
Chapter 6 

THE DEFENCES 

 

The initial Canal proposal envisioned no special expenditures for its defence. The Isthmian 

Canal Commission had believed that the Canal was essentially indefensible, since “a small 

party of resolute men, armed with a few sticks of dynamite, could temporarily disable it 

without great difficulty”.  

 

In addition, if an enemy fleet dominated the Caribbean, then the Canal would be 

essentially worthless to the US.  Rather than liberating the US from the need to build a 2-

ocean Navy, Canal defence would require even more ships, for what was seen as doubtful 

security gains.  

 

The Taft Administration (1909-13), however, rejected neutralisation of the Canal and 

established the Panama Fortification Board in 1909.  A landslide in 1916, meanwhile, 

prompted the US Congress to decide to build the 2-ocean fleet which the Canal was 

intended make unnecessary – although, in the event, Congress failed to follow through on 

this decision.  As it was. military needs expanded to include a large permanent garrison, 

coastal defence batteries, and, eventually, air defence. 

 

In fact, it has been estimated that the total cost of defence-related construction to be 

$157.9 million in 1925 dollars, including implicit interest expenses.1 

 

As they evolved, the defences of the Canal can most easily be divided into – 

• Defence from attack from the sea – from shelling, torpedo attack on the lock gates 

or use of blockships; 

 
1  What Roosevelt Took: The Economic Impact of the Panama Canal, 1903-37 by Noel Maurer & Carlos Yu: 
https://www.hbs.edu/ris/Publication%20Files/06-041.pdf   

https://www.hbs.edu/ris/Publication%20Files/06-041.pdf


• Defence from air attack – from seaborne aircraft or aircraft based in neighbouring 

states (long-range bombing from hostile Axis countries being impossible due to the 

distances involved; 

• Defence from ground attack, from forces landed by sea (or possibly by air) in the 

Canal Zone or the Republic;  

• Defence against sabotage – by saboteurs attacking vulnerable assets (such as lock 

gates, power stations, and the dams) or by blocking the locks with sunken vessels; 

and 

• The struggle against German U-boats in the Caribbean and the approaches to the 

Canal (fortunately, Japanese submarines did not prove a threat on the Pacific 

approaches). 

 

It is worth knowing that a useful and fascinating set of interactive maps showing the 

position of the fortifications protecting the Canal, produced by the Smithsonian Institute, 

is available online2. 

 The remains of Fort Randolph 
 

The 1903 Hay-Buana-Varilla 

Treaty had given the US the 

implicit right to fortify (or 

protect) the Canal Zone, and 

from the time of its construction, 

US military forts had provided 

protection for the Canal - Forts 

Sherman3 and Randolph on the 

Caribbean end and Fort Amador 

on the Pacific end4.  Fort Clayton was established close to the Miraflores Locks and close 

 
2  https://stridata-si.opendata.arcgis.com/datasets/e65d5058a32a4b939965915b61aab678 
3  Established in 1911, it consisted of 7 batteries armed with artillery and mortars, a landing strip, command 
centres, barracks, and recreation areas, all set on about 22,200 acres of land — it is now blanketed by 
tropical jungle in the San Lorenzo Nature Park (San Lorenzo hosts a clifftop fortress built by the Spanish in 
1575, where the US Army mounted an anti-aircraft gun battery during the war). 
4  In fact, the first was Fort DeLesseps at Colon in 1911. 

https://stridata-si.opendata.arcgis.com/datasets/e65d5058a32a4b939965915b61aab678


to Panama City5, while Fort Davis was adjacent to the Gatun Locks at the Caribbean end of 

the Canal.  Many other military installations, and airfields were to follow, including outside 

the Canal Zone during World War 2, including sites on strategic offshore islands, such as 

Taboga6, which is close to the Pacific entrance of the Canal.  Entry into, and trespassing 

on, the Canal Zone was strictly controlled, particularly during the war7. 

 

The pre-war US planning for harbour defences were intended to have 3 purposes – 

• To protect the defended area against invasion and capture; 

• To protect the area from naval bombardment, and shipping from submarine or 

surface torpedo attack; and 

• To cover the seaward approaches sufficiently far out to enable the Navy to emerge 

and meet an attack. 

 

It was the insistence of the Navy for adequate protection of bases and its ships in port was 

the principal reason for the retention and improvement of harbour defences.  In the case 

of the Canal, of course, the vital role in allowing the free movement of the fleet from 

Atlantic to Pacific and vice versa was an added factor. 

 

However, for many years the Army had recognised the inadequacy of harbour defences – 

defences for which it had responsibility.  The batteries had little or no protection against 

air attack, and many could be outranged by modern naval armament.  As early as 1923, 

the War Department had determined that either a larger naval fleet or a much larger 

 
5  Fort Clayton was to be one of the last properties handed over to the government of Panama in 1999.  For 
a great deal more information about the property and its history of US use, see: 
https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf  
The Fort was named for Colonel Bertram T Clayton in 1918, former Quartermaster of the forces in the Canal 
Zone 1914-17, and who had been killed in action in France in May 1918. 
6  And the tiny El Morro Island, just off Taboga, hosted a unit of PT Boats (US motor torpedo boats aka 
“mosquito boats)”.  There was a PT Boat training base on Taboga itself, as well as searchlights, anti-aircraft 
guns and bunkers, which were finally abandoned by the US military in 1960.  During World War 1, the island 
had been used as an internment site for Germans. 
7  My own wife, a Panamanian whose father worked for the US Army in the Canal Zone, recalls having to 
have permission to accompany her father into the Zone. 

https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf


number of aircraft would provide better protection, but it was felt that the cheapest 

option was continued reliance on guns and submarine mines.  Thus, the General Staff 

concluded that permanent seacoast fortifications were still essential.  It recommended 

abandoning those defences which were no longer of military value, and to improve the 

ones retained – especially with new, long-range guns and anti-aircraft protection.  It also 

called for additional air forces. 

 

Between 1933 and 1938, growing tension with Japan led to improvements being funded 

on the Continental US Pacific coast.  The threat of war in Europe in 1939 similarly led to 

funding and work on the Atlantic coast.8 

 

Aerial view of Fort Amador in 1939, built using spoil from the Culebra Cut 

 
8  Guarding the United States and its Outposts (Vol.12, Part 2) by Stetson Conn, Rose C Engelman & Byron 
Fairchild (Office of the Chief of Military History, 1964). 



 

1940 map 

 

In common with the sea coast defences of the Continental USA, primary responsibility for 

the defence of the Canal lay with the US Army (and its command known as the Panama 

Canal Department9), notwithstanding the obvious vital importance it represented to the 

Navy and to maritime interests.  After all, its chief strategic importance had been for the 

movement of the fleet. 

 

 
9  For more information on the Panama Canal Department, see the Chapter on ground forces. 



The Panama Canal Department was responsible for the defence of the Canal Zone - 

including land areas, coastal defences, harbour, air and sea defences within medium 

bomber range.  It was also responsible for the laying, maintaining, and clearing of harbour 

defence minefields (about which see Chapter 18) that were to be placed at the Canal 

entrance in event of a war, and was meant to defend against landings at either end of the 

Canal, coordinating with forces of the US Navy.   

 

Separate Chapters will provide more detail of the naval defences of the Canal Zone, the air 

forces deployed and the ground forces present. 

 

HARBOR DEFENSE COMMAND This was part of the US Army Coastal Artillery Corps, 

and was established in 1925 (in succession to 

predecessor organisations dating from 1895, with their 

immediate predecessors being the Coast Defense 

Commands, which dated from just before World War 

1).  It controlled the forts, minefields and other coastal 

defences of US harbours and rivers.  Like the Coast 

Artillery Corps, it was disestablished in 1950. 

 

Several of the Commands were disarmed and 

disestablished between World War 1 and World War 2, 

although minefield defences may have been retained.  

However, that in the Canal Zone were retained, though 

somewhat downgraded. 

 

As well as the Continental US, there were Commands in 

Hawaii, Puerto Rico, the Philippines, as well as the 

Canal Zone.  After the 1940 Destroyers for Bases 

Agreement with the UK, further overseas Commands 



were established in Newfoundland, Bermuda and 

Trinidad, continuing until disestablished in 1946. 

 

In the Canal Zone, there were 2 Commands, one based 

on Balboa and the other on Cristobal. 

 

NETS AND BOOMS The Bureau of Ordnance at the Navy Department was well aware of 

the inadequacy of the nets and booms used during World War 1 to 

protect US harbours.  But it was not until 1940 that funds were 

made available to improve such defences, with 10 harbours to 

receive nets – these including Balboa – with the Chief of the 

Ordnance Bureau estimating that it would 2 to 3 years to obtain the 

necessary materials and install the defences. 

 

For example, it was in December 1940 that the CNO ordered the 

laying and tending of a net and boom defence at Cristobal, to 

prevent the enemy from entering the Atlantic side of the Canal by 

submarine or surface craft10.  

 

However, as the war in Europe erupted, early in 1941 the CNO 

directed the procurement of materials for a number of additional 

harbours, in the US and overseas, including Honolulu and Pearl 

Harbor in Hawaii. 

 

The net and boom programme saw engineers relying heavily on 

British designs, adapted to cater for American production practices 

and standards.  The designs were also modified so that the defences 

could be applied to any harbour with only minor modifications.  In 

 
10  https://www.navycthistory.com/NSGStationsHistory.txt  

https://www.navycthistory.com/NSGStationsHistory.txt


1939, there were no US designs, no modern net material, no written 

literature on the subject and few trained personnel.  This was to 

change and, by the end of the war, the US had developed from 

scratch a large, well-equipped and sophisticated system for 

developing and deploying such defences. 

 

In 1940, the British designs used had been adapted for various uses, 

including for defence against torpedoes, submarines (or submarines 

and torpedoes) and with booms for protection against motor 

torpedo boats in conjunction with the nets. 

 

One major problem for the programme was that heavy chain 

manufacture was virtually dormant, and could only supply a fraction 

of what was required.  However, the success of the net programme 

depended on an adequate supply of chain, and the chain industry 

had to be expanded, and by 1941 it had built up to a position where 

it could meet production requirements.11 

 
In the 1920s, US defence plans had not been aggressive in any sense (if one leaves to one 

side interventions in Central America) and, aside from maintaining garrisons in its 

overseas possessions — notably the Philippines, Hawaii, and the Canal Zone — the Army’s 

responsibility was limited to the defence of Continental USA.  For this task the Army 

leadership needed a force considered large enough to administer, organise and train a 

civilian reserve, meet minor emergencies, and absorb the first shock of any aggression12. 

 

 
11  US Navy Bureau of Ordnance in World War II by Buford Rowland and William B Boyd (United States Navy 
Department. Bureau of Ordnance, January 1953) 
12  The Army and Its Air Corps Army Policy toward Aviation 1919–1941 by Lt Col. Dr James P Tate, USAF (Ret) 
Air (University Press Maxwell Air Force Base, Alabama), 1998: 
https://www.airuniversity.af.edu/Portals/10/AUPress/Books/B_0062_TATE_ARMY_AIR_CORPS.pd  

https://www.airuniversity.af.edu/Portals/10/AUPress/Books/B_0062_TATE_ARMY_AIR_CORPS.pd


As regards the theories for the role of the US Army, in principle, as laid down in the 

National Defense Act 1920, the Army was to have forces adequate to garrison overseas 

outposts and possessions in the Canal Zone, Hawaii, the Philippines, and China as well as 

providing enough for 11 full-strength divisions at home ready for homeland defence or 

prompt deployment to trouble spots.  A large and well-trained force of National Guard 

and reserve divisions would be available to meet needs for a mass war.  However, these 

ideas were thwarted owing to the refusal of Congress and successive Administrations to 

provide the resources to carry them into practice.  

 

In fact, in the interwar years, there were 2 understrength divisions overseas, garrisoning 

the Philippines and Hawaii, together with 2 artillery regiments in the Panama Canal Zone.  

Added to these were 2 half-strength divisions on the Mexican border.  After these needs 

were met, together with those of the Army’s basic overhead functions, remaining troop 

strength would have been sufficient for 1 full-strength division, plus some additional units. 

The remaining troop strength was distributed among 9 divisional structures so that each 

had on average little more than battalion strength.  Moreover, these skeletal units were 

spread across the US, devoting most of their efforts to supporting and training the 

National Guard.  Together with the lack of funds for transportation this meant that no one 

in the Army, except for the overseas garrisons and frontier forces, received any training or 

field experience above the small-unit level.  Thus, there was no possibility that the Army 

could be prepared for a serious war, whether small or large. 

 

However, main areas in which important transformative efforts did take place between 

the wars included coastal defence, what became known as radar, and communications 

intelligence13.  We shall look at radar in more detail in Chapter 26.  The situation re coastal 

defence and communications intelligence is considered below. 

 

 
13  What we now term COMINT. 



The US military displayed shortcomings in jungle warfare in the early stages of World War 

2.  This was despite the fact that the Army had extensive experience in jungle operations 

and combat, and did develop specific doctrine for jungle warfare.  It had fought against 

rebels and bandits in the Philippines early in the 20th Century, and had stationed and 

exercised troops in the islands of the Philippine as well as the Panama Canal Zone after 

that. 

 

The Army published its first doctrinal manual on jungle warfare on the eve of World War 

2, and even included a section on jungle warfare in its top-level warfighting doctrine 

publication. The terminology and focus made it clear that these doctrinal publications 

reflected Army experience in the Philippines, and they provided generally realistic 

guidance.  But it was not until 1941 that jungle warfare seems to have attracted the 

attention of anyone outside the Philippines and Panama.  Indeed, it has been suggested 

that the Japan’s seizure of the French colony of Indo-China may have caused a change of 

attitude, given that, as late as 1939, a then-new edition of the top-level doctrine 

publication did not contain the word “jungle”. 

 

Coastal defence  Despite the fact that, for the most part, coastal defences became 

something of an irrelevance during World War 2, between the wars it 

remained a key and widely-supported army mission. Fortifications 

and seacoast artillery continued to play a part in defence of port cities 

and naval bases as well as the termini of the Panama Canal, but (as 

mentioned several times elsewhere) it was recognised that they had 

to be supported with defences against air attack and against forces 

landed at unfortified places.   

 

Doctrine for defence against landing was transformed with the wide 

acceptance of Brigadier General William G Haan’s 1920 proposal of a 

flexible mobile defence-in-depth doctrine which still seems modern in 



overall concept.  In Hawaii in particular, where the threat of Japanese 

attempts to seize Oahu could not be altogether dismissed, very 

effective invasion defences were developed along the lines laid out by 

Haan.  But in the Philippines, lack of forces to defend the many 

stretches of practicable landing areas on Luzon made effective 

defence infeasible. 

 

Communications intelligence The US Army also built up this capability, particularly in 

the 1930s.  It had little opportunity to practice intercept 

and collection against Japanese Army low-power field 

transmitters but developed a particularly strong staff of 

civilian (and hence long-serving) cryptanalysts.   

 

The Navy, absorbed in attacking naval communications, 

willingly passed diplomatic intercepts to the Army to 

work on.  The Japanese, well aware of earlier US 

successes in reading their diplomatic codes, introduced 

machine cipher systems in the 1930s.  The second of 

these, the Type B, was in principle a very secure system.  

However, aided by some errors in its design and 

employment, the Army’s cryptologists managed, by a 

great and extraordinarily skilful effort, to crack the 

system, build working replicas, and recover daily keys 

with good to excellent timeliness.  This so-called MAGIC 

source produced a steady flow of high-level diplomatic 

message decrypts that were circulated to top US 

officials. 

 



The Navy had slowly developed and integrated the 5 legs 

of communications intelligence work: intercept, 

cryptanalysis, language analysis, traffic analysis, and 

direction finding (DF).  DF was the last to fall in place 

with development and deployment of a manually-

trained twin-dipole interferometric (Adcock type) high-

frequency DF (HFDF) system late in the 1930s14.  These 

were supplemented with crossed Adcocks feeding 

Watson-Watt cathode-ray-tube instantaneous 

goniometers to provide DF of short-duration signals. 

 

A small nucleus of capable intercept operators and 

traffic analysts had been built up, in significant measure 

through local initiative within the Navy’s 

communications community.  Development of Japanese 

language analysts, however, was very slow due to 

misplaced priorities; and the Army development of a 

capability to read the high-level Japanese diplomatic 

cipher system early in 1941 drew Navy efforts away from 

Japanese Navy targets, with unfortunate results in 

delaying solution of the latest changes in Japanese Navy 

codes.  Moreover, the Navy lacked a sound operational 

intelligence structure within which it could evaluate and 

integrate the valuable information being provided by 

communications intelligence.15 

 

 
14  By the National Research Laboratory. 
15  https://www.cna.org/CNA_files/PDF/D0008616.A1.pdf 

https://www.cna.org/CNA_files/PDF/D0008616.A1.pdf


In 1929, Summer manoeuvres in the Canal Zone demonstrated the superiority of a carrier 

attack force over land-based defences, and were (from the viewpoint of the Navy) a great 

success.  Despite the defenders knowing the day of the planned mock attack and having as 

many aircraft as the attacking fleet, the “enemy” was able to come within 150 miles of the 

Pacific end of the Canal before launching bombers in the predawn darkness from the 

carrier USS Saratoga.  “The enemy air fleet was over the Panama Canal by the time that 

the defenders knew it was coming”, Assistant Secretary of the Navy Ernest L Jahncke said.  

