrough in lighter-weight materials, 
‘scalable’ and ‘modular’ have become the go-to con-
cepts in the past decade. Through its SPEAR program, 

USSOCOM led the way for 
modular body armor; the 
Army followed suit, with 
its multi-layered Soldier 
Protection System, featur-
ing the Modular Scalable 
Vest. ‘Scaling down’ body 
armor protection levels 
requires an acceptance of 
risk, but modularity will 
likely be the offset to the 
weight issue for the fore-
seeable future.

BG Peter Fuller said it 
well in 2011: “Reducing 
area of coverage presents 
increased risk of injury to 
unprotected areas of the 

soldier, however, it provides the soldier greater mobil-
ity, which may result in greater survivability in some 
terrains or combat situations.”64 He was acknowledging 
that there are situations on the modern battlefield where 
speed of movement still provides the best security.   
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Takeaways:
1  The escalating demand for better protection 	
has created a paradox: lighter, more effective 
protective materials do not result in lighter body 
armor; some result in heavier armor, when other 
levels of protection are added.

2  ‘Modularity’ and ‘scalability’ refer to soldiers’ 
ability to adjust protective gear to best accom-
plish the mission; the Army Modular Scalable 
Vest (MSV) and USSOCOM Adaptive Vest System 
(AVS) provide that capability.

3  Reducing protection levels assumes risk; how-
ever, today’s ‘scaled-down’ armor still provides 
far better protection from small arms fire than 
early flak jackets.
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