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Ordnance Guides for Bombardiers

This undated photo shows three 577th Sqdn planes superbly positioned so 
their bombs will have maximum effect.  #42-50697, We’ll Get By, is in the 
foreground.  The other two aircraft have not been identified.

Field Orders issued by 8th Air Force to its bomb groups 
specified the type and quantity of bombs to be carried by 
each plane, which nose and tail fuzes were to be used, and 
how they were to be set up. 

After Maj Gen William E. Kepner took command of the 
2nd Air Division in August 1944, he tasked his Ordnance 
Officer to prepare a pamphlet for all bombardiers; the result, 
Bombardier’s Ordnance Guide, is full of details about 
bomb and fuze terminology, composition, and safeguards 
for personnel.

The 392nd used 
it to create their 
own Bombardiers 
Aviation Ordnance 
Guide. 

Information from 
both pamphlets 
is cited below.   
Although highly 
technical, these 
details highlight 
the inherent 
dangers present 
as the bombs 
were loaded, 
flown, dropped or 
returned to base.

Slight editing has 
been done.  

2AD’s Guide 
begins with this 
letter from Maj 
Gen Kepner:

The moment 
when the Bom-
bardier releases his bomb load is the culmination of all 
the stupendous effort which has gone into the planning, 
preparation and execution of the mission.  I know that each 
Bombardier realizes this, is determined to do everything 
in his power to see that his bombs land squarely on the 
target and wants each sighting to be as close to perfect as 
possible.

But accuracy alone is not enough.  The mission of the 
Bombardier is to destroy the target and that can only be 
accomplished if every bomb has its full destructive effect 

when it lands.  The enemy gets nothing but satisfaction out 
of duds.

That is why each Bombardier must be thoroughly 
familiar with the bombs and fuzes which are his stock in 
trade, and that is why this pamphlet has been published.  
Proper loading, arming and handling of bombs and 
fuzes and careful checking to see that each necessary 
step has been accomplished is an essential part of the 
Bombardier’s responsibility and will enable you to keep 

your results, in 
terms of target 
d e s t r u c t i o n , 
c o m m e n s u r a t e 
with the ever 
i n c r e a s i n g 
bombing accuracy 
which you are 
displaying. 

F u r t h e r m o r e , 
strict observance 
of the necessary 
safely precautions 
which are outlined 
in these pages 
will insure that 
bombs destined to 
explode on enemy 
targets are not a 
source of danger 
to our own crews 
and airplanes. 

This pamphlet 
will add to your 
p r o f e s s i o n a l 
knowledge, refresh 

your memory on things which may have been forgotten 
and answer your questions on points that may be obscure.  
Careful study and practical application of this material will 
pay dividends in terms of increased target destruction and 
in terms of saving lives and airplanes.

Foreword
Bombs are designed to cause destruction.  They are 

simply a tremendous amount of destructive energy in a 
small package—enough energy to lift their own weight to 
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2019 Reunion.  Since we’ve met our minimums for reunion activities but not yet filled 
the buses, we will continue accepting registrations and deposits through July 30 or 
until bus capacity is reached.  Call or email me for more information.

Updates from England.  Memorial Trustee Henry Dennett advises that a new hedge 
has been planted across the back of the memorial.  He adds, “We’re experiencing 
another very dry spring here so we’re keeping our fingers crossed that the new hedge 
will survive.”  Groundskeeper Peter Cross is also doing repair work to the slabs and 
path at the memorial to protect it from future water ingress and frost damage.

Henry also sent amazing news about the Ploughshare pub:  “We have decided 
that the main bar area will be known as The 392nd Crusader Bar in honour and to 
remember the airmen.  The flag you presented to the 392nd BGMA trustees [during 
the 2018 Wendling reunion] will be displayed in the bar.   The other areas of the pub 
will be the May Burrell room which will be the café and the Jem Mace room named 
after our very own world champion boxer.  The restaurant will have a country farming 
theme to reflect the Ploughshare name.”

The great news kept coming:  Beeston Brewery has created a new pale ale for the 
pub.  It will be called 392nd Crusader and use our emblem of a knight on a bomb.  

The first Crusader visitors (and potential testers of the new beer) may be a group of 
ten relatives who are touring the base (with John Gilbert’s guidance) on June 13 as 
part of the Heritage League’s 2019 reunion in England.  Their comments and photos 
will be in the September issue.

Historic relics found.  In past newsletters, I’ve often reported about 1/Lt Thomas R. 
McKee and crew, who were shot down and crashed near St. Jean d’Angeley, France, 
on 31 Dec 1943.  Nine of the ten men were killed, including engineer T/Sgt Ward 
M. Sackal.  A memorial was erected at their crash site near Montlieu-La-Garde in 
December 1947 and annual services have been held there ever since.

The September 2015 issue told of the years-long effort by Ward’s WWII girlfriend, 
Christine Gorder, to learn what had happened to him—and then, once she knew, to 
ensure that visitors to his grave at the Rhone American Cemetery in Draguignan, 

France, are informed of who he was and his sacrifice.  
She was recently informed that a piece of McKee’s plane had been found on 2 Jan 2019 by a Frenchman hunting in the 

woods.  His son, the mayor of Montlieu-La-Garde, emailed a photo of it —olive drab paint clearly visible—to Christine with 
the comment, “Sometimes, chance makes some surprises.  We will keep it carefully.”

Then, the mayor sent her photos of another item.  Its finder wrote that on 31 Dec 1943, he “spotted an American B-24 
plane being attacked by a German fighter plane.  The B-24 was shot down and on its descent it burst into flames and 
broke up into three pieces.  I saw two parachutes open and descend.

“I as a boy of sixteen, together with my brother, set off in that direction and after a march of maybe two hours we arrived 
at the scene.  We saw seven carbonized bodies laid out on paper sacks on the embankment at the side of the road.

“I picked up several bits and pieces, one of which was a dark blue metal box perforated by a bullet (provenance from the 
destroyed B-24).  In this box I found an inflatable distress balloon.”

Soon after the 2017 commemoration service, he gave the item to the mayor “in the hope that it may be returned to one 
of the families of the aircrew who died in this sad event.”