After dropping their bombs on the Pedro Miguel and Miraflores Locks and returning to the 

carrier, the attackers left the Panama Canal, theoretically at least, “an impassable wreck”. 

 

The reaction of senior Army leaders to the “attack” was that the Navy’s conduct in the 

manoeuvres and the propaganda that followed it was further evidence of an intention to 

belittle the Army and take the mission of defending the US coasts. 

 

In 1930, the Secretary of War asked for recommendations for revision for improvements 

of the USAAC 5-year programme.  The USAAC response was that the minimum air force 

“capable of discouraging hostile attack” on the Continental US, Panama, and Hawaii would 

involve 3,100 aircraft, some 1,300 more than the 5-year planned goal of 1,800.  

Furthermore, it said, still more would be needed if the Philippine Islands were also to have 

adequate air defences.  However, acquiring 3,100 aircraft in 4 years would have cost 

approximately $62 million annually.  This was unrealistic from a budgetary standpoint, but 

it was nevertheless agreed that the 1,800 serviceable aircraft authorised in the 5-year 

programme would include only those aircraft available for active duty.  Given the 

economic and political situations as it developed in 1930 and 1931 – and the onset of the 

Great Depression, this turned out to be an empty victory16. 

 

During the 1930s, in view of Japan's growing power and the low state of American 

armaments, and with the independence of the Philippines scheduled for 1946, the US War 

 
16  https://www.airuniversity.af.edu/Portals/10/AUPress/Books/B_0062_TATE_ARMY_AIR_CORPS.pd 

https://www.airuniversity.af.edu/Portals/10/AUPress/Books/B_0062_TATE_ARMY_AIR_CORPS.pd


Department General Staff concluded that the US should not attempt to hold initially in the 

western Pacific.  Alaska, Hawaii, and Panama, often referred to as the "strategic triangle," 

should instead form the main line of defence, and this formed of the latest version of its 

War Plan ORANGE in 193817 (although in 1939, 5 Rainbow plans officially replaced the colour-

named war plans of the 1920s and 1930s, including Plan Orange, which had anticipated war with 

Japan18.   

 

In pre-war planning, while the US Navy was primarily concerned about defending the 

outlying US territories, the Army remained focused on defending a zone encompassing the 

Alaska-Oahu-Panama triangle.19 

 

A brief description of the evolution of the pre-war War Plan Orange and the subsequent 

Rainbow 5 plan are provided below. 

 

By late 1938, the looming threats of another war in Europe and a conflict in Asia had 

sufficiently alarmed US policymakers to move to deny the Axis powers the ability to 

infiltrate the Western Hemisphere (in a form of an extension of the Monroe Doctrine). The 

US was thus to expand its military presence in the Western Hemisphere, but its efforts 

were oriented toward repelling an Axis invasion and/or preventing or countering Axis 

influence in the region20.  

 

This change in posture was to see an extension of the defensive perimeter to include 

nearly the entire Western Hemisphere, that is, North and South America, the Atlantic 

Ocean out to Greenland, and the Pacific Ocean out to the 180th meridian.  The US had 

never before explicitly committed to defend the other nations involved from an external 

 
17  https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf  
18  Rainbow 5, which was destined to be the basis for US strategy, assumed that the US was allied with 
Britain and France and provided for offensive operations by US forces in Europe, Africa, or both: 
https://archive.org/details/eagleagainstsuna0000spec/page/59/mode/2up). 
19  US Global Defense Posture, 1783–2011 by Stacie L Pettyjohn (RAND Corporation, 2012): 

https://www.jstor.org/stable/10.7249/j.ctt24hrv8.15  
20  Ibid.  

https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf
https://archive.org/details/eagleagainstsuna0000spec/page/59/mode/2up
https://www.jstor.org/stable/10.7249/j.ctt24hrv8.15


attack, and it had not systematically worked to deny other states a military presence in 

the region – notwithstanding its position expressed in the Monroe Doctrine21. 

 

US officials viewed Nazi Germany and Japan as the primary threats to the country’s 

security, together with a (perhaps exaggerated) concern about the destructive potential of 

airpower (which, to be fair, was shared by many other governments).  These factors led 

President Roosevelt to conclude that the relative isolation of the US could no longer 

provide sufficient protection.22   

 

Under the 1938 War Plan Orange it was expected or feared that the Japanese would in all 

likelihood seize Guam and the Philippines.  Enemy forces could be expected to make raids 

on Hawaii, Alaska, and the West Coast of the US, and the Panama Canal might be wrecked 

by sabotage or by naval and air raids23. 

 

Until the passage of the Two Ocean Navy Act (signed by President Roosevelt on 14 August 

194024) and especially after the Fall of France, the ability of the US fleet to move between 

the Atlantic and Pacific, and vice versa, remained a fundamental facet of the protection of 

the Continental USA.  Hence, the protection of the Canal was to remain regarded by the 

US Army as second only to protection of Continental USA itself.   

 

 
21  Ibid. 
22  Ibid. 
23  The Corps of Engineers: The War Against Japan by Karl C. Dod (Center of Military History, US Army, 
Washington DC), 1987: https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf  
24 Aka the Vinson-Walsh Act, this was the costliest naval procurement Bill in US history to then, it increased 
the size of the US Navy by 70% by adding 257 ships.  It allocated $4 billion over the following 6 years for the 
construction of combat ships (including, but not limited to 7 battleships, 6 battlecruisers, 18 carriers, 27 
cruisers, 115 destroyers, and 43 submarines), the construction of 15,000 aircraft, conversion of auxiliary 
ships, the construction and renovation of naval facilities, and the manufacture and procurement of various 
munitions and equipment.  
Problems in accommodating new, larger warships is illustrated by the fact that, during the war, the Essex-
Class aircraft carriers, built from 1941, could only just pass through the Canal if the lamp posts lining the 
locks were removed.  World War 2 also showed the strategic necessity for the US to rely on fleets on both 
the Pacific and Atlantic Oceans, thus diminishing the vital role of the Canal. 

https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf


It was later established during the war that, while the Canal remained vital for the transit 

of ships between east and west, it was felt that the cargo carried could, at least by the 

middle of the war, be transported using the improved railway system across the isthmus, 

albeit at a higher cost25.  Nevertheless, the railway system would have also needed similar 

protection for sabotage or other attack much as the Canal did. 

 

Despite the apparent importance of the Panama Canal to the US Navy, its defences were 

regarded as quite limited in 1939.  But then, with the possible exception of Pearl Harbor, 

its other overseas bases, and even in Alaska and the Pacific approaches to the Canal Zone, 

were similarly underdeveloped.26 

 

In the 1930s, the strength of the existing defences of Panama, Hawaii, and Alaska varied.  

The Canal Zone had possibly the strongest defences of the 3 outposts27.  However, the 

defences of both Hawaii and the Panama Canal, though elaborate, were outmoded - most 

of them having been designed and built in the days before the aeroplane became an 

important weapon and, for many years it had been apparent that the islands and the 

Canal were more vulnerable to air attack than to naval bombardment28. 

 

As long ago as 1924, in his annual report, the Secretary of War at the time stated that the 

defences at the Panama Canal and Oahu were wholly inadequate due to an insufficient 

number of personnel and a lack of ammunition storage.29 

 

 
25  https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd 
26  US Global Defense Posture, 1783–2011 by Stacie L Pettyjohn (RAND Corporation, 2012): 

https://www.jstor.org/stable/10.7249/j.ctt24hrv8.15  
27  https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf  
28  https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf  
29  US Global Defense Posture, 1783–2011 by Stacie L Pettyjohn (RAND Corporation, 2012): 
https://www.jstor.org/stable/10.7249/j.ctt24hrv8.15 

https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd
https://www.jstor.org/stable/10.7249/j.ctt24hrv8.15
https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf
https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf
https://www.jstor.org/stable/10.7249/j.ctt24hrv8.15


As mentioned, the original defences of the Canal were constructed to protect against a 

naval attack, and/or an associated landing of troops30, with heavy naval guns at the 

Atlantic and Pacific ends of the Canal route31 and a Mobile Force with light artillery for 

close-in defence and to counter a landing.   

 

The US Navy had estimated that a bomb of up to 1,100 lb (500 kg) exploding in a filled lock 

25 feet (7.6 metres) from the gates would do neglible damage, but that one that exploded  

5 feet (1.5 metres) from the gates, or a 250 lb (113 kg) bomb within 3 feet (1 metre), could 

damage or destroy the lock plates sufficient to put the gate out of commission. 

 

At the end of Fiscal Year 1938, the Secretary of War, in a report to the President, stated 

that – “We must greatly augment our air forces and our antiaircraft artillery installations 

in the Panama Canal Zone.  The Panama Canal must be made impregnable”.32 

 

In 1939, a study by staff and maintenance engineers considered how vulnerable the Canal 

Zone to air attack, how much damage could be done by high-explosive bombs of various 

sizes, and how large an enemy force would be required to put the Canal out of action.  A 

replica of one level of the Miraflores Locks was built at Rio Hato, and this was attacked by 

aircraft using bombs of different sizes from different heights, with aircraft making attack 

runs from 4,000 to 15,000 feet (1,220 to 4,500 metres)33.  The project concluded that 

installations were vulnerable, a relatively small force was required (well within the 

capabilities of several foreign powers), and the best protection was an adequate air 

 
30  The original defences were drawn up by the Panama Fortifications Board, itself set up by a Army-Navy 
Joint Board, which made its recommendations in 1910 and proposed a total of 42 large-calibre guns and 
mortars manned by 12 coastal artillery companies. 
31  The coastal artillery was manned by the US Army Coast Artillery Corps, the Army corps responsible for 
coastal, harbour and anti-aircraft defences from 1901 to 1950. 
32  Air Defense of the Panama Canal, 1 January 1939 – 7 December 1941 (Army Air Forces Historical Office), 

January 1946: https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf  
33  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 

https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j


defence.  The outcome was forwarded to the War Department in March 1939, with the 

commander of the 19th Wing urging a reorganisation of the air defences.34 

 

On 5 September 1939, as war broke out in Europe, under an Executive Order of the same 

date, control of the Canal and the Canal Zone were put under exclusive jurisdiction of 

Commanding General of the Panama Canal Department.  This, in effect, reduced the role 

the Governor of the Canal Zone had traditionally enjoyed35. 

 

Lieutenant General Daniel Van Voorhis (activated as 
Commanding General of Panama Canal Department on 10 
February 1940, and promoted to lieutenant general in July 
1940).  He was replaced in September 1941 

 

 

The Mobile Force (see Chapter 17) was activated 

on 16 February 1940 by the commander of the 

Panama Canal Department, General Van 

Voorhis, in order to improve defences.  The plan 

to defend the Canal Zone involved a mobile 

defence in depth beginning at the beaches and 

not preparing and holding static defence positions.  The Atlantic side was considered the 

least likely invasion route because the few landing areas there were too small to allow the 

discharge of numerous forces simultaneously36. 

 
34  Air Defense of the Panama Canal, 1 January 1939 – 7 December 1941 (Army Air Forces Historical Office), 
January 1946: https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf  
35  https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd 
36  https://en.wikipedia.org/wiki/Panama_Canal_Department  

https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf
https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd
https://en.wikipedia.org/wiki/Panama_Canal_Department


 

US military personnel using anti-aircraft searchlights in 1939 
in defence of the Panama Canal Zone  
(Photo by Thomas D. Mcavoy/The LIFE Picture Collection via 
Getty Images) 

 

A continuing reminder of the defences of the Canal 

today is the Amador Causeway, a popular area 

much used by locals for exercise and 

entertainment37, and which stretches out into 

Panama Bay – away from the noise and pollution of 

the city.  During the construction of the Canal, a 

huge amount of waste material (particularly from 

the Culebra Cut38) was used the create a 

breakwater that eventually linked the mainland to one of the small offshore islands, Naos, 

with work completed in 1912.  The site was named Fort Amador39 and Fort Grant40.  In 

due course, the causeway was extended from Naos to further small islets, ending at 

Flamenco41.  It grew (at over 344 acres or 139.2 hectares) to involve not only artillery42 

(chiefly in Fort Grant, which officially also encompassed the unconnected islands, the 

largest of which was Taboga), but other facilities, including a large tank farm.  On 

Flamenco alone, there were no less than 4 gun batteries43. 

 

 
37  https://www.lonelyplanet.com/articles/the-amador-causeway-panama-citys-booming-boardwalk 
38  The Culebra Cut (called the Gaillard Cut from 1915 to 2000 after the US officer who had led the 
excavation, and who died a month after the breakthrough there in 1913), is an artificial valley that cuts 
through the Continental Divide and it was one of the great engineering feats of its time.  Culebra is the name 
for the mountain ridge it cuts through and was also originally applied to the cut itself.  After the canal 
handover to Panama in 1999, the name was changed back to Culebra (Corte Culebra in Spanish). 
39  Named for the first President of Panama, Manuel Amador Guerrero. 
40  Named as US President Grant had ended his transit of the isthmus there in 1852. 
41  Later an important radar site, there remains a radar station on Flamenco, adjacent to a marina, cruise 
liner terminal, shops and restaurants.  
42  As noted elsewhere, such artillery gradually fell out of use; the Fort Amador batteries being disused (and 
buried) from 1943. 
43  Something of which one can still find today, although derelict and overgrown: 
https://www.panorama2go.com/en/military-fortifications-of-the-isthmus-of-panama/  

https://www.lonelyplanet.com/articles/the-amador-causeway-panama-citys-booming-boardwalk
https://www.panorama2go.com/en/military-fortifications-of-the-isthmus-of-panama/


Coastal artillery had also been placed on 2 islands at the Pacific end of the Canal, Taboga 

and Taboguilla, in Panama Bay, these islands having been acquired by the US Army for this 

purpose. 

 

In the lead-up to war ammunition storage for the Navy was greatly increased.  An initial 

programme began in November 1940 and, after war was declared in December 1941, a 

further increase was ordered.  Altogether, 40 storage structures of various types, ranging 

from concrete arch-type underground magazines for high explosives to frame 

storehouses, were built.  The capacity of the existing West Bank Ammunition Depot, 

commissioned in September 1937, was increased fourfold during the period 1940-43, with 

a total of 47 ammunition magazines being built, of which 34 were concrete arch-type 

high-explosive magazines. These were linked by a system of access roads, and the newly 

developed area enclosed by 7 miles (11.3 km) of wire fencing.  In addition, sentry stations, 

telephone lines, quarters for assigned personnel, and a temporary mine-anchor storage 

building were included in the development.44 

 
Mechanised 
Coastal 
Artillery unit 
at Fort 
Clayton in 
late 1930s 

 

 

 

 

US defence plans made only marginal reference to the Panamanians.  Panama had 

possessed no army since 1904 and its police force was not taken seriously by the US as a 

fighting unit.  A US Army estimate in 1942 judged that the men of the National Police had 

little confidence in their officers and that “if a battle were to turn against them, the 

majority would run…”.  Recommendations for their equipment showed that the US Army 

 
44  https://www.ibiblio.org/hyperwar/USN/Building_Bases/bases-18.html 

https://www.ibiblio.org/hyperwar/USN/Building_Bases/bases-18.html


still saw them only as an internal security force, and there was no suggestion that they 

should be trained to participate in Canal defence alongside US troops45. 

 

Fort Randolph, Fort Sherman and Fort De Lesseps on the Atlantic side, and Fort Amador 

and Fort Kobbe on the Pacific side, housed the heaviest guns for the defence of the 

Canal46.  These original defences had been authorised in 1911, at a cost then of $14.1 

million (this cost including installation of submarine mines, of which more later).  Begun in 

191347, by 1917 the defences and troop levels had reached their optimum for World War 

148. 

 

In 1932, the Army organisation in the Canal Zone, the Panama Canal Department, had 

been divided into 3 commands, and would remain so until 1940 (reverting to a similar split 

later in the war in 1943) – these divisions being Atlantic Division, the Pacific Division and 

Department Troops, with USAAC units placed under the latter49. 

 

According to a joint Army/Navy plan drawn up in 1935, defensive roles were divided 

between Army, Navy, and the Panama Canal Administration as follows – 

• Army – (including the USAAC) to defend the Canal from sabotage and hostile 

attacks; 

• Navy – to patrol the coastal zone and control and protect shipping therein; and 

• Panama Canal Administration – to protect, operate and maintain the Canal, its 

adjuncts and appurtenances to ensure continuous service at the required levels50. 

