“The [Razzle Dazzle] system

of painting is based on...
rendering the problem
confronting a submarine
more difficult, confusing
him...and thereby
adding in some degree
to the safety of the vessel
attacked.”

VICE ADMIRAL WILLIAM S§. SIMS

Commander of United States Naval Forces

Operating in European Waters, 1917
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Abbott Thayer

Known as the “father of camouflage,” American artist
and naturalist Abbott Thayer derived his ideas from the
natural coloration that protects certain animals from
predators. Thayer patented his ship camouflage paint
scheme in 1902, but his idea would not be adopted
until World War .

George de Forest Brush

A neighbor of Abbott Thayer, naturalist and artist
(George de Forest Brush collaborated with him on
camouflage schemes, and proposed the concealment
of objects by reversing their light and dark areas, a
technique he called countershaaing.

™~ : “ S ——————

: ¥ English artist Norman Wilkinson left the //lustrated London
< < : ‘ . ¥ Newsand joined the Royal Navy Volunteer Reserve during
' 8% W World War |. Like Thayer and Brush, Wilkinson concluded
that ships at sea could not be hidden but could be visually
distorted, and proposed his own version of Dazzle
camouflage to the Royal Navy in April 1917; the British
Admiralty quickly accepted and implemented his design.




A Gray Wolf displays its naturally counter-shaded coat; the wolf’s sunlit head and back are darkened by gray fur, while
its shadowed chest and belly are lightened by white fur. In effect, this breaks up the animal’s outline, making it appear
to be part of the snow-covered landscape.
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Against a background of tropical foliage, the Macaw’s high-contrast
coloration breaks up its shape, thereby confusing its predators.
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“The primary object of this
scheme was not so much
to cause the enemy to
miss a shot when actually
in the firing position,
but to mislead him, when
the ship was first sighted,
as to the correct position

to take up.”

NORMAN WILKINSON

Inventor of the British Dazzle System, 1919




An American Razzle Dazzle scheme applied to the freighter SS Absecon, built in 1918.

British Admiralty Dazzle applied to RMS Olympic, circa 1917.
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On 22 September 1914, less than a month into the war, U-9— a small, obsolete German submarine — torpedoed
and sank HMS Aboukir, HMS Hogue, and HMS Cressy in quick succession. The submarine’s hour had come.
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B Although Germany’s U-boat campaign was very successful, it claimed American lives in the process — most ‘
notably the sinking of RMS Lusitaniain May 1915. Wishing to avoid armed conflict with the United States,
Germany placed restrictions on which targets its U-boats were allowed to attack.
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A rare photograph of a sinking Allied ship viewed through the
periscope of a submerged German submarine. Remaining in this
position, a U-boat was almost undetectable.
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Attacks on
the Surface

Early in the war, when
German U-boats first

began their war on British

Shl 1n the f()llOWCd the
5
B Most U-boats mounted a 105mm breechloading deck gun for surface combat, but on the unstable platform of a

1« . 3
Old Cruiser r Ules Of d IMNOre submarine, its use was restricted to short ranges. However, as a U-boat’s effectiveness was primarily limited by the

number of torpedoes it had, commanders used the gun whenever practical, to keep the submarine at sea longer.

civilized age. Each ship was
stopped, searched, and safely
evacuated before the ship
was sunk. By necessity, these

: - However, after Great Britain began armin
kinds of attacks were made ' : 5 o

merchant ships with artillery, German
on the surface. - £ o
U-boats adopted the safer tactic of diving
underwater and sinking merchant ships
without warning. The only weapon available

to a submerged U-boat was the torpedo.

Modern chemical weapons, namely artillery shells filled with a variety of poison gases, were first
used on the battlefield in 1914. The U.S. Navy learned from its allies’ experience, and issued
Sailors protective masks.

B A U-boat’s deck gun required a lot of hands to fight effectively, since the
only way to keep up a steady rate of fire was to pass ammunition up from
below by a2 human chain.




The Torpedo

'The U-boat’s primary weapon
was the torpedo: a self-
propelled, high-explosive

projectile that ran just below

the surface. Its powerful

' ' -
” - - -0 \.’ - ..!-_"
- - -

warhead could hit a ship below - e A T Y
| | B A German torpedo explodes against the side of an Allied transport. The Schwarzkopf torpedo had a warhead
the Watel‘line, and d Single containing 200 pounds of guncotton explosive, enough to hole any ship.

torpedo was often enough to

sink even the largest of ships.

The torpedo would run on course for

at least 1,000 yards at about 30 knots,
but its slow speed — barely taster than
many warships — meant that significant
lead was needed to score a hit. Without
the aid of modern computers, only very
skilled U-boat commanders fired at

targets beyond a few hundred yards.

B These German sailors load a torpedo into its firing tube with a winch. Each
tube launched a single torpedo using compressed air and then had to be

eloaced by hand. 2 slow and aborious brocess The short effective range of the torpedo
made it difficult to obtain a firing
position on a ship, which was always
faster than a U-boat, especially after
the submarine had to submerge to

avoid discovery.