In December 2018, the mayor sent the item to Christine, 
honoring the finder’s wish that it would be “among people who 
knew these soldiers.”  In return, the mayor asked Christine to tell 
him “who were these soldiers…, their family, their job, how they 
lived…  I would like to know more about them, than only names 
on a monument.”  Christine, of course, responded.

She also asked me to try and identify what it was.  Both 
historians I contacted—the 392nd’s Ben Jones and the 446th’s 
Harold Jansen—thought the balloon could actually be a water 
container.  Harold notes its resemblance to a  traditional Bota 
Wine / Water sack [see  https://en.wikipedia.org/wiki/Bota_bag] 
and thinks one of the crew might have purchased it as a souvenir 
as they flew from the US to the UK via South America and Africa.  
Do you agree or have any other ideas?  I’ll gladly share them with 
Christine.

Left: the “balloon of survival,” which is about 3 feet 7 
inches in diameter.  Right:  its stopper.
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Bob

a height of over a hundred and fifty miles.  This energy, 
released almost instantaneously, exerts itself in all 
directions to cause damage.  It is obvious that so much 
latent force is potentially very dangerous, not only to 
the enemy, but to those handling it before it is dropped.  
To harness this force and insure the safety of our own 
personnel, many features providing safety are built into 
each one of our bombs.

Every precaution is taken in the manufacture and handling 
of bombs and fuzes to make them safe for you to fly with.  It 
is the function of this booklet to give you a readily available 
source of information about the loads you carry so that you 
may effectively meet emergencies.  It is also hoped that it 
will enable you to cut down the incidence of “duds” through 
a more complete understanding of the bombs and fuzes 
you are called upon to carry.

Bombs
A bomb is a missile intended to be dropped from aircraft 

and designed to cause damage to enemy installations, 
materiel or personnel by blast, earth-shock, fragmentation 
or fire.  The bombs now in general use are of three major 
types:

1. Demolition bombs (GP, SAP, AP)
2. Fragmentation bombs (Frags)
3. Incendiary bombs (IBs)
Demolition bombs are designed to cause damage 

principally by blast.  Earth shock damage is caused by 
near-misses and therefore is a secondary function.  There 
is also a certain amount of damage caused by flying 
fragments of the case, but in proportion to the total effect 
of the blast, such damage is light.

General Purpose (GP) Bombs
General Purpose bombs, as the name implies, are the 

most commonly used of all bombs.  They have a fairly heavy 
case of seamless steel tubing which is swaged [shaped] at 
both ends to conform to the ballistic requirements of the 
design of the bomb.  This steel tubing is called the case.

GP bombs are filled with TNT, Amatol (a mixture of 
TNT with ammonium nitrate which has nearly the same 
explosive force as TNT), or RDX Compound “B” which is 
more sensitive and about 60 percent more powerful than 
TNT. 

A core of a more sensitive explosive, usually tetryl, is cast 
in the center of the filler so that it is in contact with one 
or both fuze cavities.  This is known as a booster and its 
function is to insure detonation instantaneously throughout 
the length of the bomb.  Approximately half of the total 
weight of the bomb is made up of explosive.  The case and 
other metal parts account for the other half.

GP bombs cause destruction by blast, mining or earth-
shock.  When an explosive is detonated, gas is formed 
almost instantaneously in a quantity 10,000 times the 
volume of the explosive in its solid form.  At the bomb, 
the pressure created by the sudden manufacture of this 
quantity of gas is calculated to be 147,000 pounds per 
square inch, the pressure, of course, falling down rapidly 
away from the point of detonation.  The effective velocity 
of the gas is approximately 8,000 feet per second so that 

Several years ago, Col Bob 
Vickers asked me how many 
airmen I thought served at 
Wendling.  At that time I 
didn’t know and answered 
him accordingly.  He said he 
thought maybe around 4,000.  
Interesting that a few years 
later we had that exact number 
after we posted the crew 

loading lists for each mission.  Col. Vickers’ estimate was 
off by only 27 airmen.

Then, when recently reviewing past 392nd BGMA 
newsletters, I found a quote from Col Larry Gilbert where 
he estimated there was one ground support person for 
each airman.  During March and April of this year, we 
completed our ground crew listings by adding over 1,000 
names, bringing the total to 4,042.  I find it incredible that 
both Col Gilbert and Col Vickers estimated the number of 
people at Wendling so accurately.

I was VP of our association from 2009 to 2017.  After 
being elected President at the 2018 membership meeting, 
I announced that 2019 would be my last year as President.  
This is why:  For the past several years, the bulk of the 
administration has been done by two officers, Annette 
and me; with Annette handling the duties of Secretary, 
Treasurer, Membership and producing the Newsletter.  In 
addition to my previous Vice President and now president 
responsibilities, I supported Annette in her areas as well 
as maintaining the website.  The addition of Ralph as Vice 
President in 2017 gave us tremendous help the past two 
years, especially with the reunion in England.  And, of 
course, Bill McCutcheon provides exemplary service as 
PX coordinator.

The purpose of the organization is to preserve the history 
and legacy of those who served with the 392nd BG.  Per 
our bylaws, members at the annual reunion elect the board 
and the board elects the officers (president, vice president, 
secretary, and treasurer).  The board then oversees the 
officers’ responsibilities and provides accountability.   

I believe that for our organization to remain healthy, we 
need to enlarge our board and share more responsibilities.  
First, we elect a new president—but I’ll stay involved by 
continuing to maintain our website.   Then, select a new 
treasurer to relieve Annette’s overload while she continues 
as secretary, membership manager and editor/producer of 
the newsletter.  

Finally, I believe we should add one more officer.  I 
will be petitioning the membership at our 2019 Norfolk 
membership meeting to add an executive position to the 
board.  I’m suggesting the position would be “Administrative 
Director” and would help with coordinating reunions and 
other activities.

According to the bylaws, I will be appointing a nomination 
chairperson/committee to nominate members for the class 
of 2022 and to give guidance for current officers at our 
Norfolk meeting.

Please let me know what you think.
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392nd BGMA MEMBERSHIP FORM
Your membership status is shown on the mailing label directly after your name; 19 and higher means your dues are up-to-date.  