 
45 Wasting Asset: The U.S. Re-Assessment of the Panama Canal, 1945-1949 by John Major (Journal of 
Strategic Studies), 2008. 
46  https://cms.uflib.ufl.edu/pcm/usmilitary_and_canal.aspx  
47  The first unit, the 81st Company, Coast Artillery, arrived on 22 December 1913 and went into camp at 
what became Fort Amador on the Pacific end of the Canal route. 
48  Though not all.  For example, Fort Randolph, a coastal artillery fort on Margarita Island at the Caribbean 
end of the Canal, was only completed in April 1920.  It was only after World War 1 that the fort had 
emplacements added for 14-inch calibre M1920 railway guns. 
49  https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf 
50  https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd 

https://cms.uflib.ufl.edu/pcm/usmilitary_and_canal.aspx
https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf
https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd


 
“Big Ear” sound detectors, used to 
detect approaching aircraft before the 
advent of radar, and mobile 
searchlights on display at a pre-war 
Army Day at Fort Clayton. They were 
used by the Coastal Artillery.  The 
building in the background is Fort 
Clayton Theater51 

 

 

Construction of gun batteries at 

Fort Sherman, Fort Randolph, Fort Grant and Fort Amador, at either end of the Canal, 

began as early as 191352, with additional batteries for coastal defence added in the late 

1920s53.  Initial naval bases were established at Coco Solo (see separate Chapter 13 on 

Coco Solo) at the Atlantic end of the Canal, and part of the Fort Grant/Fort Amador 

installations at the Pacific end were set aside for naval use54. 

 

The defences had been put in place to protect the Canal during World War 1 were chiefly 

to protect it from a naval attack – Germany being the only realistic enemy (and given that 

the bulk of the Imperial German Navy ended up being holed up in Kiel for most of the war, 

perhaps proving not a very realistic one55).   

 
51  http://www.czimages.com/CZMemories/Fort_Clayton/Clayton76.htm 
52  President Woodrow Wilson had declared the Canal’s neutrality in 1915, but it is said that political and 
military pressure compelled him to militarise the Zone.  In 1916, when Mexican revolutionary Pancho Villa 
and his guerrillas "invaded" US territory, troops dispatched to pursue him came from the detachments 
cantoned in the Canal Zone. Among the officers who were part of the chase were 2 young lieutenants, 
Dwight Eisenhower and George Patton. 
53  On opening in 1914, there was a Panama Canal Guard Force, including a US Marine Corps battalion, an 
Army infantry regiment and 3 companies of Coastal Artillery, a total of 797 men, though numbers and 
composition increased considerably as the war progressed: 
https://ufdc.ufl.edu/AA00022175/00001/pageturner#page/29 
54  https://ufdc.ufl.edu/AA00022175/00001/pageturner#page/31 
55  During the war, commerce raiders (both warships and converted merchantmen) did threaten Allied 
shipping, as did U-boats, but neither was a realistic significant threat to the Canal, particularly as the US did 
not enter the war until 1917, by which time such threats had diminished.  A German squadron had been 
present in the Pacific, and defeated a Royal Navy force in the Battle of Coronel in 1914, only then to be 
annihilated by a pair of British battlecruisers in a subsequent battle off the Falkland Islands in the South 
Atlantic later the same year.  That was the last German naval force of any significance to come anywhere 
near Panama, and again years before the US entry into the war. 

http://www.czimages.com/CZMemories/Fort_Clayton/Clayton76.htm
https://ufdc.ufl.edu/AA00022175/00001/pageturner#page/29
https://ufdc.ufl.edu/AA00022175/00001/pageturner#page/31


 

Sabotage from land or by use of a vessel, or an attack by a German raider came to be 

considered more likely prospects than an all-out naval assault – and in World War 2, even 

with the threat of the larger and more potent Imperial Japanese Navy, sabotage of some 

kind, as well as air attack from carrier-based aircraft, was considered more likely than an 

attack by a warship using its guns (and this being the case, the coastal artillery guarding 

the Canal gradually became regarded as redundant as the war progressed).  The new 16-

inch and 12-inch gun batteries of the coastal artillery installed in the 1920s were all in 

open mounts, unprotected against air attack except for camouflage, positioned to be 

hidden from observation from the sea but open to the air56.  

 

Following World War 1, a combination of US isolationism, restricted military and naval 

budgets and the effects of the Great Depression meant that, until the late 1930s, little was 

spent to improve, or even maintain, the defences of the Canal.  Only in 1929 did the US 

Congress grant the necessary appropriation to construct a badly needed airfield at the 

Pacific end of the Canal – with Albrook Field being constructed in 193057, but thereafter, 

until the emergency funding came along in the run-up to World War 2, virtually nothing 

was spent to improve the defences of the Canal58. 

 

 

 

 

 

 
56  https://www.wikiwand.com/en/United_States_Army_Coast_Artillery_Corps  
57 See the Chapter on air forces for more information on Albrook Field. 
58  In 1939, the US Congress appropriated $50 million for improvements to defences, including the upgrading 
of the main runway at Albrook Field to accommodate newer, heavier bombers, the first of which began 
deploying in June 1939. 

https://www.wikiwand.com/en/United_States_Army_Coast_Artillery_Corps


 

Although there were some replacements, and some improved weapons, received 

following World War 1, between 1929 and 1939 many of the large guns were placed in 

caretaker status due to funding shortages, only being restored to operational capability 

from 1939. 

 

However, two 14-inch railway guns were received between the wars, these being 

considered to be useful due to their relative mobility using the Panama Railroad than ran 

across the isthmus.  Received in 1928, these were still in place in 1941. 

 

While there were 11 coastal gun batteries at the Atlantic end of the Canal, and 12 at the 

Pacific end in 193959, as the war progressed and the perceived danger of air attack 

became the primary concern and it being felt that the heavy mortar batteries dating from 

World War 1 were virtually defenceless from air attack, and in 1943 these sites were 

stripped and the mortars removed60.  Even the large guns – the 16-inch and 14-inch 

coastal artillery - were to be used rarely, even for practice, with the last firing taking place 

 
59  https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf 
60  Probably the only US 12-inch mortars to ever see action were those in the Philippines in 1942. 

https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf


in 1944 and, after this last practice, they remained unmanned and were finally removed 

between 1946 and 1948. 

 

14-inch gun in Panama; 
mounted on a turntable, it had 
a range of about 30 miles61 

 

 

 

 

 

 

 

 

 

2 of the 28 12-inch mortars used for 
short-range defence, 12 of them were 
located in Fort Amador (Fort Grant)62 

 

 

 

 

 

 

 

 

 

 
 
 

 
61  https://www.pbs.org/newshour/world/100-years-panama-canal-10-photos 
62  The batteries equipped with the mortars at Fort Amador were used for MIM-23 HAWK surface-to-air 
missile batteries during the Cold War, and the remains can be seen at the base of Flamenco Island at the end 
of the Amador Causeway. 

https://www.pbs.org/newshour/world/100-years-panama-canal-10-photos


 
 
Barrage balloons along 
the Canal 

 

 

A problem alluded to earlier and which affected the defence arrangements was the 

difference in terrain between the Atlantic (Caribbean) and Pacific coasts.  The Pacific side 

of the Canal was geologically different from the other side and needed different solutions 

to the same problem63.  The possibility of hostile forces establishing a beachhead and 

 
63  https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd 

https://digitalcommons.fiu.edu/cgi/viewcontent.cgi?article=3672&context=etd


moving overland to the Canal was not entirely discounted, but the absence of suitable 

landing places on the Atlantic side and the thick jungle of the Pacific lowlands were 

counted on to discourage any attack of this sort and the Army disposed its defences 

accordingly64. 

A 16-inch M1919 Coastal Defense Gun in Panama in 1939.  With a 
range of 28 miles, 2 were located at Fort Kobbe (formerly Fort Bruja) 
and another at Fort Amador (formerly Fort Grant) 
 

 

 

 

 

 

 

 

During the pre-war period, a number of factors affected the assessment of the risks facing 

the Canal.  As already mentioned, while a naval attack on the Canal, or a troop landing 

from the sea, had been regarded as the principal threats at the time of World War 1, the 

increase in commercial aviation in Latin America during the 1920s and 1930s gave rise to 

the threat of potential nearby airstrips from which an attack against the Canal might be 

launched65.   At the same time, it was found that experience in jungle manoeuvres was 

beginning to make a myth of the impenetrability of tropical forests66.   

 

There were also concerns that difficulties in the relationship between the US and 

Panamanian governments could curtail the ability of forces in the Canal Zone to move out 

 
64 https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-12.html  
65  This was not an unrealistic threat as, for example, at the start of the war the President of the Dominican 
Republic, for example, admired Hitler and similar views were held by the dictators of Guatemala and El 
Salvador. Colombia only declared war on the Axis powers in November 1943 (though having ceased 
diplomatic relations following Pearl Harbor), following U-boat attacks on Colombian shipping.  In December 
1941, around 4,000 Germans lived in Colombia, with internment being, reluctantly, introduced. 
66  https://history.army.mil/books/wwii/Guard-US/ch12.htm  

https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-12.html
https://history.army.mil/books/wwii/Guard-US/ch12.htm


of the Zone, and into the territory of Panama, to take up defensive positions or occupy 

new installations.    

 

3-inch gun AA battery.  
The standard anti-aircraft 
gun would be upgraded from 
the M3 3-inch gun to the M1 

90mm gun67. 

 

 

 

 

 

Hence, while sabotage remained a major threat, an air attack by either land-based or 

carrier-based planes came to be regarded as a more serious threat because of gaps in the 

defence against them (as we shall see later, being described as inadequate in 1940-41)68. 

 

At the end of FY 193869, the Secretary of War, reporting to President Roosevelt, stated 

that “we must augment our air forces and our antiaircraft artillery installations in the 

Panama Canal Zone.  The Panama Canal must be made impregnable”70.  However, as we 

shall see, this was far from the case in the period leading up the US entry into the war, and 

in all likelihood for some time thereafter.  However, in 1939, after hurried arrangements 

were made with Mexico and the Central American Republics, 30 new P-36 fighters were 

flown down to reinforce the air garrison71.  

 

 
67  https://www.wikiwand.com/en/United_States_Army_Coast_Artillery_Corps 
68  Ibid. 
69  “FY” denotes “Fiscal Year”; which defines the US government's budget years. It runs from 1 October of 
the budget's prior year to 30 September of the year being mentioned, e.g. FY 1938 runs from 1 October 
1937 to 30 September 1939. 
70 Air Defenses of the Panama Canal 1 January 1939 – 7 December 1941, Army Air Forces Historical Studies 
No.42, prepared by AAF Historical Office, January 1946, by Miss Kathleen Williams of the Combat 
Operational History Division: https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-
096.pdf  
71  https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-12.html  

https://www.wikiwand.com/en/United_States_Army_Coast_Artillery_Corps
https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf
https://www.afhra.af.mil/Portals/16/documents/Studies/1-50/AFD-090602-096.pdf
https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-12.html


After a large-scale pre-war Army and Navy exercise proved that safeguards for the Canal’s 

locks had inadequate protection from sabotage, this led to military guards being used, to 

supplement existing security, at the locks72, power houses and other important sites73 – a 

role eventually being taken on by the Mobile Force.   

 

Nevertheless, a review in 1939 found that protection from potential sabotage attacks was 

still inadequate, with the Canal authorities at the time considering that the greater risk 

came from sabotage caused by or from a transiting vessel74 - so that, during the war (in 

fact, from 1939), armed guards were placed aboard ships in transit (aka “Transit Guard”) – 

see below75. 

 

TRANSIT GUARDS 

 

The mission of the Transit Guard was given as being – 

“to ensure that the ship’s crew does not prevent the Panama Canal Pilot from 

performing his normal functions and to see that the Pilot’s directions for guiding 

the ship and operating the engines are carried out by the ship’s crew.  The guard 

will resist any attack on the person of the Pilot, Throttleman, Quartermaster76 or 

himself.  Only the minimum necessary force will be used.  Pistols will be used only 

as a last resort.  All members of the guard will deport themselves ina courteous, 

but firm, manner.  They will hold no unnecessary conversation with the members 

of the vessel’s crew”. 

 
72  Note that the locks only normally operated from 0600 to 2300 hours; permanent 24-hour operations only 
began in 1963. 
73  Other measures were taken to prevent sabotage of other utilities, such as water and power supplies, that 
could impact operation of the Canal.  Particularly vulnerable were the saddle dams, the man-made levees 
that ensured adequate water levels in stretches of the waterway. 
74  Suggested threats were such a vessel ramming lock gates, sinking itself in the locks or main channel, or 
dropping explosives, perhaps timed to explode much later, overboard. 
75  On high-risk (or “X”) vessels, the detachment initially consisting of an army officer and 16 men, plus 2 US 
Navy personnel (who oversaw the helm and telegraph – engine – controls).  Lower-risk (or “R”) vessels 
carried only 2 soldiers.  After 1940 the rules and procedures revised, with additional personnel and tighter 
controls imposed.  From 1942, the US Navy took over responsibility for this “Transit Guard”, using Marines. 
76  The Throttlemaster and Quartermaster were US Navy personnel accompanying the Pilot. 



 

For an “X” vessel – 1 officer and 2 squads of soldiers (i.e. 16 men), with a US Navy 

Throttlemaster and Quartermaster were necessary.  All were under Army command.  2 

men were act as a telephone detail to handle the ship’s onboard communications system. 

 

For an “R” vessel – only 2 men were used, to prevent any unexpected trouble on such a 

“non-dangerous” vessel. 

 

The original orders, from the Governor, on 29 August 1939 required northbound (Pacific 

to Atlantic) vessels to embark the Transit Guard at the Chamber of Pedro Miguel Locks to 

Gamboa; and then from a point 1 mile south of the Gatun Locks until the last chamber of 

the locks.  Hence the guards did not travel on the ship for the entire transit (though, 

obviously, the Pilot, Throttlemaster and Quartermaster would), and needed to be 

offloaded in Gatun Lake.  This required a destroyer, USS J Fred Talbot, to be stationed in 

the Lake for this purpose. 

 

The above process meant there was a gap in the security offered, while in the Cut and the 

Lake.  Therefore, the procedure was soon amended to allow the guard to remain aboard 

all the way between the Gatun and Miraflores Locks at either end of the transit.  

Furthermore, from 31 August 1939, an armed guard was required on all vessels except 

those considered “safe” and classified as “R”. 

 

Any ship carrying explosives (something obviously more frequent in wartime) was to carry 

a special guard, which would search the ship for wires or other suspicious devices – and all 

such ship would be classified “X”, regardless of their flag.  From 31 August 1939, ships of 

all the beligerent nations were classified “X”.  In May 1940, the commander of the Mobile 

Force proposed than an experienced merchant marine officer accompany the Army guard, 

arguing rightly that Army officers would not know if a given act aboard a ship was 

suspicious or not – the Commanding General agreed immediately. 



 

In June 1940, following the Fall of France, revised instructions were issued classifying “X” 

ships as being those not flying the US or British flags (reference to the French, Belgian and 

Dutch flags having been deleted), carrying 8 or more male passengers, or any ship carrying 

a cargo of oil and tankers in ballast but not gas-free. 

 

In January 1941, the Secretary of War required all non-US ships to carry an armed guard, 

and all vessels required prior authorisation from the Commanding General of the Panama 

Canal Department to make a transit. 

 The Armed Guard boarding a ship 
about to transit the Canal in 1939 
 
 

 

 

 

 

 

 

 

In common with other defence precautions and restrictions, the Transit Guard 

requirements would be modified during the war, as the threat of attack faded. 

 

The US Navy eventually took over the Transit Guard functions from 20 February 1942, 

using Marines from Rodman or Coco Solo.  The Navy employed 5 or 6 officers and around 

350 marines, with 25 to 30 sailors attached77. 

 

A Joint Board report in 1937 had specified the joint mission of Army and Navy forces in the 

Panama Canal as “protection of the Panama Canal in order that it may be maintained in 

 
77  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 

https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j


continuous operating condition,” obviously for passage of the fleet.  The Army mission 

was to protect the Canal against sabotage (including by armed guards on ships in transit) 

and against attacks by air, land, and sea forces, while the Navy mission was to support the 

Army in defending the Canal and to protect shipping in the coastal zones.   

 

The new strategies for protection of the Canal developed in the 1930s involved a 3-layer 

defensive arrangement – 

1. an extended defensive line to intercept ships and aircraft before they reached and 

threatened the Canal; 

2. a “close-in line of resistance” to prevent landings on the coast; and 

3. local defences and delaying positions for a final defensive action should the first 2 

layers be breached78. 

 

Fixed-mount 3-inch AA gun, as used at many 
locations in the Canal Zone 

 

 

The Army had the responsibility of 

providing land-based and anti-aircraft 

defences, with the Navy tasked with 

offshore defence, providing armed 

guards for ships in transit through the 

Canal (although initially it was Army 

personnel that was used for this task - 

see above) and maintaining harbour 

patrols at either end of the Canal. 

 

Prior to the outbreak of World War 2 in 1939 there were limited anti-aircraft defences in 

the Canal Zone, with 12 3-inch (76.2 mm) gun batteries, machine guns and searchlights.  In 

 
78  https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf 

https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf


June 1940, all anti-aircraft defences were ordered to wartime status, and remained at this 

level of preparedness until 1945.  The equipment was to be upgraded as the war 

progressed, with automatic cannon and additional heavy weapons added.   

 

D Battery Searchlight from the coast artillery located at Fort Randolph taking part in the 1936 Carnival, with 

a “Big Ears” listening device following 

 

Barrage balloons were also to be employed (see below), some from barges on the Canal 

itself.  However, by mid-1941 there were still no barrage balloons in place, as well as a 

shortage of personnel for the anti-aircraft units and even insufficient ammunition for the 

37 mm anti-aircraft guns79.   

 

 
79  It is said that the 37 mm guns had only enough shells for 1 minute’s firing: 
https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-13.html 

https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-13.html


Local defence plans gave the US Army Air Corps (USAAC80) the responsibility of air defence 

of the Canal, with the understanding that naval patrol aircraft would carry out distant 

reconnaissance, patrolling, reporting, and tracking.  The 2 major tasks of the USAAC 

consisted of furnishing an offensive or striking force to destroy enemy vessels 

encountered and of furnishing a defensive force to combat air attacks.  Similar missions 

were assumed by other USAAC contingents as bases were established throughout the 

Caribbean and by the Caribbean Air Force command upon its activation in May 1941. 

 

It was not until 1929 that the need for an airfield on the Pacific end of the Canal Zone was 

accepted and Albrook Field was constructed in 193081 - but with hard surface runways 

only being added in 193982.  The other military airfield at the time was at France Field, a 

specially constructed airfield on the Atlantic end of the Canal Zone near Manzanillo Bay.   

 

There were other civilian airfields, including the main ones at Panama City and David, but 

in 1935 the US Army83 acquired a lease to use the airstrip at Rio Hato (which had been 

established in 1931) and, during World War 2, expanded it to become a major airbase 

housing bomber and fighter aircraft84.  The acquisition of Rio Hato had been the first 

major formal lease of land by the military outside the Canal Zone.  There is more 

information about Rio Hato in the Chapter on air forces. 

  

 
80  US Army Air Force (USAAF) from 1941. 
81  Originally known as the Balboa Fill Landing Field until 1924, as Albrook "Marcos A. Gelabert" International 
Airport it remains in use, now being Panama City’s second airport, used mainly for internal routes, business 
and general aviation. 
82  https://pacificwrecks.com/airfields/panama/albrook/index.html 
83  Until 1948, the Air Corps was a part of the US Army (although renamed as the US Army Air Force from 
1941). 
84  As Rio Hato Army Air Base it remained in use until 1948.  However, it was used by the USAF as an auxiliary 
landing strip as late as 1990, being part of the Howard Air Force Base complex.  Howard had been part of 
wartime expansion, and had opened in 1942.  The US tried to retain it purely for its use postwar. 

https://pacificwrecks.com/airfields/panama/albrook/index.html


"The actual anti-aircraft defenses were very weak due to demands for guns in the 

European conflict.  Only 8 3-inch guns were mounted by 1918.  7 of these guns were in 

fixed mounts around the seacoast defenses and one gun was mounted on a railway car.  4 

more guns were received in late 1918 and were emplaced around the Gatun Dam.  In April 

1920, 36 3-inch guns were allocated to the Canal Zone, By 1931, the US Army had 

emplaced the 3-inch anti-aircraft in 15 3-gun batteries on fixed mounts (throughout the 

Canal Zone) and one 3-inch battery on railway cars. Supporting these anti-aircraft guns 

were 29 mobile 60-inch searchlights and 16 0.50-calibre machine guns."85 

The American Defenses of the Panama Canal by Terrance McGovern (1999) 

 

In 1939, the USAAC, taking into consideration the view that the Canal Zone was the most 

critical of outlying US territories to defend, requested $23 million from Congress to 

improve air power in Panama in a defence programme laid before the US House 

Committee on Military Affairs86.  During 1939 and the first months of 1940, US Army 

engineers began the task of improving the defences of the Canal Zone87, but it was 

considered essential that some of the 153 searchlights and most of the aircraft warning 

stations required would have to be located outside the Canal Zone to be effective88 - 

hence the need for the additional bases in the Republic for which negotiations were to 

drag on into 1942. 

 

In November 1940, The Army Chief of Staff, General Marshall ordered the transfer to the 

Corps of Engineers of all air base construction in the US, but excluding that in the Canal 

Zone89.  Shortly before the United States entered the war, Congress and the War 

Department had approved the transfer of military construction responsibilities from an 

overtaxed Quartermaster Corps to the Corps of Engineers, although the shift was 

 
85  The American Defenses of the Panama Canal by Terrance McGovern (1999) via 
http://www.czimages.com/CZMemories/Photos/photoof854.htm  
86 https://media.defense.gov/2015/Apr/02/2001329844/-1/-1/0/AFD-150402-022.pdf 
87  https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf  
88  https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf  
89  https://www.usace.army.mil/About/History/Brief-History-of-the-Corps/Combat-and-Military-
Construction/  

http://www.czimages.com/CZMemories/Photos/photoof854.htm
https://media.defense.gov/2015/Apr/02/2001329844/-1/-1/0/AFD-150402-022.pdf
https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf
https://history.army.mil/html/books/010/10-6/CMH_Pub_10-6.pdf
https://www.usace.army.mil/About/History/Brief-History-of-the-Corps/Combat-and-Military-Construction/
https://www.usace.army.mil/About/History/Brief-History-of-the-Corps/Combat-and-Military-Construction/


implemented piecemeal.  Finally, in December 1941, Congress transferred to the Corps 

the responsibility for real estate acquisition, construction, and maintenance for Army 

facilities, including training camps, government-owned munitions plants, air bases, 

depots, and hospitals.90 

 

The US Congress had approved a total of $50 million in funding for improving Canal 

defences in 1939, leading to an expansion 

of housing at existing bases to cope with 

the increased manpower required in the 

construction effort.  Funds became 

available from July 1939, and the bulk of 

the programme was to be completed by 

early 1942, an exception being outposts, 

including airfields, outside the Canal Zone 

(which had to wait until the 1942 bases agreement with the Panamanian Government).  

During the war itself, road construction became a major undertaking, with the first 7-mile 

long stretch of the Trans-Isthmian Highway opening in January 1942, with the Highway 

being completed in December 1944 (but with traffic limited only to authorised military 

traffic)91. 

 

Early in 1940, the General Board of the Navy and the Army-Navy Joint Board had studied 

the subject of the defence of the Pacific approaches to the Canal and reached the 

conclusion that preparations must be made for the operation of constant air patrols over 

a wide area to the west of Panama.  It recommended that patrol squadrons of seaplanes, 

supported partly by tenders and partly by shore installations, be based near Guayaquil on 

the Ecuadorian coast, in the Gulf of Fonseca in Nicaragua, and in the Galapagos Islands, 

 
90  Ibid.  Domestic base construction peaked in 1942, with military construction expenditures in July of that 
year alone exceeded those spent during the entire period of 1920-1938. 
91  This was the first transcontinental highway in the Americas, albeit that Panama is only around 40 miles 
across at its narrowest point. In the modern form of the Transistmica, it continues in use today. 



with the latter as the key installations.  They were to be fortified by both the Army and the 

Navy, under a programme directed by Army engineers92.  For more on the eventual 

acquisition of these advance bases, see a following Chapter. 

 

In February 1940, the forces available to the Panama Canal Department were made up of 

Department Troops, the Panama Mobile Force (Provisional), the Panama Separate Coast 

Artillery (Provisional) and the US Army Air Corps (USAAC) 19th Wing93.   

 

Original caption on 10 June 1939 – 
“War in Europe has resulted in a general 
tightening of the defenses of the Panama 
Canal, vital lifeline of the US in the event 
the trouble should spread across the two 
oceans. Particular attention has been paid 
to anti-aircraft defenses of the "Big Ditch".  
Concentration of searchlights in action.  It 
would be a lucky & agile mosquito who 
could fly over here without being caught in 
one of the pointing fingers; the guns that 
act in concert with the lights would do the 
rest”. 

 

 

 
92  https://www.ibiblio.org/hyperwar/USN/Building_Bases/bases-18.html 
93  https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf 

https://www.ibiblio.org/hyperwar/USN/Building_Bases/bases-18.html
https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf


 

14-inch railway gun on Culebra Island, 
Fort Amador, which could move from 
coast to coast, if required.  There were 
emplacements for them at Fort 
Randolph and Fort Amador (the 
former Fort Grant) 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
Anti-aircraft guns in the Canal Zone, 
date unknown  
(US Army Center of Military History)94 

 

 

 

 

 

 

 

 
94  https://ww2db.com/image.php?image_id=15117  

https://ww2db.com/image.php?image_id=15117


 

The “Big Ears” sound location system, used by the Coastal Artillery Corps before the introduction of radar 

 

Given the higher risk level given the air attacks, under the new war planning adopted in 

1939 it became US policy to prevent the development of any potentially hostile airbases 

on land that could threaten the Canal – either to attack the Canal itself, or to support a 

surface attack or landings.  This threat was not an entirely notional concern one, given 

German influence and presence in parts of South America, and the Panama Declaration of 

1939 was one of the measures taken to counter the threat. 

 

Amongst the other defences mooted for the Canal were camouflage nets and the creation 

of dummy locks to deceive an air attacker.  Neither proved feasible.   

 

Another suggestion that was taken up was to lay down a smokescreen.  Such an approach 

had been first considered in 1930, but it was not until 1942 that smoke generators were 

ordered into place to protect certain installations.  Thousands of “smoke pot” smoke 

generators were employed, including on barges in the Canal itself.   

 

The smoke screen defences were first tested by the Chemical Warfare Service at Pedro 

Miguel Locks in February 1942, and this revealed that an effective screen could be laid 

down in 30 minutes.  However, its effectiveness (and the complicating side-effects) was 



queried and the original ambitious plan to provide widespread smokescreen protection 

was to be cut back, with capabilities provided only for the locks and dams.  Even so, in late 

1943, as perceived threats diminished, both the smokescreen and barrage balloon 

projects were abandoned95.96  See more on anti-aircraft defences below. 

A smoke generator loaded atop a truck 
sends out a dense smokescreen as it 
crosses the Madden Dam in 1942 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A KILLER CURTAIN - A further, and bizarre, aerial defence installed in 1942 was the so-

called “killer curtain”, an aerial cable draw net situated near the 

Pedro Miguel Locks, designed to deter low-flying torpedo-

bombers.  It was normally only raised into position during an alert, 

this taking around 5 minutes.   

 

The aerial draw net was established between Cerro Luisa and Cerro 

Paraiso97, 600 feet (183 metres) from the north end of the centre 

wall of the Pedro Miguel Locks.  The main cable was suspended 

250 feet (76.2 metres) above the Canal, with vertical cables 

hanging down to water level.  It was operated by the 301st Barrage 

Battalion and was always left up during an alert. 

 
95  https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf  
96  However, a 1954 movie produced by the US Army about the defences of the Canal showed such smoke 
pots being used to obscure the Canal. 
97  Cerro Luisa is on the east bank, overlooking the town of Pedro Miguel, and Cerro Paraiso opposite it on 
the west bank. 

https://apps.dtic.mil/dtic/tr/fulltext/u2/a388262.pdf


  

However, its only victim was a USAAF O-47 observation aircraft, 

which hit it in 1943, when the falling curtain fell across the 44,000 

volt transmission line for the Panama Railroad, disrupting the 

power systems and blocking traffic.  The pilot of the plane, 2nd 

Lieutenant Walter Weatherly, USAAF, was killed, with the other 

crewman rescued from the burning wreck.98 

 

As it had proved more of a liability than a benefit, this form of 

defence was subsequently discarded.  

 

See more on anti-aircraft defences below. 

 

THE PANAMA MOUNT - Some of the large artillery pieces were mounted on what was 

called a Panama Mount99.  This was a gun mount developed by 

the US Army in Panama during the 1920s for fixed artillery 

positions, and they were widely used before and during the 

war100.  Note, however, that the term Panama Mount is often 

incorrectly used to describe other gun mounts with similar 

layouts or purposes. 

 

The attack on Pearl Harbor showed that the Coast Artillery, despite the inclusion of the 

anti-aircraft mission, was ineffective against a mass air attack.  Pre-war anti-aircraft 

 
98  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 
99  The mounts could be constructed as either full, three-quarters or half circles of steel rail set in concrete 
with a diameter of approximately 36 feet. A concrete column with a diameter of 10 feet was constructed in 
the centre of the circle to support the gun and carriage.  The concrete column was connected to the outer 
concrete ring by concrete beams for alignment/stability. Originally traverse was accomplished with several 
men and prybars to move the trailing arms around the steel ring. Later installations included a geared steel 
ring just inside of the outer steel rail for improved traverse: https://en.wikipedia.org/wiki/Panama_mount 
100  American Seacoast Defenses, A Reference Guide, Second Edition by Mark A Berhow as editor (Coast 
Defense Study Group), 2004.  

https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j
https://en.wikipedia.org/wiki/Panama_mount


planning had been very inadequate, with few weapons allocated, and the coast defence 

guns had become almost irrelevant.  They were positioned to keep enemy ships out of a 

friendly harbour, but that was all they could accomplish.  In the Philippines, for example, 

although the Coast Artillery did its best, the weapons were poorly positioned against the 

direction of enemy attacks and vulnerable to air and high-angle artillery attack 101.  

 

The 14-inch M1920 

railway gun was the last 

model railway gun to be 

deployed by the US Army.  

It was an upgrade of the 

US Navy 14-inch/50 

calibre railway gun.  Only 

4 were ever deployed; 2 

in the harbour defences 

of Los Angeles and 2 in 

the Canal Zone, , where 

they could be shifted 

between the harbour 

defences of Cristobal 

(Atlantic) or Balboa 

(Pacific)102 

 

  

 
101  https://www.wikiwand.com/en/United_States_Army_Coast_Artillery_Corps 
102  https://weaponsandwarfare.com/2019/11/19/defense-of-panama-canal-batteries-and-accommodation/  
 

https://www.wikiwand.com/en/United_States_Army_Coast_Artillery_Corps
https://weaponsandwarfare.com/2019/11/19/defense-of-panama-canal-batteries-and-accommodation/


US SEACOAST BATTERIES BUILT OR MODIFIED 1935-1945103 

 

 

 
103  https://cdsg.org/wp-
content/uploads/pdfs/CDSG/CDSG%20WEBSITE%20UPDATES/CDSG%20Downloads/CDList12.pdf  

https://cdsg.org/wp-content/uploads/pdfs/CDSG/CDSG%20WEBSITE%20UPDATES/CDSG%20Downloads/CDList12.pdf
https://cdsg.org/wp-content/uploads/pdfs/CDSG/CDSG%20WEBSITE%20UPDATES/CDSG%20Downloads/CDList12.pdf


Accommodation built during the pre-war and wartime expansion of the defences typically 

constructed with wood framing, these structures were intended to last only a few decades 

(given the climate and termites) and, with a few exceptions, emphasis was placed on 

function rather than aesthetics.  In addition, shopping and leisure facilities had to be 

provided, including cinemas and such things as the baseball field laid out on the parade 

ground at Fort Amador104. 

 

 

The Cristobal Piers Mole, showing the control building for the ship degaussing station at the far end. The 
degaussing station comprised a large magnetic coil on the seabed which, when the ships passed over it, 

demagnetised them to counter magnetic mines105. The bunkers are for the 90 mm anti-MTB battery, and the 
photograph shows 4 fixed mount 90mm guns in one battery106 

 

 
104  https://weaponsandwarfare.com/2019/11/19/defense-of-panama-canal-batteries-and-accommodation/ 
105  For more information on wartime degaussing, see https://navymuseum.co.nz/explore/by-
themes/technology-and-weapons/degaussing-2/ 
106  Information said to have been provided by Andrew W Fraser and Terry McGovern:  
http://www.czimages.com/CZMemories/VAP/Delesseps/dl4.htm 

https://weaponsandwarfare.com/2019/11/19/defense-of-panama-canal-batteries-and-accommodation/
https://navymuseum.co.nz/explore/by-themes/technology-and-weapons/degaussing-2/
https://navymuseum.co.nz/explore/by-themes/technology-and-weapons/degaussing-2/
http://www.czimages.com/CZMemories/VAP/Delesseps/dl4.htm


 

Article about the Coastal artillery Command in Panama Canal Zone, Tuscaloosa Times, 11 December 1940107. 