If you wish to renew, send this form and your check (payable to 392nd BGMA) to Annette Tison, 9107 Wood Pointe Way, Fairfax 
Station, VA 22039 or join/ renew on-line at https://www.b24.net/memorialAssociation.htm.  LM means Life Member and FRIEND 
means that you receive the News with compliments of the 392nd BGMA.  

The Board of Directors has ruled that no Crusader will be denied membership because of financial difficulty, so if you’re in straitened 
circumstances, check the Hardship Waiver box.  If you feel that you can help the 392nd BGMA treasury with a donation, there is a 
provision for it below.  

Name ____________________________________________   Ground [  ]  Air [  ]  Sqdn/Unit ___________________

Mailing address ________________________________________________________________________________
	
Email address ____________________________________     Telephone number ___________________________

If a spouse, friend, or relative served in the 392nd, please give us his name and unit: _________________________
_____________________________________________________________________________________________

Dues:   [____]  $25/year if you want to receive the News by postal mail OR [____]  $20/year for receipt by email
Please feel free to renew for multiple years!  Just let us know what your wishes are.

		      Hardship Waiver [____]	                      DONATION   $___________	            TOTAL ENCLOSED $____________

GUIDES from page 3

See GUIDES on page 5

fragments of the case may reach a velocity equal to that of 
rifle bullets, 2,750 feet per second.  Destruction caused by 
the extreme pressure generated upon detonation is known 
as “blast-effect.”  Destruction done by flying particles of the 
case is called “fragmentation effect.”

If detonation occurs at, or above ground, practically all of 
the force of the explosive will be manifested in blast-effect.  
If detonation occurs below the surface of the ground, the 
explosive force will be confined by the surrounding earth 
and shock-waves traveling through the ground will cause 
what is known as earth-shock.  In the case of a near miss, 
earth-shock may be sufficient to shake down the walls of 
buildings.  Earth is somewhat elastic and experience has 
shown that it may be displaced as much as eight inches 
by an explosion and yet return to its original position.  The 
result is a violent two-way jerk.

In order to cause damage by any of the above methods, 
bombs must be very close to their objectives.  It is true that 
blast will kill humans, but only at relatively short range.  
Fragments of the case and flying debris are far more likely 
to cause injury and are effective at much greater range.

Incendiary Bombs
Incendiary bombs (IBs) cause damage by fire.  Usual 

procedure is to follow an attack by high explosive bombs 
with numerous incendiaries to cause fires in the debris 
left by previous explosions.  The filler of the AN-M47A2 
100-pound incendiary is of such a nature that when it is 
discharged from the bomb it sticks to whatever surface it 
strikes and burns, causing many fires in a fairly large area.

Editor’s Note:  Bomb and fuze nomenclature generally 
follow this pattern:  AN means the item can be used by  
both the Army and Navy.  M means the item is munition-
related; the alpha identifies the variant (or major change) 

This drawing of a GP bomb is from the 392nd’s 
Guide.  The two lugs on the right were used to load 
bombs aboard Army planes; the single lug at the left 
was used for loading on Navy aircraft.
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of the item, with A being the first variant; the numeric tells 
which modification (or minor change) the item is.  So, 
M47A2 designates an M47 (100 pound incendiary), first 
variant, second modification.

Magnesium bombs are smaller, but are dropped in greater 
quantities so that they have a similar effect.  Magnesium 
burns at a very high temperature (it can burn through steel) 
and is extremely difficult to extinguish.  The explosive 
charge carried in a number of these bombs not only scatters 
the molten magnesium, but serves the additional purpose 
of preventing personnel from attempting to approach the 
fire until the magnesium is completely burned out.

IBs require the functioning of a fuze to ignite them.  If 
they are dropped and the fuze does not function, they are 
relatively harmless.  If, however, they are in an aircraft 
which is afire, the heat, if intense, will cause ignition of 
the filler.  In many instances the heat will cause the fuze 
to detonate, functioning the bomb just as if it had been 
dropped.

They are of two general types: a magnesium case 
with thermite filling and a steel case with NP (NaPalm) 
filling.  AN-M50A1 bombs weigh 4 pounds and are made 
up of a magnesium case filled with thermite (a mixture 
of iron oxide and aluminum).  Thermite burns at a very 
high temperature and ignites the magnesium case.  It is 
impossible to suffocate these bombs with extinguishers 
because the iron oxide provides oxygen for burning and air 
is not needed.  The bombs are ignited upon impact.  The 
same bomb, except for the addition of a tetryl explosive 
charge at the base of the igniter which detonates near the 
end of burning, is designated the AN-M50XA3.

M-17 incendiary clusters are made up of 110 AN-M50A1 
and AN-M50XA3 bombs bound together in a cluster 
weighing 500 pounds.  The clusters are fitted with a clock-
work fuze (M127) which may be set to burst the cluster 
open in from 5 to 93 seconds after it is released.  The 
fuze is set to operate at from 3,000 to 5,000 feet above 
the ground, giving good concentration of hits even when 
dropped from very high altitude.  The cluster has good 
ballistic characteristics and is therefore called aimable.  
The fuze in each bomb is held safe as long as it is in the 
cluster.  If the bomb is dropped safe, none of the individual 
bombs will function.  The breaking open of the cluster arms 
the bombs.

AN-M47A2 incendiary bombs have a light steel case 
similar to the M38A2 practice bomb which is filled with NP, 
a mixture of gasoline, kerosene, and aluminum soaps.  A 
burster tube runs through the center of the bomb and is 
detonated by a fuze (AN-M26A1) upon impact, throwing 
blobs of ignited filler in all directions.

Semi- and Armor-Piercing Bombs
SAP (Semi Armor-piercing) bombs are very similar in 

construction and filling to GP bombs except that the case 
is formed of very thick steel to permit penetration of heavily 
reinforced installations without fracturing the case.  A nose 
fuze cavity is provided, but in most instances a pointed 
steel plug is inserted in the nose fuze cavity to assist 
penetration.  In this case only a tail fuze is employed.

They are about 35 percent explosive by weight.

AP (armor-piercing) bombs are made from rejected coast 
artillery shells to which have been added a sheet metal 
tail section with fins.  They are of extremely heavy cast 
steel construction and contain only about 15% explosive 
by weight.  There is no nose fuze cavity.