  

 
107 https://news.google.com/newspapers?nid=1817&dat=19401211&id=VOU-
AAAAIBAJ&sjid=_kwMAAAAIBAJ&pg=6463,4719014  

https://news.google.com/newspapers?nid=1817&dat=19401211&id=VOU-AAAAIBAJ&sjid=_kwMAAAAIBAJ&pg=6463,4719014
https://news.google.com/newspapers?nid=1817&dat=19401211&id=VOU-AAAAIBAJ&sjid=_kwMAAAAIBAJ&pg=6463,4719014


US ARMY AND US ARMY AIR CORPS UNITS IN PANAMA AND THE CANAL ZONE ON  

7 DECEMBER 1941 

 

At the time of Pearl Harbor on 7 December 1941, Army forces then in Panama and the 

Canal Zone comprised108 – 

• 1st Coastal Artillery (Harbour Defence) Regiment 

• 4th Coastal Artillery (Harbour Defence) Regiment 

• 72nd Coastal Artillery (Anti-Aircraft) Regiment 

• 73rd Coastal Artillery (Anti-Aircraft) Regiment 

• 82nd Coastal Artillery (Anti-Aircraft) Regiment 

• 83rd Coastal Artillery (Anti-Aircraft) Regiment 

• 14th Infantry Regiment 

• 33rd Infantry Regiment 

• 87th Field Artillery (Armored) Regiment 

• 2nd Field Artillery (105 mm) (Tractor Drawn) Battalion 

• 500th Infantry (Airborne) Battalion 

• 11th Engineer (Combat) Regiment 

• 805th Engineer (Aviation) Battalion 

 

US Army Air Corps – 

Republic of Panama 

Aquadulce  74th Bombardment Squadron (Heavy) B-18 Bolo medium bombers 

Chorrera 30th Pursuit Squadron    P-40 Warhawk fighters 

Rio Hato 32nd Pursuit Squadron    P-36 Hawk fighters 

  51st Pursuit Squadron    P-36 Hawk fighters 

  53rd Pursuit Squadron    P-36 Hawk fighters 

Canal Zone 

Albrook Field HQ Caribbean Air Force 

 
108  http://navsource.org/Naval/usaaf.htm 

http://navsource.org/Naval/usaaf.htm


  HQ VI Bomber Command 

  HQ 12th Pursuit Wing 

  37th Pursuit Group 

  16th Pursuit Group 

  24th Pursuit Squadron    P-36 Hawk fighters 

  28th Pursuit Squadron    P-40 Warhawk fighters 

  29th Pursuit Squadron    P-40 Warhawk fighters 

  31st Pursuit Squadron    P-36 Hawk fighters 

  43rd Pursuit Squadron    P-40 Warhawk fighters 

France Field 6th Bombardment Group (Heavy) 

  3rd Bombardment Squadron (Heavy)  B-18 Bolo medium bombers 

  20th Transport Squadron   C-39, C-47 Skytrain and C-49 

        transports 

  25th Bombardment Squadron (Heavy) B-18 Bolo medium bombers 

  39th Observation Squadron   O-47 and O-49 observation 

        aircraft 

Howard Field 7th Reconnaissance Squadron (Heavy) B-17 Flying Fortress heavy  

        bombers and B-18 Bolo 

        medium bombers 

  59th Bombardment Squadron (Light)  A-20 Havoc light bombers 

  Detachment of 20th Transport Squadron C-39, C-47 Skytrain and C-49 

        transports 

 

THE US ARMY HIGH COMMAND STRUCTURE IN 1941 

 

The garrisons of the Canal Zone, Philippines and Hawaii reported directly to the War 

Department (on the other hand, Alaska reported to the US 4th Army headquartered as the 

Presidio in San Francisco)109. 

 
109   http://www.niehorster.org/013_usa/_41_usarmy/_41_us-army.htm  

http://www.niehorster.org/013_usa/_41_usarmy/_41_us-army.htm


 

 

PLANS FOR REINFORCING THE CANAL ZONE BY AIR 

 

Experiments with the use by the US Army of aircraft to transport troops and equipment to 

reinforce the Canal Zone are said to have dated from 1931, when a field artillery battery 

was transported to Panama for manoeuvres, and in 1933 a full division of soldiers were 

deployed there by air for “hemispheric defense”110.   

 

The airline industry in the US had carried out studies showing how, in theory, the Canal 

Zone could be reinforced by air (albeit at the cost of effectively closing down all other 

operations). 

 

In 1939, an Air Transport Association of America (ATA)111 plan proposed the massing of 

aircraft and crews to meet operational emergencies, reinforce a critical point in US 

 
110  https://www.airforcemag.com/article/0299carriers/   
However, it is said that the success of German airborne forces early in World War 2 inspired the US (and 
British) armies to invest in their own airborne resources. 
111  Founded in 1936 as an airline trade association, it is now called Airlines for America (A4A): 
https://www.airlines.org/who-we-are/history/  

https://www.airforcemag.com/article/0299carriers/
https://www.airlines.org/who-we-are/history/


continental defence, or, possibly, strengthen the defences of the Canal.  For such 

missions, the airlines' entire inventory of transport aircraft might be diverted temporarily 

to the movement of forces and then returned to commercial service.   

 

The War Department had wanted the airline industry to "to eliminate all feeder civil 

aviation transport lines and build up the main lines" to meet an anticipated increase in 

military use, but the ATA plan called for a priority system instead that would insure the 

uninterrupted aerial movement of war-essential military and civilian passengers and 

cargo, and furnish aircraft and crews for individual missions related to a war or 

mobilisation112.   

 

As early as 1936, the ATA, working on conjunction with the USAAC and the Army War 

College, had formulated a plan for the mobilisation of the airlines in case of war.  The plan 

had been kept up to date during the intervening years, and after Pearl Harbor it provided 

a broad programme for the wartime utilisation of the civil aviation resources of the 

country113. 

 

The ATA war plan also assigned each sector responsibilities for onward movements 

related to hemispheric defence: Sector #2— being assigned to Braniff, was for Panama 

and South America114. 

 

President Roosevelt had signed an Executive Order on 13 December 1941 directing the 

Secretary of War to take possession (impress) of any portion of any civil aviation system 

required in the war effort.  A number of aircraft would be impressed in Panama, including 

the C-79, the only Junkers Ju 52/3m trimotor in the USAAC, and the story of which is told 

in the Chapter on air forces. 

 

 
112   https://media.defense.gov/2013/Sep/16/2001329866/-1/-1/0/AFD-130916-006.pdf  
113  https://www.ibiblio.org/hyperwar/AAF/I/AAF-I-9.html  
114  https://media.defense.gov/2013/Sep/16/2001329866/-1/-1/0/AFD-130916-006.pdf 

https://media.defense.gov/2013/Sep/16/2001329866/-1/-1/0/AFD-130916-006.pdf
https://www.ibiblio.org/hyperwar/AAF/I/AAF-I-9.html
https://media.defense.gov/2013/Sep/16/2001329866/-1/-1/0/AFD-130916-006.pdf


Early in 1941, the ATA had revisited the issue of mobilising the air transport industry and 

contemporary estimates suggested that the airlines could move up to 6,700 men per day 

for a limited period from bases in the US to points as far away as the Panama Canal.  

However, executing such a plan would have required the termination of all scheduled 

commercial operations and the use of all airline transports115.116 

 

BARRAGE BALLOONS 

 

As mentioned above, barrage balloons were to form part of the air defences of the Canal, 

some operating from barges on the Canal itself.  However, by mid-1941 there were still no 

barrage balloons117.  See below for more on anti-aircraft defences and the separate 

Chapter on the introduction of barrage balloons. 

 

The 16th Century Fort San Lorenzo on 

the Atlantic Coast also saw use once 

again in World War 2.  The US Army 

placed a 3-inch AA battery in it, to 

discourage U-boats using the Chagres 

River to attack dams linked to the 

Canal.  It is a World Heritage Site and a 

tourist attraction. 

 

 
 

 

 

 

 
115  A History of the Civil Reserve Air Fleet by Theodore Joseph Crackel ( Air Force History & Museums 
Program), 1998: https://media.defense.gov/2013/Sep/16/2001329866/-1/-1/0/AFD-130916-006.pdf 
116  In 1941, the USAAC and US Navy impressed 200 of the 360 airliners in service in the US, as well as most 
of the employees: https://simpleflying.com/pan-ams-role-in-world-war-ii/  
117  It is said that the 37mm guns had only enough shells for 1 minute’s firing: 
https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-13.html 

https://media.defense.gov/2013/Sep/16/2001329866/-1/-1/0/AFD-130916-006.pdf
https://simpleflying.com/pan-ams-role-in-world-war-ii/
https://www.ibiblio.org/hyperwar/USA/USA-WH-Guard/USA-WH-Guard-13.html


1939 6-inch gun 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The battleship USS Texas in the 
Gatun Locks of the Panama Canal, 
en route to the US East Coast, 
June 1937 



 

 

Western Atlantic and World War 2 Canal Zone Defense Area118 

 

 
118  https://www.history.navy.mil/research/library/online-reading-room/title-list-alphabetically/b/building-
the-navys-bases/building-the-navys-bases-vol-2.html  

https://www.history.navy.mil/research/library/online-reading-room/title-list-alphabetically/b/building-the-navys-bases/building-the-navys-bases-vol-2.html
https://www.history.navy.mil/research/library/online-reading-room/title-list-alphabetically/b/building-the-navys-bases/building-the-navys-bases-vol-2.html


 

A 16-inch (406 mm) gun of the type used in the Canal Zone preserved at the US Army Ordnance Museum at 
the Aberdeen Testing Ground in Maryland.  Such a gun fired a 2,240 lb (1,020 kg) projectile up to 26 miles (42 

km).  The estimated cost of a new example in 1938 was $520,000. 

In 1950, all but this one example were scrapped119 

 

 

 

Photo circa 1942 of one of the 
14-inch guns that guarded the 
Panama Canal in the event of 
war. Mounted on a turntable, 
the gun could fire a shell 30 
miles out to sea.  
(Photo by Keystone/Getty 
Images) 

 

 

 
119  https://cdsg.org/  

https://cdsg.org/


A “disappearing” 14-inch coastal artillery gun, 25 years old in 1941, probably at Battery Warren on Flamenco 
Island. The gun had a range of 13.64 miles.  Beneath each were a powder magazine and shell store.  A lift 

descended 250-feet to a shoreline railway siding tunnel120 

 

 

 

 

 
120  The disappearing carriage was developed in the 19th Century, and the theory was that the gun could 
crouch behind 20 feet of concrete, with another 20-30 feet of hard packed earth in front of that, it would 
rise up to fire, then return to crouch down behind its barrier, and thus be invisible from the sea. 



 

 

  

14-inch guns in 1939 

 



 

 



ANTI-AIRCRAFT DEFENCES121 

 

For more on anti-aircraft guns in particular. See below. 

 

Prior to October 1939, the Antiaircraft Defense Board of the Panama Canal Department 

made all decisions on anti-aircraft defences . In September 1939, the 73rd Coast Artillery 

Regiment, the only anti-aircraft regiment in the Department had been activated, and on 

20 June 1940, all anti-aircraft units were ordered to war stations and remained there for 

the duration of the war. 

 

When the Panama Coast Artillery Command was formed on 20 November 1940 it included 

2 anti-aircraft brigades, alongside the 2 Harbor Defense units at either end of the Canal – 

• 76th Antiaircraft Artillery Brigade – for air defence of the Pacific Canal sector, 

including the Pedro Miguel Locks; Miraflores Locks; Spillway and power plants; 

Madden Dam; Albrook and Howard Fields; and Navy facilities at Balboa Dry Dock 

and tank farm; 

• 75th Antiaircraft Artillery Brigade – for air defence of the Atlantic sector, including 

Gatun Locks, Dam and Spillway; Mount Hope Filtration Plant; France Field; and 

Coco Solo. 

 

Anti-aircraft defences included searchlights, radar (later, see the Chapter on its 

introduction), automatic weapons (37 mm cannon), barrage balloons (see the separate 

Chapter on their introduction), smoke generators and blackout controls (there is more on 

blackouts and air raid precautions later). 

 

Annual anti-aircraft and automatic weapons firing were held at the Rio Hato Gunnery 

Camp, about 75 miles from Panama City on the Pacific coast.  Heavy supplies had to be 

 
121  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 

https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j


transported by sea and offloaded onto the beach at Rio Hato until, in 1942, the US built a 

highway from Chorrera to Rio Hato. 

 

A 1940 review had shown a shortage of searchlights, and produced a recommendation 

that those available should be sited on the best avenues of approach to the Canal for the 

best illumination of any targets.  During daylight hours searchlights were to be concealed.  

There were difficulties in using the best sites, due to jungle terrain and a lack of positions 

in Panama Bay (with a greater grouping along the shoreline as a result).  Sound locaters 

were sited alongside the searchlights.  Later, 0.50-inch heavy machine guns were also 

used for local protection of each light. 

 

Until September 1943, there were 85 searchlight positions in the Pacific sector.  This was 

reduced to just 4 sites, with 12 searchlights each, as the Pacific Searchlight Defense. 

 

A later Chapter will look at the introduction of radar in Panama.  However, it is worth 

noting that, in February 1942, British radar experts visited and advised on siting and 

conversion for use against low-flying aircraft.  The siting of radar units on high hills 

contributed to the ground clutter affecting readings. 

 

In March 1942, tests were made to assess the effectiveness of the SCR-268 against low-

flying aircraft, and it was found that the detection range depended on the target’s 

altitude.  The maximum range was 3,000 to 5,300 yards (2,743 to 4,846 metres), after 

which the target was lost in ground clutter.   

 

In May 1943, the SCR-547 Height Finder Radar was received and installed at tactical 

positions, but these proved neither effective nor popular; and all were turned over to the 

Signal Corps in August 1944. 

 



The SCR-545 sets received in April 1944 to replace the SCR-268 and SCR-547 suffered from 

the same ground clutter problem, albeit to a lesser degree.  Both the SCR268 and SCR-545 

were unable to detect targets over land and below 1,000 feet (305 metres) altitude.  Due 

to the problems, the M-1 Height Finder was used to determine the range of low-flying 

aircraft which could not be tracked by the SCR-545.  In addition, by 1944, daily tracking 

missions formed part of the training required to improve and maintain the efficiency of 

the crews of the radar sets. 

 

In May 1944, all SCR-268 sets were moved from anti-aircraft gun sites to searchlight 

positions, as the new SCR-545 sets arrived.  In the Pacific sector, there would be 15 SCR-

268 operating with searchlight positions and 12 SCR-545 with gun positions; in the Atlantic 

sector there would be 18 and 12 respectively. 

 

The Miraflores swingbridge, with 2 0.50-

inch machine gun installations 

 

By 1940, there were 11 gun 

batteries and 32 searchlight 

positions in the Pacific sector and, 

as of 1 October 1939, there were 12 

fixed anti-aircraft batteries and a 

“few” searchlights in the Atlantic 

sector.   

 

In 1939-40, the standard anti-aircraft artillery was the 3-inch (76.2mm) gun.  The only 

automatic weapons for air defence were 15 x 0.30-inch medium machine guns. 

 

There was an expansion of gun and searchlight positions during the war, with more and 

improved weapons.  There were mobile 3-inch (76.2mm) mobile guns, alongside fixed 3-

inch and 105 mm guns, forming an interior defence ring around defended areas.   



 

In July 1944, the Coastal Artillery Command ordered surveys for possible sites for 120 mm 

guns, with Camp Chiva, Albrook Field, Empire and Cocoli found to be suitable, and 

excellent radar sites.  By December 1944, Battery 80 at Camp Chiva and Battery 81 near 

the Empire Range had been approved (the others had been rejected, with alternatives 

sought). 

 

The 3-inch gun had had limited effectiveness against high-speed, high-altitude aircraft and 

thus were clustered close to targets, for use against low-altitude targets, such as torpedo 

and dive bombers.  In addition, in December 1941, there was a shortage of ammunition, 

which hampered and limited training and target practice. 

 

As mentioned, the chief light anti-aircraft weapon in 1939 was the 37 mm cannon, 

supplemented from November 1939 by 0.50-inch heavy machine guns distributed to 

provide close-in defence  (though initially without the requested sights and tracer 

ammunition - the 37 mm also suffered from a shortage of ammunition).  A new study in 

February 1942 called for a considerable increase in the numbers of automatic weapons 

available. 

 

Mobile anti-aircraft gun emplacement 

 

By December 1942, all the 37 mm 

guns had been replaced by new 40 

mm Bofors guns. 

 

 

From 1941, a plan was initiated with allowed the gun batteries to provide supporting fire 

to the Mobile Force, as well as a secondary harbour defence role in the Atlantic sector. 

 



In February 1942, instructions were received from Coastal Artillery Command to establish 

a system of barrage fire, the first involving a fixed barrage at 500 feet (152 metres) above 

the Pedro Miguel and Miraflores Locks.  The barrage was seen as an alternative until the 

developmentof a radar-controlled barrage. 

 

However, from September 1943, in common with many other defence arrangements, 

anti-aircraft gun defences were reduced, as the threat was seen to diminish. 

 

One of the precautions considered at the start of the war as for demolishing buildings in 

the townsites at Red Tank, Paraiso and Pedro Miguel, as the light from burning buildings 

would illuminate the adjacent locks, and thus aid enemy attackers.  However, the threat 

was countered by installing a light tin fence instead. 

 

The smokescreen mentioned earlier to protect the Canal used M1 oil-powered smoke 

generators.  Shortly after the Pearl Harbor attack, the Army’s Chemical Warfare Service 

(CWS) had deployed stationary 100-gallon M1 oil generators to protect the Canal, locks 

and other important industrial sites.  These generators were similar to smudge pots, 

generating oil-burning clouds within 20 to 30 minutes of being lit.  Because of the weight 

and size of the M1, they remained at fixed points surrounding the Canal122.   

 

SMOKE GENERATORS - As the U.S. military increased its overseas involvement, the 

CWS saw the obvious advantage to employing these systems 

in ports and harbours supporting theatre military operations.  

The M2 smoke generator, developed just prior to June 1944, 

unlike the M1, which required fixed installations due to its size 

and weight, allowed a more mobile employment of smoke 

generators around ports in Europe.  