Fragmentation Bombs
FRAG (Fragmentation) bombs are constructed of a 

length of steel pipe around which is wrapped a piece of 
square steel bar.  Two sizes of frag bombs are in use in 
this theatre: the 20 pound M-41, which is carried in clusters 
of six bombs, and the 260 pound M-81.  In both cases the 
bombs have relatively little explosive and depend entirely 
on fragmentation for their destructive effect.

Propaganda Bombs
Propaganda bombs are carried on most missions [but 

never by the 392nd BG].  A heavy cardboard case, about 
the size of a 500-lb bomb, is filled with leaflets.  The 
case is burst open by two lengths of primacord which are 
detonated by a British barometric fuze, set to function 
about three thousand feet above the ground.  Normal load 
is ten propaganda bombs and two 500-lb GP bombs.

Fuzes
In order that bombs may be safer to handle they are filled 

with relatively insensitive explosives.  This means that they 
will safely withstand the shocks normally encountered in 
shipping and loading.  In order to detonate this insensitive 
compound other, more sensitive, explosives are employed.  
Again as a safety measure, only very small quantities of the 
highly sensitive explosives needed to initiate detonation 
are used.  The most sensitive explosives are used in the 
primer and a series of less sensitive, more powerful ones 
are used in what is known as the explosive-train.  

Coke is hard to ignite.  In order to build a coke fire, we first 
use paper to start wood burning which in turn generates 
enough heat to start the combustion of the coke.  This 
whole train of progressively hotter fire is initiated by a 
match, or primer.  

Fuzes are the kindling that start the explosion of the 
bomb.  They contain a primer which is ignited upon impact 
and which in turn detonates a small detonator charge, 
setting off the booster, which then sets off the filler, or 
main charge.  Delay elements may be incorporated in this 
sequence to give the desired results against various types 
of targets.  The whole series of explosives is known as the 
explosive train.

There are many types of fuzes in use by all nations now 
at war.  They are similar in that they perform the same 
function—detonating bombs.  The main differences lie in 
the methods used to arm them.  

American fuzes are all made so that they are safe, or 
unarmed, until considerably after they have been released 
from the aircraft.  All of the fuzes now in use employ arming 
vanes (that look like small propeller blades) which are 
rotated by the wind as the bomb falls and which, in turn, 
arm the fuze.  This applies to both nose and tail fuzes.

Most nose fuzes are functioned by impact with the ground 
or some other object.  Some, however, are functioned by 
clockwork above the ground.  Tail fuzes are functioned upon 
impact through the inertia of a large striker or firing pin.
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AN-M103 Nose Fuze

The arming vane of the AN-M103 fuze is prevented from 
rotating by the arming wire which is pulled out when the 
bomb is dropped and by a cotter pin which is removed by 
a crewman after the ship is airborne.  The striker, or firing 
pin, is held in the safe position by a number of circular 
metal discs which are located between the striker head 
and the fuze body.  A cup retains these discs while the fuze 
is unarmed.  As arming progresses while the vane spins, 
the cup is withdrawn until it clears the discs, at which time 
a spring forces the discs from the fuze, freeing the striker 
so that it may be driven into the primer upon impact.

The AN-M103 fuze may be set by means of a small brass 
set pin, to function instantaneously or 1/10th second after 
impact.  The delay setting is usually used because this 
fuze is employed as an insurance fuze.  That is, it is carried 
so that if the tail fuze fails to function the bomb will be 
detonated by the nose fuze.

AN-M100A2 Tail Fuze
The AN-M100A2 series tail fuzes are identical with the 

exception that the arming stem varies in length.  The 
AN-M100A2 is used in 100-lb and 250-lb bombs, the AN-
M101A2 in 500-lb bombs, and the AN-M102A2 in 1,000 
and 2,000 pound bombs.  

These are arming vane type fuzes.  As the vanes rotate, 
a stem which holds the firing pin at the safe position is 
unscrewed until, when the fuze is fully armed, it is free 
to drive forward on impact.  After arming it is held to the 
rear by a weak spring which is compressed by the inertia 
of the firing pin when the bomb strikes.  Interchangeable 
primer-detonators make it possible to obtain delays of 
instantaneous, 1/100th, 1/40th, or 1/10th of a second.

AN-M126A1 Nose Fuze
The AN-M126A1 fuze is used in the AN-M47A2 incendiary 

bomb.  It is an arming vane type fuze designed to be 
detonated upon impact.  The striker, or firing pin, extends 
beyond the arming vanes and is held forward by a weak 
spring.  A slotted collar fits around the pin and is prevented 
from falling off by a sleeve over which it fits loosely.  This 
sleeve is gradually withdrawn as the vanes rotate and the 
fuze becomes armed when it is withdrawn sufficiently to 
permit the slotted collar to pass over the arming stem.  
A strip of adhesive tape is wrapped around the collar to 
prevent it from falling off if the fuze should accidentally 
become armed during handling.  Always check these fuzes 
to make certain that the tape has been removed before 
take-off.

AN-M127 Nose Fuze
The AN-M127 nose fuze is used in M17 incendiary 

clusters.  It can be set to detonate from five to 93 seconds 
after release.  This also is an arming vane type fuze, 
requiring travel through the air to arm.  If the fuze has not 
been armed by rotation of the vanes, it will not detonate 
because until that time a safety disc prevents the firing pin 
from being driven into the primer.  If the arming wire and pins 
are not pulled, the bomb will be dropped safe regardless 
of the time setting of the fuze.  The horseshoe clip inserted 
between the collar and the striker head must be removed 
together with the seal wire and cotter pin attached to it.  No 

Fahnestock clip is required on the arming wire, because 
the spring loaded pin which holds the clock stopped serves 
the same purpose.  

[A Fahnestock clip is described at https://en.wikipedia.
org/wiki/Fahnestock_clip.] 

AN-M123 Tail Fuze (Long Delay)
Long delay fuzes resemble the AN-M100A2 series tail 

fuzes in outward appearance, except that the arming vanes 
are painted red.  They are equipped with anti-withdrawal 
devices which will cause instantaneous detonation of 
the bomb if the fuze is unscrewed.  The fuze is armed 
by the rotation of the vane and the delay functions at the 
designated time after arming.  Like other fuzes, the fuze is 
safe until the arming vanes have been rotated the required 
number of turns.  Specially trained Ordnance personnel 
will fuze the ship just prior to takeoff and will answer any 
questions you may have at that time.  Delays are available 
from thirty minutes to 144 hours.  Before each mission on 
which these fuzes are carried personnel concerned will be 
specially briefed.

NEVER ATTEMPT TO DEFUZE LONG-DELAY 
FUZED BOMBS!  THEY ARE BOOBY - TRAPPED! 

AN-M110A1 Nose Fuze
In outward appearance and function, the AN-M110A1 

nose fuze used in fragmentation bombs is identical to the 
AN-M126A1.  It has a booster charge which extends into 
the bomb fuze cavity.  As all fragmentation bombs are 
carried in clusters equipped with vane-stops, the fuzes 
do not have arming wires.  They may have adhesive tape 
around the stop block which must be removed before 
takeoff.

REMEMBER THIS
YOUR MISSION IS TO DROP YOUR
BOMBS ON THE TARGET SO THAT

THEY CAUSE MAXIMUM DESTRUCTION
OF ENEMY INSTALLATIONS.  MAKE
SURE YOU ACCOMPLISH THIS AIM!

Safety
Every possible precaution has been taken in the design 

of equipment and methods of loading to insure a maximum 
safety factor.  In order to make certain that the advantages 
of these devices and methods are obtained, you should be 
familiar with them.

All bombs, when loaded into the airplane, have an arming 
wire which immobilizes the fuzes.  These wires are run 
through holes in the arming vanes and the vane stops 
and are prevented from vibrating loose by a Fahnestock 
clip.  This clip should bear directly against the fuze so that 
there is very little slack in the arming wire.  The wire should 
extend at least three inches beyond the fuze.  A swivel loop 
at the center of the arming wire is either hooked over the 
arming lever of the shackle or on a special hook provided 
elsewhere in the bomb bay.  If it is necessary to drop the 
bombs safe and the pins cannot be inserted, removing the 
arming wire from the hook will allow the bomb to drop safe.
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When loaded into the airplane, all fuzes (except those in 
frag clusters) are equipped with either cotter pins or seal 
wires which prevent the arming vanes from rotating.  These 
pins must be removed before the bombs are dropped on the 
target.  If it is necessary to drop bombs in friendly territory, 
they must be released in such a condition that they will 
not detonate upon impact.  This may be accomplished by 
(1) leaving the cotter pins in the fuzes, (2) unhooking the 
arming wire so that it will drop with the bomb, (3) cutting 
the arming wire and twisting it in such a way that it prevents 
the vanes from rotating, or (4) removing the fuzes from the 
bombs before they are dropped.

Under normal conditions, when bombs are returned to 
the base it is safe to land if the fuzes have the pins in them 
or if they are otherwise secured so that the vanes may not 
turn.  If, however, bombs are brought back due to faulty 
release, there is the possibility that the shock of landing 
may cause the bombs to fall clear.  In such instances, 
fuzes must be removed from bombs and stowed in the ship 
before landing.

All bombs are fuzed “hand-tight.”  They should be snugly 
screwed into the bomb by hand, without excessive force.  
If it is necessary to remove fuzes after they have been at 
altitude for a prolonged period, it is probable that the low 
temperature may cause them to stick or freeze.  Careful 
manipulating of the fuze should loosen it so that it may be 
unscrewed easily.

On every fuze used in GP bombs there are two vane 
stops, located on opposite sides of the fuze, through the 
holes in which the arming wire and safety pin are inserted.  
The arming wire should be through the stop on the left 
side of the fuze (when facing it) so that when the bomb 
is dropped the tug of the arming wire will tend to tighten 
rather than loosen the fuze.  The safety pin is inserted in 
the stop on the opposite side.

Each bombardier is responsible for the safe condition of 
his load before the ship takes off on an operational mission.  
As the bombardier, you are the crew’s expert on bombs 
and fuzes.  They depend on you and you owe it to yourself 
to be certain that not only are your bombs safe to carry, 
but that when they are dropped on the enemy every one 
of them will cause damage.  If bombs are for any reason 
dropped safe, you and your whole crew will have risked 
your necks for nothing.

Make it a point to learn all you can about the way the ship 
is loaded.  Take a night when you are not scheduled to 
fly the next day and be on hand while the ships are being 
bombed up.  Your squadron Ordnance or Armament officer 
will be glad to make arrangements for you.  This first-hand 
contact will be interesting and informative and will give you 
confidence in your ground crew.

Arming Wires and Vanes
The arming wires were connected to the A-2 bomb 

shackle on one end and to the bomb fuse on the other.  
When the bomb was released, the arming wire stayed in 
the plane and pulled out of the fuse on bombs away.  This 
freed the arming vane to turn, like a propeller, in the air.

On 23 Apr 1944, 8AF issued Memorandum 55-9, Safe 
Bombing Altitudes.  It advised:  “A combat minimum 

altitude for release of bombs can be determined only by 
the tactical requirements of the particular situation.  As 
the altitude is lowered, there is a progressive increase in 
hazard from bomb fragments and blast.  These combat 
minimum altitudes are computed to give a 1% risk— 
defined as the expectancy of one or more perforations in a 
25 sq. ft. horizontal airplane area in one release out of one 
hundred bomb releases.  This perforation is of a type that 
will penetrate a 1 inch pine board.  This penetration ability 
could cause a casualty.

“In case bombs are dropped against impenetrable 
targets the minimum altitudes should be those specified 
for instantaneous action, regardless whether the fuze is 
set for delay or instantaneous action.  Also, if the bomb is 
equipped with a tail fuze having a delay shorter than that 
of the nose fuze, the altitudes should be those specified for 
instantaneous action.

“Fuzes of different designs require different amounts of 
air travel to become fully armed.  The approximate number 
of turns to arm various bomb fuzes are as follows:
                Fuze		                      Turns of Vane

AN-M100A1 series		      690
AN-M100A2 series		      160
M-103 (0.1 sec. delay)		      550
M-103 (Instantaneous)		      750
AN-M103 (0.1 sec. delay)	     220
AN-M103 (Instantaneous)	     330
M112, M113, M114		        18
M115, M116, M117		      160
M118, M119			         18
M121, M122			       690
M123, M124, M125		      120”

Preflight Load Check
The following check points are given as a guide for 

inspecting your load before takeoff.  Experience will 
probably show up many more things that you will want to 
make certain of.  This is a minimum and for your own safety 
these points must be carefully gone over.  Ships and crews 
have been lost simply because these simple precautions 
were not taken.   Don’t put your name on the list.