 
122  Smoke Operations in 21st Century Warfare by Al Mauroni (Association of the United States Army), April 
1997: https://www.ausa.org/sites/default/files/LPE-97-2-Smoke-Operations-in-21st-Century-Warfare.pdf  

https://www.ausa.org/sites/default/files/LPE-97-2-Smoke-Operations-in-21st-Century-Warfare.pdf


 

However, their lack of reliability still relegated them largely to 

fixed points, but the lighter weight allowed commanders to 

develop flexible options based on moving generators around 

the port perimeter, allowing for shifting weather conditions.  

Because the M2s used fog oil instead of pure oil, the volume of 

smoke and its staying power on the battlefield increased as 

the cost of smoke operations dropped.123 

 

In March 1942, the Coast Artillery Command directed that smoke generators be installed 

immediately and, by the end of the month, the Miraflores and Pedro Miguel installations 

were complete.  The Pedro Miguel smokescreen was tested in April, and the first smoke 

barges were installed at Miraflores Locks that month.   

 

By January 1943, 27 barges were manned and in use to provide a smokescreen.  In total, 

5,990 smoke generators were employed in the Gatun area, 3,138 at Pedro Miguel, 3,906 

at Miraflores Locks and 12 at the Madden Dam.  The Gatun area included 67 barges, many 

of which were also used to control barrage balloons. 

3-inch anti-aircraft gun emplacement in 
the vicinity of the Canal locks 

 

In late 1942, the CWS was ordered 

to develop a means of firing the 

generators remotely, and after 

experimentation an electrical 

ignition system was installed.  

However, in August 1943, use of 

the smokescreen was discontinued during daylight (as it was found to interfere with the 

 
123  Ibid. 



automatic weapons, and did not deter high-flying bombers).  Hence, only the Madden 

Dam generators were manned on full alert, i.e. both day and night. 

 

From October 1943, the equipment was removed to store and it was officially terminated 

on 1 December 1943 as troop levels were being reduced.  Almost 900 men (plus 200 boats 

and barges) had been necessary for the smokescreen defence. 

 

The smokescreen defences were part of the aerial defences which came under the Coast 

Artillery Command, which was also responsible for the other anti-aircraft defences, 

including searchlights and barrage balloons.  However, the smoke defence units were 

under the operational control of the USAAC/USAAF interceptor command124. 

 

ANTI-AIRCRAFT GUNS125 

 

The Italian Ethiopian War and the Spanish Civil War of the mid- to late 1930s had amply 

confirmed the importance of defence against aerial bombing attacks and focused 

attention of the US Coast Artillery Corps and the Ordnance Department on the need of 

long-range, accurate, powerful anti-aircraft guns.  

 

The 3-inch (76.2 mm) anti-aircraft gun, which was in use (albeit short of ammunition) in 

the Canal Zone in 1941, was standardised by the Army in 1927.  It was a good weapon for 

use against aircraft of the 1920s, but had neither the range to be effective against planes 

flying at the heights attainable by 1937, nor the fire control mechanisms needed to track 

accurately those flying at the greater speeds of the more modern aircraft.  

 

Even before the outbreak of war in Europe, there was an effort to design and acquire 

improved anti-aircraft weapons.  Later the Battle of Britain and realisation of the 

 
124  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 
125  http://tothosewhoserved.org/usa/ts/usatso01/chapter14.html  

https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j
http://tothosewhoserved.org/usa/ts/usatso01/chapter14.html


overwhelming advantage that clearing the skies of enemy aircraft would offer, when the 

time came for a full-scale offensive, reinforced the wisdom of perfecting anti-aircraft 

equipment of every kind — guns, mounts, tracking devices, and ammunition. 

 

However, the problem of reaching targets flying at great height was not a major concern 

for Allied anti-aircraft gun batteries in World War 2.  Most enemy aircraft operated at not 

more than 10,000 feet (3,048 metres) and the 3-inch anti-aircraft gun M3 had a slant 

range of 15,000 feet (4,572 metres).  Newer guns had much greater range, but having the 

necessary range by no means solved the problems of effective anti-aircraft fire.  It is 

important to remember that because aircraft, unlike ground equipment, operate freely in 

3 dimensions, accurate fire control is as much more complex for anti-aircraft guns than for 

ground weapons as solid geometry or spherical trigonometry is than plane geometry or 

trigonometry.  Add to that complexity the factor of the speed at which modern aircraft fly 

— whereby the fourth dimension of time is introduced — and success in destroying 

enemy aircraft by ground fire might appear to become a matter of luck.  To convert 

chance into some predictable proportion of destructive hits to number of targets fired at 

was a challenge that the Ordnance Department faced through much of the war. 

 

Of the various ways of meeting the challenge, a steady barrage of fire was one. Against 

low-flying craft, use of guns with rapid cyclic rates would increase the chances of a strike 

through the sheer volume of fire.  A machine gun, or better still batteries of machine guns, 

could saturate the path of the enemy aircraft, provided the gunners had correctly 

estimated the range, height, and direction of flight involved. 

 

Artillery, on the other hand, though having long range, power, and shell bursts covering a 

considerable area, could not fire fast enough to blanket the skies, even if guns were 

equipped with automatic fuse setter-rammers that would automatically set the fuse as 

the shell was being loaded into the breach.  

 



For saturating fire against strafing attacks the 0.50-inch (12.7 mm) machine gun was 

regarded by both the Ordnance Department and Army units as a satisfactory weapon – 

and this was also present in the Canal Zone from the start of the war.  The 0.30-inch (7.62 

mm) machine gun was too light a weapon to suffice under most circumstances, though for 

training it worked as well as the 0.50-inch and was cheaper to use.  In the 1930s, the Coast 

Artillery Corps, being the arm concerned with anti-aircraft defence, preferred the water-

cooled version of the 0.50-inch, the basic M2 model126 equipped with an outer water-filled 

jacket and a water pump for cooling the barrel.  However, because a water supply might 

be hard to maintain under some combat conditions, an air-cooled heavy-barrel model was 

also designed for ground use where long bursts of fire might be necessary127. 

 

M2 water-cooled 0.50-inch 
heavy machine gun  
(This photo from Sicily in 1943) 

 

 

 

 

 

 

 

 

 

 

If 0.50-inch anti-aircraft machine guns themselves required few changes after 1940, their 

mounts were another thing.  The tall tripod mount adopted in the 1930s had been 

designed for a different tactical use from what the changes in air warfare demanded in 

 
126  The M2 heavy machine gun remains in production, and in US Army use, to this day. 
127  Large numbers of water-cooled M2 remained the US Navy's standard short-range anti-aircraft weapon 
until 1942, when it was realised that they lacked hitting power at typical naval engagement rages; they were 
gradually replaced by 20 mm Oerlikon cannon. 



1940.  By then, the Chief of Coast Artillery had labelled the existing mounts too heavy, too 

hard to transport, and having insufficient elevation to be suited to close-in defence against 

low-flying, high-speed targets. 

 

The limitations of machine guns made light artillery essential for defence against relatively 

close-in attack.  Light artillery could be equipped with fire control mechanisms that could 

not be used with machine guns; and an artillery projectile, if only because of its far greater 

mass, could destroy a target that machine gun bullets might hit without seriously 

damaging.  

 

Between the wars, the Colt Patent Fire Arms Company had produced a 37 mm gun, and, 

after standardisation of the model in 1927, Watertown and Frankford Arsenals carried on 

development of a carriage and sighting system.  However, progress was slow but 

nonetheless, by Autumn 1938, as the war was drawing closer, a carriage, standardised as 

the M3, and the M2 sighting system, coupled with a so-called control equipment set, the 

M1, were put into production, 

while orders for the gun itself 

went to Watervliet Arsenal 

and Colt. 

 

 

 

An M1 37 mm gun in the Solomon 
Islands during the war 
 

 

The M1 37mm gun could fire up to 90 rounds per minute, to a range of 10,500 feet (3,200 

metres).  Finally adopted, after a long period of testing, in 1939, it became the US Army’s 

main anti-aircraft gun for the first years of World War 2, being replaced from 1943 by the 

40 mm Bofors.   The M1 was also deployed in the coastal defence role in anti-torpedo 



batteries alongside 90 mm guns, usually composed of 4 x 90 mm and 2 x 37 mm guns. 

Some of these batteries were composed of 4 x 37 mm guns. 

 

In 1940, a British remote-control system, originally designed for use with 40 mm Bofors, 

was so undeniably superior to the American type that the Ordnance Technical Committee 

recommended adopting the British type for all new 37 mm carriages.  

 

Hand-tracking and aiming were likely to be inaccurate; the mechanical controls developed 

in the 1930s for the 37 mm gun were clumsy and slow.  The most satisfactory answer was 

found in the adoption of the British mechanical director linked with gears on the gun that 

automatically elevated and traversed the gun as the director transmitted its 

computations.  The Kerrison predictor, named for its British inventor, was somewhat 

modified for use with American guns, a task undertaken by the National Defense Research 

Committee (NDRC).  Later, addition of a stereoscopic range finder, an altitude converter, 

and an electric mechanism for setting slant range into the director’s multiplying 

mechanism produced the model as the M5A2 director.  

 

 

The Swedish-designed 40 mm Bofors gun had already shown its capabilities128, but 

attempts in 1937 to purchase Bofors for testing had come to nothing, for a variety of 

 
128  The prototype had been first developed in 1931, entering service with the Swedish Navy in 1934.  The 
first land-based version was ordered by Belgium in 1935, and the British had adopted the weapon after 



reasons.  It was not until Autumn 1940 did the US obtain examples, the Navy obtaining 1 

in October, the Army 1 in December.  Only close collaboration between the Army, the 

Navy, and the British enabled the US to hasten negotiations for manufacturing rights and 

the Ordnance Department to get drawings and construction of 2 pilot models started even 

before contracts with the Swedish company were formalised.  

 

The Army used 6 British Bofors for testing, along with the Kerrison Predictor directors, and 

they proved to be superior in all areas to the 37 mm gun. By the middle part of the war, 

most of the Army’s 37 mm guns 

had been replaced by the Bofors.  

In and Marine Corps service, the 

single-mount Bofors was known as 

the 40 mm Automatic Gun M1. 

 

40-mm Automatic Gun M1 (AA) and 40-
mm Antiaircraft Gun Carriage M2 – in the 
firing position 
 

The Army officially adopted the air-cooled Bofors as the 40 mm, automatic anti-aircraft 

gun M1 in April 1941, with the explicit commitment that, as soon as quantity manufacture 

was achieved, it was to replace the 37 mm gun.  Over 60,000 were to be made by Chrysler 

(and 120,000 barrels) during the war129. 

 

Though the 3-inch gun M3 had, in fact, an adequate range for most World War 2 anti-

aircraft defence use, and although it was to serve the US Army well on Bataan, its muzzle 

velocity of only 2,600 feet (792.5 metres) per second and its light, 12.8 lb (5.8 kg) 

projectile were drawbacks.  Aware of these shortcomings, in 1938 the Coast Artillery 

 
testing Polish-built examples in 1937, but by the outbreak of war only 239 had been built under licence in 
the UK.  However, production in the UK, Australia and Canada produced over 19,000 guns by the end of the 
war. 
129  York Safe & Lock also produced the weapon. 



Corps had requested a larger-calibre gun, with a higher muzzle velocity, capable of firing a 

21 lb (9.5 kg) projectile to a greater height than the 3-inch gun could reach.   

 

 War Department Technical Manual TM 9-252130 

 

A Coast Artillery Board report of 1939 had referred to bombers flying at 250 miles (402 

km) per hour at an altitude of 32,000 feet (9,750 metres) and of even faster aircraft under 

design which could operate at a ceiling of nearly 8 miles (12.9 km).  Hence, 1939 saw the 

start of work upon a still longer-range gun calculated to reach aircraft at heights of 56,000 

feet (17,069 metres). 

  

A 1938 project for a 90 mm anti-aircraft gun, was rushed to completion in 1940.  The 

selection of that calibre had been determined by the weight of a shell that could be hand 

loaded; anything in excess of 40 lb (18.1 kg) for a complete round would be too heavy for 

men to handle for more than a few minutes at a stretch, and mechanical loading systems 

until then had not been reliable.  

 
130  https://maritime.org/doc/boforstm252/index.htm  

https://maritime.org/doc/boforstm252/index.htm


 

The only high-velocity American anti-aircraft gun, the 120 mm, saw little action, partly 

because its development and production lagged by more than a year behind that of the 90 

mm, and partly because its weight made transport difficult.  Nevertheless, even in 1939 

the Ordnance Department had been convinced that a more powerful anti-aircraft weapon 

than the 90 mm would in time be needed.  The design of the 90 mm was barely off the 

drawing boards when the Ordnance Department persuaded the Coast Artillery Board of 

the wisdom of having Ordnance Department develop a heavier anti-aircraft gun.  Whereas 

the limits of fire control in 1938 had precluded the use of a longer-range gun than the 90 

mm, by 1939 developments in radar and electronics held out hopes of effectively reaching 

to greater altitudes.   

 

Therefore, the project launched in June 1939, though modified somewhat during the next 

16 months, called for a gun with a muzzle velocity of 3,100 feet (945 metres) per second, 

and able to fire a 50 lb (22.7 kg) projectile to an altitude of 56,000 feet (17,069 metres).  

The ammunition had to be semifixed, that is, the 50 lb projectile separate from the 51 lb 

(23.1 kg) sealed powder case.  As 50 lb loads would be too heavy for hand-loading, a 

power-operated ammunition tray and rammer was necessary.  These characteristics were 

incorporated in the model standardised in 1944 as the 120 mm AA gun M1. 

 
An M1 120 mm gun at the US Army Ordnance 
Museum 

 

 

 

 

 

 

 

About 15 M1 120 mm guns were sent to the Canal Zone.  Some were also sent to Britain, 

to bolster defences against the V-1.  However, none was ever fired against an enemy 



(manned) aircraft during the war.  Only about 550 M1 were produced, seeing some use in 

the later Korean War, but by then the advent of faster, jet-powered aircraft had made 

large anti-aircraft guns like the M1 obsolete131.132 

 

THE EVOLUTION OF WAR PLAN ORANGE133 

 

The original War Plan Orange dated from 1890, and was the first US doctrine of 

expeditionary warfare and came into being overs fears over a possible war with Japan.  

The US and Japan had conflicting claims over Pacific islands, including Hawaii (which the 

US annexed in 1898). 

 

Evolving during the 1920s and 1930s, and originally being formally adopted by the forces’ 

Boards in 1924, the final version dated from February 1938 (there was something of a 

hiatus until 1931, during which time the government had halted its programme of 

military expansion).   

 

The threat of war with Japan had existed since the end of the 19th Century when the US, 

after its war with Spain, had found itself in possession of many islands in the Pacific 

Ocean, most notably the Philippines and Guam, which it could neither administer nor 

adequately defend. 

 

From the start, the US had always to lose such lightly defended outposts, which it knew 

it could not defend successfully.   

 

 
131  https://www.militaryfactory.com/armor/detail.php?armor_id=446 
132  The MIM-3 Nike Ajax surface-to-air missile entered service in 1954.  By January 1960, all remaining 
National Guard units with M1 guns had been converted to use the MIM-3 or deactivated. 
133  https://www.globalsecurity.org/military/ops/war-plan-orange.htm  

https://www.militaryfactory.com/armor/detail.php?armor_id=446
https://www.globalsecurity.org/military/ops/war-plan-orange.htm


A consequence of the planning in 1903 was to creation of the joint Army-Navy Board, 

usually known as the Joint Board, which concerned itself with prospects of war with 

Japan, particularly after Japan defeated Russia in the Russo-Japanese war in 1904-05. 

A fundamental assumption by the Joint Board was that the Philippines would always be 

Japan's first wartime objective, and it developed the first Japanese war plans 

(codenamed Orange) in 1904-05. 

 

After World War 1, with the rise of Japanese imperialism and its control of the former 

German Pacific colonies134, the US Army and Navy began to pay even more attention to 

the risk of war with Japan.  The position worsened after the 1922 Washington Naval 

Treaty, as the US began to fall behind Japan in construction of new vessels.  There was 

also seen to be a risk of a renewed Anglo-Japanese alliance (they had been allies from 

1902 and during World War 1, and the Japanese navy was heavily influenced by the 

Royal Navy) affecting the balance of power in the Pacific, although this threat was 

dispelled following the Washington Conference of 1921. 

 

In the early 1920s, the War Department and the Navy Department drew up contingency 

plans for what they envisioned to be a two-theatre war fought in both the Atlantic and 

the Pacific theatres; including war with Japan over resources and territory in the Pacific. 

Other of these colour-coded plans included – 

Plan Red – an Atlantic strategic war plan with conflict involved Britain – either as 

an ally of Japan (until 1922) or due to Britain’s imperial possessions; 

Plan Red-Orange – a two-theatre war envisaging first defeating Britain in the 

Atlantic, before turning to face Japan (in effect, it was this plan that was adopted 

in World War 2, but with Germany substituted for Britain). 

 

 
134  The Marianas, Carolines, and Marshall Islands; controlled from 1920 under a League of Nations mandate. 



However, after the 1921 Washington Conference Britain was to make the choice of 

adopting a strategy to align with the US – though the Red-Orange Plan remained on the 

shelves of the Joint Board. 

 

After World War 1, plans developed 1921-24 saw war with Japan as primarily a naval 

war, with the US in a vulnerable position in the western Pacific, and the possibility of 

Japanese attacks on Hawaii, the Panama Canal and even the US West Coast.  However, 

the plan saw no real prospect of Japan being able to seize any of these places. 