1.  Check all shackles and releases to see that they 
are properly installed.  Make certain that the arming and 
release levers of the shackles are properly engaged in the 
levers of the release mechanisms.

2.  See that all fuzes are screwed in hand-tight and that 
they are properly assembled.  Look for any pre-armed 
fuzes.

3.  Check all arming wires.  They are hooked in specified 
places in the ship.  This point may vary in different 
organizations, so make sure you know where yours is 
located.  Every fuze must have an arming wire with the 
exception of those in fragmentation clusters.

4.  A Fahnestock clip must be on every arming wire 
between the vanes of the fuze and the end of the wire.  
Never remove these clips; they are pulled off by the bomb 
as it drops.  Do not bend the arming wire if there is no 
Fahnestock clip; get another clip.  If you bend the arming 
wire, it probably will break off the fuze instead of pulling 
free.
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5.  Check tail fins to make certain they are secure and 

that they are lined up so that one of the corners is not 
jammed against the bomb rack.

6.  Inspect all fuzes for tape, seal wires, etc.  In addition to 
the arming wire there should be only one safety—either a 
cotter pin or a seal wire.  Seal wires, where used instead of 
cotter pins, should have been cut and twisted so that they 
are easy to remove in the air.

7.  Make certain that all safety pins are in place.  Do not 
remove them until you are at 5,000 feet or over water.  
Save the pins and return them at interrogation.

8.  If you are carrying a load in which bombs are double 
or triple slung, see that the bombs are hanging on the 
cables and not resting on the bomb below them with the 
cable slack.  Make sure that the cable connectors do not 
interfere with the hooks on the shackle.

Flak Suits
Each member of the crew is now authorized a flak 

suit and helmet, and is responsible for seeing that they 
are in serviceable condition.  Emergency releases 
should be checked on the ground to see that they are 
operating properly.  [For photos of helmets and flak suits/
their emergency releases, see http://www.303rdg.com/
uniforms-gear.html.]

Flak suits are a very efficient form of protective armor 
when worn as intended.  Many men, because flak is shot 
up from the ground, feel that better protection is given when 
the suit is placed on the floor of the ship.  This is a false 
impression.  True, it does come up from below, but when 
the shell bursts it is in almost a vertical position and by far 
the largest and most potent number of fragments travel 
in a nearly horizontal direction.  For this reason, flak suits 
which cling close to the body offer the greatest protection 
when worn.  They are lined with a corduroy material which 
adheres to the body and takes much of the weight of the 
suit off the shoulders.  Even so it is uncomfortable to wear 
so much extra weight.  You will be briefed when to expect 
flak and the actual time of wearing the suit need be only 
relatively short.  When there is flak, though, wear your suit.  
It’s good insurance.

(The 392nd Guide asks, “How much good are these flak 
suits?” and answers by citing “the old Packard slogan, ‘Ask 
the man who has used one.’  They will stop any ordinary 
fragments from flak and have been known to deflect 
machine gun and cannon shells.  Wear yours, it may come 

Among John Gilbert’s 
392nd BG memorabilia 
is this standard issue 
GI steel helmet.  It had 
been  cleverly adapted 
by 465th Sub Depot 
welders so it could 
be worn over aircrew  
earphones.  The 465th’s 
history for June 1944 
said they had modified 

in handy sometime.  You’ve heard stories about how Cop’s 
badges and cigarette cases have stopped bullets.  Here’s 
a whole suit that is many times as tough!”)

At the 392nd, a complete set of flak suits was placed in 
each a/c by the Ordnance men who brought the bombs 
and fuzes to the ship:

      Position	            	            Vest     Apron   Helmet
Pilot/CoPilot			   M2	 M5	 M3
Engineer			   M1	 M4	 M4
Tail Gunner			   M1	 M3	 M4
Ball Gunner			   M1	 --	 M4
All Others			   M1	 M4	 M3

Vest, M1	 armored back and front		
Vest, M2	 armored front, fabric back [for use when
                        sitting in an armored seat]		
Apron, M3	 tapered over groin		
Apron, M4	 square over groin		
Apron, M5	 for use only in sitting position.  Has	
		    armored leg and groin sections	
Helmet, M3	 solid steel with earflaps		
Helmet, M4	 close fitting, cloth or leather covered	

	
For easy collection, the pilot was responsible for seeing 

that flak suits and helmets were placed at the designated 
position in the ship upon landing.

An arrow drawn on this undated 392nd BG photo shows 
why it  was captioned “B-24 Hit By Flak.”

Smoke Bombs—as Bombs-away markers
Two types of bombs away markers are in use at the present 

time.  The most satisfactory, from the standpoint of ready 
visibility, is an AN-M47 bomb case filled with FM (a mixture 
which, on contact with the air, forms titanium hydroxide 
smoke and a small percentage of hydrochloric acid vapor).  
FM is a liquid and is retained in the bomb by light plastic 
closure plates at the nose and tail.  Modified AN-M100 
fuzes which detonate as soon as they are dropped break 
these plates, releasing the FM.  The titanium hydroxide 
formed produces a dense, persistent white smoke which 
is highly visible.  As the bomb descends it leaves a trail of 
smoke almost to the ground.  (Thus, while these are called 

over 2,000 helmets that month alone.
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Please report the death of a member or spouse and provide a copy of the newspaper obituary if possible.

Name of deceased                                                                                                             Unit/Sqdn                                      

Address                                                                             City                                                State            Zip                         

Date of death                                            Survivors                                                                                                                

Reported by                                                                                                                                                                                          

Address                                                                             City                                             State                  Zip                     
The 392nd BGMA is engaged in a fund-raising effort to financially support our website, www.b24.net. It contains the history 
of the 392nd Bomb Group.  You could make no greater tribute to your loved one than a donation for this living and ongoing 
memorial to the 392nd. Please send this report, hopefully with your check payable to the 392nd BGMA-Website, but send it 
with or without it, to:  Annette Tison, 9107 Wood Pointe Way, Fairfax Station, VA  22039
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the resultant fire hazard if the bomb is ignited inside the 
aircraft.