 

To defeat Japan would need establishing US sea power in the western Pacific in strength 

superior to that of Japan, and this led to the decision that the US would need to hold 

Manila Bay in the Philippines (despite the Philippines having been seen as indefensible 

previously), to serve as the only suitable naval base in the western Pacific. 

 

In these plans, there was no provision for a landing on the Japanese home islands. Japan 

was to be defeated by blockade and by the disruption of its vital sea communications. 

Plan Orange was revised several times 1924-38, sometimes in consequence of 

international developments.  Notably, situations considered included a surprise attack 

on Pearl Harbor. 

 

While War Plan Orange was seen as one plan, in fact the Army and Navy had their own 

separate plans, but based on the joint one.  In addition, the forces in the overseas bases, 

such as in the Canal Zone, had their own joint and Army and Navy plans. 

 

During the 1930s, tensions with Japan heightened, as it seized Manchuria, attacked 

China (from 1937) and barred access to the mandate islands in the Pacific.  In 1933, 

following criticism of its actions in Manchuria, Japan withdrew from the League of 

Nations and was seen to be acting with growing confidence, in the belief that the US, 

USSR, and the European colonial powers were not likely to take concerted action 



against its expansion.  Then, in 1936, the both the 1922 and 1930 naval limitation 

treaties expired (Japan having served notice of the intention to withdraw from both), 

removing any theoretical limit on its naval expansion. 

 

By the mid-30s, planners had concluded that the Philippines135 would be lost and that 

any subsequent war would be both long and costly.  However, the US maintained its 

opposition to Japan’s expansion plans – something which had popular support, despite 

the risk of war.  In 1931, the planners’ position was that the Army should not be 

involved in what they saw as a fruitless attempt to defend and relieve the Philippines 

and a costly attempt to retake them.  However, this viewpoint was totally unacceptable 

to the US Navy, and there followed 2 years of dispute between the Army and Navy 

staffs. 

 

The dispute was settled in the 1938 Plan Orange (though this was to be replaced the 

following year by the 5 “Rainbow” plans) and this required specific Presidential 

authorisation for any operations west of Midway and gave no indication of how long it 

should take the Navy to advance into the western Pacific.  It recognised the hopeless 

position of the American forces in the Philippines, abut retained as a basic mission "to 

hold the entrance to Manila Bay, to deny it to Japanese naval forces,", but with little 

hope of reinforcement. 

 

The Navy’s Base War Plan Orange for 1938 contained 3 assumptions inspired by 

extensive Army revisions to the Joint Plan, which eliminated all references to offensive 

warfare, and saying that the outbreak of war would be preceded by a period of strained 

relations; Japan would attack without warning; and a superior US fleet would operate 

west of Hawaii. 

 

 
135  In 1934, the Philippine Independence Act (aka the Tydings-McDuffie Bill) was passed, providing for 
independence for the Philippines in 1946. 



The Plan anticipated the US having to fight Japan alone, without allies.  The deteriorating 

international situation forced planners to re-evaluate this assumption, and by 1941, Plan 

Orange was subsumed into the Rainbow series of war plans.  While Plan Orange failed to 

anticipate several important facets of the war, including the ascendancy of the aircraft 

carrier, the campaign in the jungles of the South Pacific, and the kamikazes. However, the 

central Pacific campaign of 1943-1944 and the approach to Japan in 1944-1945 did 

adhere to the basic outline of Orange136. 

 

WAR PLAN RAINBOW 5137 

 

In May 1939, the Joint Army-Navy Board issued a directive to the Joint Planning 

Committee that led to the drafting of the Rainbow Plans.  The Committee was asked to 

consider the relations of the US with the various democratic powers and their enemies, 

but also stated that “it will be assumed that action by the United States will be 

unsupported and that the Democratic Powers of Europe as well as the Latin American 

States are neutral; that should be sought from allied or neutral Democratic Powers with 

respect to specific Theaters of Operation to render our efforts fully effective; and 

moreover will provide for the alternative situations that would develop if the United 

States should support or be supported by one or more of the Democratic Powers”. 

 

It was also asked to develop specific war plans to deal with 

potential scenarios that might be encountered by a neutral US 

prior to a world war, and to devise a scenario for a war which 

included “England, France, and the United States on one side 

(possibly Russia also), and Germany, Italy, and Japan (possibly 

Spain also) on the other side”.   

 

 
136  http://pwencycl.kgbudge.com/P/l/Plan_Orange.htm  
137  https://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1133&context=masters  

http://pwencycl.kgbudge.com/P/l/Plan_Orange.htm
https://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1133&context=masters


5 scenarios were envisaged - 

• The first scenario proposed by the Joint Board was the standard scenario of the US 

versus Germany, Italy, and Japan; with the US objective being confined to the 

defence of the area of the Western Hemisphere north of 10 degrees South 

Latitude, essentially north of the bulge of Brazil; 

• Another scenario was the US versus Germany, Italy, and Japan with the focus of 

the US armed effort in the Western Hemisphere restricted to north of 10 degrees 

South Latitude, as well as to vital US interests in the Western Pacific; 

• The third scenario was the US versus Germany, Italy, and Japan, with the objective 

of defending the entire Western Hemisphere; 

• The fourth scenario had the US, Britain, and France versus Germany, Italy, and 

Japan, with the United States providing maximum participation to Allied armies in 

Europe; 

• The fifth scenario was the US, Britain, and France versus Germany, Italy, and Japan, 

with the US not providing maximum participation in continental Europe, but 

maintaining the Monroe Doctrine138 and carrying out allied tasks in the Pacific. 

 

Each Rainbow Plan would be based on one of the 5 scenarios presented to the Joint 

Board.  The Rainbow Plans anticipated a global war in which the US would participate with 

one or more allies against one or more enemies.  Defence of the Monroe Doctrine was a 

key feature of each of the resultant plans. 

 

Rainbow Plans 1, 2, 3, and 4 had been devised for the same general situation, with 

Germany, Italy, and Japan, acting in concert, and with Japan, supported by Germany and 

Italy, involved in armed aggression vital interests of the US in the western Pacific.  They 

also assumed that the US will not be materially supported by Britain and France and that 

 
138  The Monroe Doctrine, which dated from 1823, when enunciated by then President James Monroe, 
included 4 elements, of which the most relevant was that any attempt by a European power to oppress or 
control any nation in the Western Hemisphere would be viewed as a hostile act against the US. 



Latin American states would remain neutral, but that in each plan the US would seek 

cooperation from allied or neutral powers. 

 

Under all Rainbow Plans 1 to 4, the security of Panama (meaning, in reality, the Canal) 

were among the primary concerns. 

 

After President Roosevelt was r-elected in 1940, the Chief of Naval Operations, Admiral 

Stark called for the creation of a specific war plan to provide guidance for military 

mobilisation efforts and to plan US strategy.  Stark (who was not an anglophile) assumed 

that the independence and survival of Britain and the British Commonwealth was of vital 

importance to the security of the US, but that the British could not defeat the Axis powers 

alone and at the same time he realized that Japan might enter the war at any moment on 

the side of Germany and Italy in order to exploit Britain’s weakness. 

 

Admiral Stark drafted 4 plans, Plans A to D, the last of which called for Allied offensive 

operations in the Atlantic, including large-scale land operations in either the North Africa 

or Europe or both regions, while at the same time the US would remain on the defensive 

in the Pacific until both Germany and Italy were defeated.  It was this Plan D that would be 

adopted nearly wholesale as the Joint Strategic Plan or the “National Defense Policy of the 

United States”, and was commissioned by General George C Marshall, and reviewed by 

the Joint Board, and finally approved by President Roosevelt as Rainbow 5 on 19 

November 1941. 

 

The scenario under Rainbow 5 placed the “Associated Powers” (the US, the British 

Commonwealth of Nations – less Ireland, the Dutch East Indies, Russia, the various 

governments in exile abroad, China and “Free French” forces on one side and Nazi 

Germany, Fascist Italy, Romania, Hungary, Bulgaria and possibly Japan, Indochina, and 

Thailand, on the other).  It War envisioned the full cooperation of the Latin American 

Republics (except perhaps Mexico). 



 

The strategic concept of Rainbow 5 consisted of the application of naval, land, and air 

forces as well as the use of diplomatic measures designed to increase economic pressure 

on the Axis powers.  Since Germany was the prominent member of the Axis, the European 

theatre was considered by US planners to be the decisive theatre, and US efforts would be 

exerted primarily on that theatre.  Under Rainbow 5, the US would provide for the 

greatest share of the defence of the Western Hemisphere.  War planners also noted that 

under this scenario enemy efforts would primarily be limited to raids by air and naval 

forces. 

 

Rainbow 5139 was famously published in full just prior to Pearl Harbor, on 4 December 

1941, by the Chicago Tribune and Washington Times Herald, detailing “top-secret” plans 

for an army of 10 million, including an expeditionary force of 5 million men that 

would invade Europe to defeat Hitler.  It is thought that President Roosevelt 

engineered the leak140. 

 

Rainbow 5 also called for holding the Mediterranean Front and knocking Italy out of the 

war, as well as for sustaining an air assault against Germany as well as the eventual 

opening a land offensive in Europe.  As the Atlantic fleet assisted the Royal Navy, the 

Pacific fleet would remain on guard in the Eastern Pacific. 

 

In the event, the limited war plan in the Pacific envisaged by Rainbow 5 was abandoned in 

favour of an aggressive version of War Plan Orange during World War 2, as US forces were 

able to take to the offensive against Japan much earlier than expected.  Nevertheless, 

World War 2 was conducted by the US largely in accordance with Rainbow 5, the global 

plan established in 1941, and it remained in effect until it was rescinded in March 1946. 

 
139  https://www.tandfonline.com/doi/abs/10.1080/07430179408405630  
140  https://www.upi.com/Archives/1987/12/02/Historian-FDR-probably-engineered-famous-WWII-plans-
leak/4189565419600/  

https://www.tandfonline.com/doi/abs/10.1080/07430179408405630
https://www.upi.com/Archives/1987/12/02/Historian-FDR-probably-engineered-famous-WWII-plans-leak/4189565419600/
https://www.upi.com/Archives/1987/12/02/Historian-FDR-probably-engineered-famous-WWII-plans-leak/4189565419600/


THE RAINBOW PLANS 

 

RAINBOW 1 assumed the US to be at war without major allies. US forces would act jointly 

to prevent the violation of the Monroe Doctrine by protecting the territory of the Western 

Hemisphere north of 10 degrees South Latitude, from which the vital interests of the US 

might be threatened. The joint tasks of the Army and Navy included protection of the US, 

its possessions and its sea-borne trade. A strategic defensive was to be maintained in the 

Pacific from behind the line Alaska, Hawaii, Panama, until developments in the Atlantic 

permitted concentration of the fleet in mid-Pacific for offensive action against Japan.  

 

RAINBOW 2 assumed that the US, Great Britain and France would be acting in concert, 

with limited participation of US forces in Continental Europe and in the Atlantic. The US 

could, therefore, undertake immediate offensive operations across the Pacific to sustain 

the interests of democratic powers by the defeat of enemy forces.  

 

RAINBOW 3 assumed the US to be at war without major allies. Hemisphere defence was 

to be assured, as in RAINBOW 1, but with early projection of US forces from Hawaii into 

the Western Pacific.  

 

RAINBOW 4 assumed the US to be at war without major allies, employing its forces in 

defence of the whole of the Western Hemisphere, but also with the provision for United 

States Army forces to be sent to the Southern part of South America, and to be used in 

joint operations in eastern Atlantic areas. A strategic defensive, as in RAINBOW I, was to 

be maintained in the Pacific until the situation in the Atlantic permitted transfer of major 

naval forces for the offensive against Japan.  

 

RAINBOW 5 assumed the US, Great Britain and France to be acting in concert; hemisphere 

defence was to be assured as in RAINBOW 1, with early projection of US forces to the 

eastern Atlantic, and to either or both the African and European continents; offensive 



operations were to be conducted, in concert with British and Allied forces, to effect the 

defeat of Germany and Italy. A strategic defensive was to be maintained in the Pacific until 

success against the European Axis powers permitted transfer of major forces to the Pacific 

for an offensive against Japan. 

 

RAINBOW 5 was neither a blueprint for victory nor a plan of operations. It merely outlined 

the objectives and missions of US forces in case of war on the basis of assumptions that 

seemed sound at the time. Specific plans to achieve these objectives were still to be 

made. The first step to proceed, was approval by the President, which never materialised. 

However, when the war opened on that fateful day of 7 December 1941, his stamp of 

approval was forthcoming and during the conference held in Washington DC, in December 

1941-January-1942, he stood by RAINBOW 5 to defeat the Axis first and not once during 

the course of the War was the decision successfully challenged. 

 

The outbreak of war in Europe early in September 1939 gave a fresh urgency to RAINBOW 

planning. RAINBOW 2 seemed to fit the situation of the moment best and while work 

went forward on the development of plans, the President took measures to strengthen 

the national defences and to keep the US out of the war by keeping war away from 

America.  A US security zone was proclaimed in the Western Atlantic, and plans made to 

patrol the zone to keep war away from the Americas. 

 

The Planners were still trying to solve the problems posed by RAINBOW when, in the 

spring of 1940, the nature of the war in Europe changed abruptly. Early in April, German 

forces invaded Denmark and Norway and by the end of the month had occupied both 

countries. On 10 May the German campaign against France opened with the attack on the 

Netherlands and Belgium, and four days later German armour broke through the French 

defences in the Ardennes. At the end of the month the British began the evacuation from 

Dunkerque, and on 10 June, Italy declared war. A week later, the beaten and disorganised 



French government sued for peace. With France defeated and England open to attack and 

invasion, the threat from the Atlantic looked real indeed.141 

 

SPECIAL ITEM PROJECTS142 

 

A series of projects were approved in the years before the Pearl Harbor attack, known as 

“Special Item Projects” or SIPs.  There were about 45 of these emergency projects, mostly 

concerned with locks structures, installing emergency equipment and generally preparing 

for wartime conditions. 

 

For example, SIP-30 involved camouflage, and this also included non-lock structures, such 

as fuel storage tanks, as well as lock houses etc.  SIP-2 involved such things as blackout 

feeders and control equipment for diesel generating stations and substations.  Others 

included SIP-3 (locks fire protection), SIP-5 (bomb-proofing) and SIP-7 (emergency dams, 

see below). 

 

SIP-9 (Spillway Protection) saw a trestle barrier in front of the Gatun Spillway to proect it 

from torpedos or skip bombing. 

 

SIP-25 (Protective Nets) saw anti-torpedo nets in Canal locks and spillways, with barrel-

float nets before the chambers, and within the north chambers at the Pedro Miguel and 

Miraflores Locks.  These did slow Canal transits and, shortly after the German surrender in 

1945, the nets were removed. 

 

 
141  https://mil.wa.gov/asset/5ba41fe3eab43 The Official History of the Washington National Guard: Volume 
6: Washington National Guard in World War II (Headquarters Military Department, State of Washington 
Office of the Adjutant General, Camp Murray, Tacoma 33, Washington State) 
142  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 

https://mil.wa.gov/asset/5ba41fe3eab43
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j


Most of the SIP had only wartime use and were removed or abandoned postwar – though 

a few had a longer life.  However, most interfered with the efficenct use of the Canal and 

had to be removed. 

 

Due to the vulnerability of the original emergency dams at Gatun, Pedro Miguel and the 

Miraflores Locks, SIP-7 provided for underground cofferdams at the upper end of the 

Gatun and Pedro Miguel Locks and could could be raised to hold back the waters of Gatun 

Lake.  Unlike most other wartime SIP, these proved of continue duse to maintain a safe 

water level and when the original SIP-7 was scrapped in 1953, they were reclassified from 

being “defense installtions” to become “emergency spillways” and were only finally 

abandoned in November 1980.  The SIP-7 work cost $20.5 million and were completed in 

the early 1940s. 

 

Other specil items which also continued in postwar use included, for example, the gate-

lifting pontoons and the 90-ton derrick crane included under SIP-10 (Emergency Repair 

Equipment) were maintained in storage of in use.  A salvage station and 2 fuel oil cleaning 

and recovery barges (SIP-42 Marine Salvage) were maintained by the Canal’s Mechanical 

Division.  Some of the armour plating to bombproof  lock machinery rooms and ventilating 

shafts, supported by grill beams, was only gradually removed in the years up to 1990. 

 

Camp Randolph, and later Camp Coiner, was the hub of construction activities during the 

expansion of defence facilities. 

 

Many access roads were built, and were essential.  In early 1942, there were few roads in 

jungle areas, and the road from Gatun Locks to Fort Sherman was then only in the 

planning stage.  This was only completed in July 1943, with a timber bridge over the old 

French canal.  At Paraiso Hill an inclined railway was built to allow the engineers to build 



an anti-aircraft weapon position on the top of the hill, as this was considered a startegic 

position143.  

 

 

BLACKOUTS AND AIR RAID PRECAUTIONS 

 

Alert procedures were practised from 1939 until war actually broke out in 1941.  The 

Governor was responsible for training civilian personel and a director of Civil Defense had 

been appointed, but no firm plans had been made by the time of the Pearl Harbor attack.   