What About...
Flak detonating bombs in the bomb bay?  Bullets have 

been deliberately fired at bombs and detonation has not 
occurred in those bombs filled with TNT or Amatol.  RDX 
filled bombs in a very small percentage of cases have been 
detonated.  In general, the hazard from flak is negligible.

smoke bombs, they are really vapor bombs).
While the FM marker bomb produces smoke, there is no 

fire.  The smoke is produced chemically without combustion.  
There is no fire hazard; however, the hydrochloric acid 
vapor will cause irritation of the eyes and lungs in strong 
concentration within the ship.  If pure oxygen is breathed 
and goggles are worn, discomfort to personnel will be 
eliminated.

Another type of marker bomb is an M47 incendiary bomb 
to the fins of which are attached four smoke grenades.  
Arming wires hold the strikers of the grenades in the 
cocked position until the bomb is dropped.  Care must 
be taken when entering the plane to avoid dislodging the 
arming wires.  Smoke is produced by burning and there is 

Smoke markers can be seen above and below the 
576’s B-24 #41-28916.  

Low-order detonation?  This is the opposite of a normal, 
or high-order detonation.  In low-order detonation the filler 
is not completely enclosed by the case of the bomb as 
when the case is ruptured.  This causes a reduction in the 
pressure created at the instant of detonation.  Bombs in 
burning aircraft will frequently detonate low-order with a 
resultant explosion similar to that of a gas cell.

Markings on bombs?  All high explosive bombs are 
painted olive drab with yellow bands.  TNT or Amatol filled 
bombs have a single stripe around the nose, one around 
the tail and one in the middle on the line of the center of 
gravity.  RDX filled bombs have two stripes around the nose 
and tail and one at the center of gravity.  The complete 
nomenclature of the bomb and a list of the components 
necessary for a complete round is painted in black on the 
bomb body.  Incendiary bombs and chemical bombs are 
painted gray with bands of various colors to indicate the 
type of filler.

Armed fuzes?  All nose fuzes have some type of stop 
block between the firing pin head and the body of the fuze.  
As long as stop blocks are in place, the firing pin cannot 
be driven into the primer and the fuze is considered safe.  
If the blocks are missing, assume that the fuze is armed.  
Most nose fuzes have a shear pin which is an additional 
safety feature.  Tail fuzes of the AN-M100 series are 
considered to be armed when the distance between the 
vane stop ears on the arming head and the flange of the 
fuze body is more than one-quarter of an inch.

Arming wires coming out of fuzes?  If there is no 
Fahnestock clip the arming wire is free to work itself out 
of the fuze.  If the cotter pin has been removed the vanes 
will be rotated by any air stream and the fuze will become 
armed.

Handling armed fuzes?  It is possible to safely remove 
armed fuzes.  This should be done before the bombs are 
dropped, because if a bomb with an armed fuze should 
strike another bomb it might detonate.  If the armed 
fuze is a nose fuze, be careful not to strike the firing pin 
and place it somewhere in the ship where it will not be 
disturbed.  Throw it overboard when you are over water or 
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enemy territory.  Tail fuzes should also be withdrawn and 
the primer-detonator unscrewed.  Dispose of the primer-
detonator as you would the nose fuze, or return it to your 
Ordnance or Armament man upon landing.

Jettisoning bombs?  The decision to jettison bombs is up 
to the pilot.  If it is possible to fly over water, the bombs 
should be salvoed there.  Even though dropped in a safe 
position, bombs have been known to detonate, so drop 
them in a clear field if you must get rid of them over land.  
Be sure the fuzes are safe, that they have cotter pins or that 
the arming vanes are immobilized in some other manner.  
Do your best to determine the exact position of release so 
that the bombs may be located speedily.

Leaky incendiaries?  The hazard from fire due to leaking 
M47 incendiaries is less than that normally encountered 
with gas fumes in the bomb bay.

Fire in a loaded ship?  Persistent heat is required to 
detonate bombs.  If the fire is isolated from the bombs 
there is very little danger of their being detonated by it.  If, 
however, there is intense heat around the bombs they may 
be expected to explode.  Usually, in cases of detonation by 
fire, the explosion is low-order and similar to an exploding 
gas cell.  Occasionally a high-order detonation will be 
caused by fire, however, and it is this possibility that makes 
it mandatory that personnel be kept at least four hundred 
yards from a burning aircraft containing high explosive 
bombs.

Detonation of frag bombs soon after release?  Frag 
bombs have a fuze of the arming vane type which arms 
the bomb about sixty feet below the airplane.  By this time, 
the tumbling of the bombs will have ceased and they will 
have stabilized themselves in their normal falling attitude 
where they cannot strike another bomb.

Bombs dropped through bomb bay doors?  If they are 
not armed, GP bombs may be safely dropped through the 
doors without danger of detonation.  [The 392nd Guide 
adds that SAP and AP bombs will also not detonate if 
dropped through bomb bay doors.  “It is not advisable, 
however, to drop the frag clusters through the doors.  This 
does not include the 260lb frag.”]

Ships loaded with long-delay fuzes?  Ships containing 
long-delay fuzed bombs will not return the bombs to 
the station.  Coordinates of a point in the North Sea to 
be used as a jettison point are given at each briefing 
and bombs should be salvoed there.  [“The danger,” the 
392nd Guide says, “is not to the airplane on landing, but to 
installations on the ground in case the fuzes were started 
by a crash landing.  The fuzes cannot be removed and the 
bombs would have to be left to detonate at the end of the 
delay.  This would mean total evacuation of the area until 
detonation had occurred.”]

Pulling cotter pins before takeoff?  Cotter pins are left 
in the fuzes on takeoff so that if it is necessary to salvo 
the bombs due to engine failure or similar emergency, they 
may be dropped safe.

Landing with bomb load?  When a normal landing is 
anticipated, bombs should be returned to the station 
unless they are fuzed with long-delay fuzes.  Bombs are 
expensive and are a high-priority item.  Don’t drop them 

in the Channel just to see what kind of a splash they will 
make.