The lack of air raid shelters was also seen as a serious problem. 

 

The Canal Zone fire department was augmented by an additional 30 trailer pumps and 

separate volunteer fire companies were organised to use them144. 

 

 
143  However, it was considered unsafe for troops, who had to walk up the hill. 
144  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 

https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j


Information was circulated in Civil Defense Bulletins, and the first was issued on 12 

December 1941, with the first Warden Bulletin on 18 December – 20 editions eventually 

being published by July 1945. 

 

Experimentation led to shades being fitted to the essential navigation lights along the 

Canal which made them invisible to aircraft above 700 feet (213 metres). 

 

From 19 May 1942, a new alert system was introduced, with revised alert and blackout 

instructions – 

• A normal blackout had lights shielded from 2300 to 0545 (1830 to 0545 from 7 

December 1941)145; 

• An “alert” blackout would be ordered when an attack was imminent, with all lights 

shielded in the hours of darkness; and 

• A complete blackout was to be in place when the siren sounded, with all outside 

lights extinguished and all inside lights shields or put out. 

 

Due to non-compliance during practice alerts, from 1 September 1942 the Canal Zone 

Police were authorised to arrest offenders. 

 

On 21 August 1944, the Commanding General issued new instructions, with unrestricted 

lighting allowed during normal periods of alert, but during a “complete” blackout no lights 

should be visible, although the power was not turned off and it was for individuals to 

ensure that lights were shielded or extinguished. 

 

SABOTAGE 

 

There are 3 factors to bear in mind when considering sabotage and the vulnerability of the 

Canal operation – 

 
145  As now, being so near the equator, year-round there are around 12 hours daylight: 0600 to 1800. 



Criticality; 

This category would coverfacilities which are key to the operation of the Canal – locks 

(naturally), dams, electrical generating equipment, communications, logistical and 

maintenance support facilities – need guarding and security systems.146 

Vulnerability; and 

Threat. 

 

The sabotage can be local or from external sources, and could be shortlived or cause 

extended (or effectively permanent) disuse. 

 

During the war, unlike today, Panama was much less developed, with much more jungle 

along the Canal route from which surprise assaults against ships in transit could be 

launched. 

 

During World War 2, the War Department issued standards for training of US military 

personnel on various aspects of use of weapons, military tactics, management of resources 

and personnel, and military security.  One example was a War Department technical 

manual entitled Sabotage, published in 1943 and subsequently updated in February 1945.  

This was intended for military police units to use while investigating suspected cases of 

enemy sabotage at military installations. 

 
146  Although the locks and other crucial facilities were not even fenced off until the late 1920s. 



 

 

The purpose of the Sabotage manual was to acquaint US military personnel “with the 

objectives of wartime sabotage, the installations which are likely to be targets of wartime 

sabotage, and the methods used by saboteurs”.  It was also meant as a “basis for training 

personnel in guarding vital installations and planning antisabotage security”. 

 

The manual includes such information as images and details of saboteurs’ incendiary and 

explosive devices, training received and utilised by enemy saboteurs, and the types of 

sabotage that could be employed, including psychological, bacteriological, and chemical 

means. 

 

The manual also discussed defensive measures that US military installations and service 

personnel could use to stop or deter sabotage, such as proper identification cards, security 

principles, use of fences and screens, inspection of vulnerable vital systems, etc147.  

 
147  https://medium.com/nc-stories-of-service/wwii-sabotage-manual-ea9202d0442b 

https://medium.com/nc-stories-of-service/wwii-sabotage-manual-ea9202d0442b


 

 

At least during World War 2, the international terrorist and non-state actor threat was not 

the danger that would appear from the 1960s148.  It has been argued that once the 

comprehensive security and defences were fully in place (i.e. probably not before 1942-

43) sabotage would have been a difficult proposition.  However, a trained and determined 

assault team could have always posed a threat – and perhaps the Canal’s remoteness 

from the countries that were the most serious threats in World War 2 (i.e. German and 

Japan) also lessened the risk of sabotage. 

 

 
148  A 1981 novel, Panama, Panama, featured a terrorist plot involving explosives attached to a ship in the 
Gatun Locks, which would be exploded if a ransom of $500 million was not paid. 



Sabotage involving a ship in transit, using it (or them) as a blockship, ramming lock 

gates149, filled with explosives (or carrying mines150), or with a hidden sabotage team, was 

probably the greatest threat. 

 

That said, to date there has not been a successful sabotage attempt, during wars or 

otherwise151. 

 

THE COASTAL ARTILLERY 1941152 

 

Atlantic Sector (Panama Canal Department)153 

HQ Fort DeLesseps 1932–40  

Subordinate elements — Harbour Defences of San Cristobal, 1st Coastal Artillery, 14th Infantry 

Regiment, 61st Quartermaster Pack Troop, detachment Panama Signal Company - 1932–40. 

Constituted on 15 April 1932 and assigned to the Panama Canal Department.  

The units of the Atlantic Sector had the responsibility for the defence of the Atlantic side of the 

Panama Canal Zone from the Gamboa Bridge north and east to the Atlantic Ocean.  It assumed 

control of units previously assigned to the 19th Infantry Brigade, the Harbour Defences of San 

Cristobal, and certain support elements previously assigned to the inactivated Panama Canal 

Division.  

Inactivated on 16 February 1940 and all subordinate units reassigned to the Panama Mobile Force 

or the Panama Separate Coastal Artillery Brigade. 

 
149  The lock gates have been accidentally rammed on a number of occasions in modern times.  In another, 
and most recent incident, in 2020, a veering ship damaged a railway bridge alongside Gatun Lake, closing 
the railroad line for several weeks. 
150  After the Libyans mined the Persian Gulf in 1984, Southern Command had concerns about a similar 
threat to the Canal. 
151  Security and Defense of the Panama Canal 1903-2000 by Charles Morris, Panama Canal Commission: 
https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j 
152  US Army Order of Battle 1919–1941 Volume 2 The Arms: Cavalry, Field Artillery, and Coast Artillery, 
1919–41 by Lieutenant Colonel (Retired) Steven E Clay (Combat Studies Institute Press US Army Combined 
Arms Center, Fort Leavenworth, Kansas) 1957: https://apps.dtic.mil/sti/pdfs/ADA562276.pdf  
153  https://apps.dtic.mil/sti/pdfs/ADA562276.pdf  

https://original-ufdc.uflib.ufl.edu/AA00047733/00001/6j
https://apps.dtic.mil/sti/pdfs/ADA562276.pdf
https://apps.dtic.mil/sti/pdfs/ADA562276.pdf


 

 

Pacific Sector (Panama Canal Department)154  

HQ Balboa 1932–40  

Subordinate elements — Harbour Defences of Balboa, 4th Coastal Artillery, 33rd Infantry Regiment, 

1st Battalion of 2nd Field Artillery, detachment Panama Signal Company and US Army Mine Planter - 

1932–40  

Constituted on 15 April 1932 and assigned to the Panama Canal Department. 

The units of the Pacific Sector had the responsibility for the defence of the Pacific side of the 

Panama Canal Zone from the Gamboa Bridge south and west to the Pacific Ocean.  Assumed 

control of units previously assigned to the 20th Infantry Brigade, the Harbour Defences of Balboa, 

and certain support elements previously assigned to the inactivated Panama Canal Division.  

Inactivated on 16 February 1940 and all subordinate units reassigned to the Panama Mobile Force 

or the Panama Separate Coastal Artillery Brigade. 

 
154  https://apps.dtic.mil/sti/pdfs/ADA562276.pdf 
 



 

 

Panama Separate Coast Artillery Brigade  

Not organised 1936–39; Headquarters at Quarry Heights 1939–41. 

Subordinate elements — 72nd and 73rd Coastal Artillery Regiments 1939–41; 1st and 4th Coastal 

Artillery Regiments 1940–41.  

Constituted 1936 and allotted to the First Corps Area.  Organized at Quarry Heights on 1 

November 1939 as the Provisional Coastal Artillery Brigade.  

Redesignated Panama Separate Coastal Artillery Brigade on 16 February 1940.  

Redesignated Panama Coastal Artillery Command 1 September 1941. Subordinate elements 

transferred to the newly activated Atlantic and Pacific Coastal Artillery Brigades.  

  



ORIGINAL COASTAL ARTILLERY BATTERIES OF WORLD WAR 1155 
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155  Maps and numerous illustrations of the fortifications can be found at: 
https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678  
156  https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678  

https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678
https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678
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157  https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678  

https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678


HOW THE COASTAL ARTILLERY GUNS WERE AIMED158 
 

 
 

158  https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678  

https://si.maps.arcgis.com/apps/Cascade/index.html?appid=e65d5058a32a4b939965915b61aab678


 
16-inch Navy MkII M1 gun on a M1919 barbette mount in Panama. 

 



 
1940 map  

 
 

THE HEAVY MORTARS 

 

The 12-inch (305 mm) mortars were put in place in the late 19th and early 20th Centuries to 

defend US harbours from seaborne attack, and the Endicott Board of 1866, in its plans for 

upgrading sea defences, placed more emphasis on mortars than guns. 

 

The Endicott Board had considered recent tests of various calibres of rifled guns when 

used against steel and face-hardened armour and had taken note of recent experiments 

with mortars used against deck armour.  It was said that mortars could prevent all vessels 

attempting shore bombardment from anchoring within 15,200 yards (13,899 metres).159 

 
159  https://www.jstor.org/stable/pdf/26304359.pdf  

https://www.jstor.org/stable/pdf/26304359.pdf


By the end of 1903, the US had emplaced 192 12-inch mortars at 70 forts used by the 

Coast Artillery.  In 1913, the Coast Artillery quoted the accuracy of a salvo of 12-inch 

mortars of being not less than 50% hits on a battleship at any range up to 15,000 yards 

(13,716 metres).  However, during World War 1 100 mortars were removed (together 

with significant numbers of guns) for mobile use, with 91 mortars converted to railway 

mounts (and none of those removed were returned to forts after the war, and few of 

those removed even reached Europe before the Armistice in 1918).160   

 

Of those still in place during World War 2, only those in the Philippines saw any action, 

during the Japanese invasion in 1942.  All but 4 of those in the US and the Canal Zone 

were removed in 1944. 

 

The weapons could fire heavy deck-piercing (armour-piercing) shells with hardened steel 

caps, being designed to pierce a ship's deck armour before the shell exploded.  Such shells 

were considered effective because even the heaviest battleships of the 1890-1920 period 

were relatively lightly armoured on the tops of their main decks, so a plunging half-ton 

shell could inflict crippling damage. 

 

Mortars could also be supplied with so-called "torpedo shells" weighing 800 or 1,000 lb 

(360 or 450 kg).  These were thin-walled shells roughly 5 feet (1.5 metre) in length that 

carried explosive charges of about 130 lb (59 kg) and were meant to detonate upon 

contact with the deck of a ship, scattering fragments among the crew. 

 
160  Ibid. 



 

 

Emplaced in “pits”, crews of the mortars could not see their targets, so that they were 

dependent on an effective fire control system. 

 

As noted elsewhere, the open-top emplacement design left the mortars open to air and 

high-angle artillery attack (and the latter was effective against the mortars at Corregidor) 

 

 

THE EVOLUTION OF US COASTAL DEFENCE FROM 1886161 

 

The 1886 report of the Endicott Board (named after the then-Secretary of War, William C 

Endicott) brought about a new era of coastal defences in the US and, later, the Canal Zone.  

The 391-page report detailed the strategy and weaponry it recommended.  After 2 years, in 

1888, Congress began appropriating funds for the programmes outlined in the Report. 

 
161  Evolution of Major-Caliber U.S. Coastal Defense Guns, 1888-1945 by William H Dorrance (Army History No. 

37, Spring 1996), US Army Center of Military History: https://www.jstor.org/stable/26304359?seq=1  

https://www.jstor.org/stable/26304359?seq=1


The production of large-calibre guns, and 12-inch rifled mortars, and the installation of 

submarine sea mines resulted, although Congress did not fully fund what the Report had said 

was necessary. 

 

The objectives identified in the Report were to protect commercially important coastal cities 

from bombardment, provide a safe haven for the US merchant fleet and protect merchant 

shipping. This was felt necessary as numerous states in 1886 had, or were building, navies of 

respectable size. 

 

In 1894, the War Department established the Board of Regulation of Seacoast Artillery Fire, as 

efforts were made to improve the accuracy, and accurate range, of batteries.  Tests later 

demonstrated that even mortars could be used effectively against moving vessels. 

In 1901, the Coast Artillery Corps was established.  The first Chief of Artillery was Brigadier 

general Wallace Randolph, after whom Camp Randolph would be named. 

 

In 1905, President Theodore Roosevelt directed what the establishment of what became the 

National Defense Board (aka the Taft Board) to review and revise the Endicott report and 

incorporate developments since its publication.  The eventually 1906 report included 

recommendation that the Canal Zone be added to the list of locations protected (bearing in 

mind that the Canal was still then under construction, and would not open until 1914). 

One of the main recommendations of the 1906 report was that the 14-inch (355 mm) gun 

replace the 12-inch (305 mm) and, over the following 15 years, the 14-inch gun, mounted on 

the “disappearing carriage” became the heaviest coast defence gun manufactured in quantity.  

The report had rejected the 16-inch (406 mm) gun. 

 

By 1913, the Coast Artillery was said to be able to 100% hits could be obtained at a moving 

target at 7,000 to 9,000 yards (6,400 to 8,230 metres), firing one shell every 35 seconds.  It also 

claimed that the 12-inch (305 mm) mortars could achieve at least 50% hits on a battleship at 

any range up to 15,000 yards (13,716 metres). 



 

However, experience of the early months of World War 1, particularly the engagement known 

as the Battle of the Falklands, with accurate gunfire by British battlecruisers at ranges of 20,000 

yards (18,288 metres) using indirect fire control, undermined the apparent complacency of the 

Coast Artillery. 

 

A further review report in 1915 from the Scott Board (named for its chairman, the Chief of 

Staff, Major general Hugh L Scott) was the Report of the Board of review on the Coast Defenses 

of the United States, the Panama Canal and Insular Possessions. It made recommendations, 

including the need for 16-inch guns and mortars.  Given the lack of suitable guns and mortars 

of such a calibre, the report also recommended mounting the many spare 12-inch guns on a 

new carriage with lighter projectile giving an improved range.  However, the war was long over 

when the first 16-inch guns inspired by the Scott Board report were emplaced in 1923 (as part 

of the defences of Long Island, New York).  Even the first of the new 12-inch gun barbettes was 

not in place until 1921. 

 

By the time the US entered World War 1 in 1917, the German High Seas Fleet, the main 

danger, had been bottled up in port by the Royal Navy.  The need for mobile artillery saw many 

guns removed from coastal forts.  Many 8-inch, 10-inch and 12-inch (203, 254 and 305 mm) 

guns were removed, along with some 5-inch and 6-inch (127 and 152 mm) ones, and placed on 

railway carriages.  Few were to be returned.  As mentioned elsewhere, 100 12-inch mortars 

were also removed, with few eventually being returned to coastal forts.  In fact, few of the 

guns reached France before the Armistice. 

 

After the Washington Naval Conference 1921-22, and the cancelling and scrapping of capital 

ships, surplus 16-inch guns became available for use in coastal defence – although budgetary 

constraints hampered their installation. 

 



In the 1920s, the US Army recognised the need for defence of the coastline away from the 

harbours, with tractor-drawn 155 mm guns being available.  Once more, budgetary constraints 

prevented wholesale development of ideal defences, and during the 1920s and 1930s it was 

said that the US allowed its coastal defence to decay.  In 1940, the Chief of Coast Artillery said 

that “With a few exceptions our seacoast batteries are outmoded and today are woefully 

inadequate”, noting that most had no overhead cover to protect against air attack.  In the case 

of the batteries in the Canal Zone, the vulnerability to air attack would become a concern, 

particularly after the Pearl Harbor attack. 

 

One of the few notable important improvements in the 1920s/30s was the despatch of 2 14-

inch railway guns to the Canal Zone. 

 

The Harbour Defense Board had been constituted in 1931.  In July 1940, responding to the 

criticisms expressed by the Chief of Coast Artillery, recommended adoption of the 16-inch gun 

as the standard seacoast gun, alongside other improvements, and this plan was approved by 

the General Staff in September 1940 and funding made available.  Of course, the US entered 

the war before most of the construction plans could be completed.  In fact, only 15 of the 

planned 39 16-inch gun batteries before the Coast Artillery was disbanded in 1950. 

 

Experience during World War 2, such as D-Day and the Pacific islands campaign, with 

amphibious landing craft, aircraft and tactics all serving to demonstrate the folly of relying 

upon fixed coastal defences, especially if tied to particular harbours.  It was not surprising that 

the postwar Simpson Board (the Board of Officers on the Organization of the War Department) 

recommended that the Coast Artillery be disbanded – this requiring an Act of Congress, as it 

had created the offices of Chief of Field Artillery and Chief of Coast Artillery). 



 

 

 



 

Photos (by me) of former coastal gun facilities on Point Culebra on the Causeway off Panama 

City. 

 

 