Returning with “hung-up” bombs?  If all efforts to dislodge 
a hung-up bomb have failed, before landing remove the 
fuzes after having properly safetied them.  When bombs 
fall out of the bomb bay on landing they tend to ride up on 
the nose and the resultant damage to the fuze if left in may 
cause detonation.

“THE SAFE WAY IS ALWAYS
THE RIGHT WAY”

The Load
Bomb loads will vary considerably, depending upon the 

mission and the gas load carried.  The following is a table 
of the maximum loads which are carried:

2,000 pound bombs…......................…4
1,000 pound bombs…......................…8
   500 pound bombs…........................16 
   500 pound GP, SAP bombs.............12
   250 pound bombs......................…..24
   100 pound bombs……………….…..52
   100 pound Frag cluster...................40 clusters
    260 pound Frag cluster..................32 clusters
   500 pound M-17 cluster..................12 clusters

(The 392nd’s Guide adds, “The B-24 is designed to 
accommodate a 4,000lb GP bomb under each wing, but 
this bomb is not used in the UK.”)

Inasmuch as there are only twenty stations on the bomb 
rack, several bombs are hung on a station in the case of 
100 and 250 pound bombs.  This is done by means of 
a cable clustering device which has a loop at one end 
and a hook at the other.  Two bombs are laid side by side 
and the loop of the cable is placed over the lug of the first 
bomb before attaching the shackle.  This makes a secure 
fastening for the second bomb which is hooked at the other 
end of the cable.  When they are released, the loop of 
the cable slides over the lug of the first bomb and the two 
bombs fall separately.  These cables are used with 100 
pound demolition and incendiary bombs, frag clusters and 
250 pound demolition bombs.

On special missions a load, other than bombs, may be 
carried.  Supply of ground troops by parachute has been 
successfully accomplished with Liberators and they have 
also been used to land supplies in newly captured territory 
where the supply situation is critical.

Flares
Aircraft signals are commonly referred to as flares.  They 

are pyrotechnics of the same character as the roman 
candles and rockets used back home on the 4th of July.  
Each signal has a cardboard case with a metal base, 
similar to a shotgun shell, in which is loaded the propellant 
and the stars.  A primer at the base of the signal is ignited 
by the firing pin of the pistol and throws the stars into the 
air, at the same time igniting them.  The stars burn from 7 
to 13 seconds.

It should be remembered that flares are pyrotechnics, and 
as such are highly inflammable.  They should be carried 
in the ship in such a way that they are not subjected to 
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 The man at the back of 
the bomb service trailer is 
attaching a tail fin to each 
bomb.  The nose and tail 
fuzes were screwed on after 
the bombs were aboard the 
plane; the arming wires were 
also inserted then.   In 
October 1943, unidentified 
392nd BG ordnance 
personnel assemble an  
incendiary bomb cluster.    
A incendiary bomb cluster 
loaded for a mission.    The 
end result: a full bomb rack, 
one of four aboard a B-24. 

treatment that might cause them to ignite.  Instances 
have been reported of flares being ignited by flak or other 
causes during flight and inasmuch as they burn with great 
heat they are potentially very dangerous.  Have a fire 
extinguisher handy to the position in which the flares are 
carried.

The supply of flares is critical and every effort should 
be made to eliminate their unnecessary use, and to 
prevent damage making them unserviceable.  Moisture 
is particularly to be protected against because it readily 
attacks the cardboard case of the flare.  Don’t leave loose 
flares on hardstands where they will be subjected to 
weather.

Flares are available in a number of colors and in single, 

double, and triple-star types.  
Editor’s  Notes:  This article has been long, detailed, and 

complex.  Even the most casual reader, however, will more 
fully realize the inherent danger airmen and ground crew 
personnel faced from their own bombs.

To view the original 2AD Guide and its photos of the fuses 
described in this article, see https://digitalarchive.2ndair.
org.uk/digitalarchive/ImageBrowser?catNum=mc_371-
706#mc_371-706x001.

Millions of tons of bombs were dropped on England and 
Europe during WWII.  It’s estimated that ten percent of 
them never exploded.  During construction projects, these  
duds are regularly discovered, often with loss of life to the 
finders or the technicians whose job is to defuse them or 
destroy them in a controlled explosion.    
 


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Fairfax Station, VA  22039
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Almighty God, Who has blessed us with the will and courage to 
do our duty, we praise You for our comrades whose death kept 
freedom living.  We praise You also for giving us the years we 
have lived since their departure.  We pray that You will 
strengthen and sustain our devotion to truth and justice, so 
that we may be faithful beneficiaries of their sacrifice.  
Continue Your mercy to our comrades; keep them in Your 
care; and bring us all at last into Your presence there to 
rejoice Eternally.  Amen.  • Composed by 576th pilot the 
late Very Reverend Robert C. Martin, former Dean of the 
Cathedral at Erie, Pennsylvania.

∞FOLDED WINGS∞

IDEAS AND INSPIRATION
by Char Heim

daughter of Charles E. Dye, 1825th Ordnance Co. 

Roslyn Gersten, wife of Gerald, 577, May 23, 2019
Curtis B. Haukom, 578, May 4, 2014

John A. Czop, 576, November 3, 2010
Charles F. Hinshaw, 578, January 10, 2018

Wallace F. Blackburn, 579, October 28, 2018
James C. Losey, 576, September 18, 2015

As we have been again able to celebrate Memorial Day, 
Flag Day and most importantly the 75th remembrance of 
D-Day, we should reflect on the importance of those who 
have protected our freedom.

A significant quote regarding the courage of our veterans 
should be remembered:  “The secret to happiness is 
freedom... And the secret to freedom is courage.  All you 
need is the plan, the road map, and the courage to press on 
to your destination.  Courage is not the absence of fear, but 
the triumph over it.  The brave man is not he who does not 
feel afraid, but he who conquers that fear.”

We have active service personnel and retirees from 
many conflicts to honor.  This can be done best by living 
with courage, integrity and encouraging others to follow 
this path.  Our nation is great because of the sacrifices our 
veterans made and the passing of these values on to other 
generations.

God Bless all who serve our nation and God Bless America.