To set up a shot, the U-boat commander

~ plotted an intercept course well ahead of

time, based on the target’s heading and

Following a wider service trend, the U.S. Navy began issuing Winged insignia like
this to advanced flight graduates in 1917. The Navy’s modern aviator badge is nearly
identical to the original pattern introduced during World War |.

speed. Any delay or miscalculation caused
by contusing Razzle Dazzle camouflage

could allow the target to escape.
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The U-boat commander peering through his
periscope at a distant ship would predict
ItS course by determining its orientation
from distinctive features such as its bow

and funnels, and estimate the distance by
comparing its apparent length to its actual
known length. With experience, these simple
methods were highly effective.
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Razzle Dazzle camouflage made it difficult to

determine which side of the ship the observer
was seeing by distorting the apparent position
of distinct parts of the ship. Until the ship came
near enough for the observer to see through
the camouflage, it was almost impossible to
accurately judge the target's heading.




Jones’ team developed an elaborate test theater that simulated the observation of ships in miniature. To recreate

sea conditions, researchers viewed models from all aspects under varied lighting, through periscope-like optics.

Harold Van Buskirk

Harold Van Buskirk was an architect and member

the Submarine Defense Association, a research and
development company making camouflage for the
merchant marine. After joining the U.S. Naval Reserve,
he was appointed to head the new Camouflage Section.

AR

Everett Warner — artist, art critic, and U.S. Naval
Reserve officer — worked with Thomas Edison during
World War [, before being appointed to head the Design
Subsection, based in Washington, D.C.

Loyd Jones

Loyd Jones, chief physicist for the Eastman Kodak
Company, was selected to lead the Research
Subsection, based in Rochester, New York. There,
Jones invented various methods for testing Razzle
Dazzle designs in miniature.




I'T

- - - - v
. . | ~ ) I
- } i 1 |

. 1

.
a

/ P.\
-, e 1 ¢

'F ' . . - . L 1 1_‘};r ;‘-‘\‘:- 5 4 Ny ¥ - —‘; .._-.1 . .'_; "rﬁ"'_..‘.-? " '__I_;“
A W . o e %h& _— -.-“Eﬁ.ﬁa.’:.,"' TR
R A ‘.\-. - -.lﬂ'mft-k. - Tin."‘lir;l 2“3’&&1

— 'TYPE 6
DESIGN K

“STARBOARD ‘SIDE-

SCALEA=I"O | ™ H2L4A-Q
W,
COLORS
OLACK N*" % BLUE
sRAY WHITH N® | GREEN

B, .Y AN OARE FOR
= R P F S ME A @
M A L) A » w RS
AS ER ~ MAR

FORM NO. 1|

NAVY DEPARTMENT
Bureau oF C. & R
'“":\-_.L{IF.."_'.."_

L
' T 11
1 . | | ~ -T
“'_‘,1" AFT END OF BRIDGE
— LOOKING FORWARD | R | Bl |
(ARD AFT: END - OF- MIDSHIP- SUPERSTRUCTURE ' FORE PART-OF-BRIDGE BOW+* SHOWING JOIN OF PATTERN
ERN LOOKING:- FORWARLD LOOKING AFT

AFT SIDE

MID

TYPE 4
DESIGN H

-5 TARBOARD -SIDE*
SCALE/8=r0" | ENGTH 2279 _
COLORS
NO. S BLUE GRAY WHITE

NO. | BLUF-N)I GRECN ~IBLACK

NOTE
COLORS ON-PLAN ARE FOR.
THE PURPOSES OF MEASURE"
MENT -ONLY ACTUALCOLORS
AS PER: COLOR -CHART:

1300 TONS

TYPE 20/cof
DESIGN L

“PORT SIDE*

SCALE 60 L gENGTH 26! O

COLORS

BLACK NO.2 BLUE GRAY
WHITE NO.3 BLUE

NO.| GRAY GREEN

NOTE

COLORS ON PLAN ARE FOR.
THE PURPOSES OF MEASURE~
MENT ONLY: +:ACTUAL-COLORS
AS PER COLOR CHART.

f ’

STANDARD STEEL: 3500 Tons

" HINGED DERRICK POST

LOAD DRAFT

> 1 \uau*r ORAFY \/6 WING JOIN OF e

L] o 5 o !
— _i"_ - “_ t—trrrel rEET PRINT NO:
APPROVED BY S( 5—““3

NAYAL CONSTRUCTOR .5 N

DSHIP SUPERSTRUCTURE

HUREAU O A R

WASHINGTON, D. (

SHIP

BREAK OF PO

LODA

P

MNO AFRT

L 1o

- - =

' - ] FORM ‘NO 1
i 'l“\rl)lq‘ 7 / NAYY DEPARTMENT
— . v ' BUREAU OFf s R

DESIGN R WASHINGTON
STARBOARD SIDE

ALER LE NG THS

COLORS

- 1 2 182

- il C o AN H I d " 0 Ay
RIS NOTE
W RE OM PFLAN ARE FOR THI FuN
i 5§ OF SEASURENENT iy Y
ACTUAL LOHG AS PER LOR THANRT
AP SIDE OF aniboN romE == = »
»

A ! AMNYE 4

AFY




Convinced that anti-submarine camouflage could improve the survivability of
ships at sea, but lacking the time to conduct definitive tests, the U.S. Navy’s
Camouflage Section decided to approve several different designs and let actual

conditions determine which was most effective.

Pure Razzle Dazzle

Some of the camouflage schemes relied solely on distorting the appearance of
a ship to contuse enemy observers, according to the principles of Thayer and

Wilkinson. These systems were most representative of the Razzle Dazzle idea.

Warner Disruptive Dazzle System

= Considered by the Navy to be the best of the disruptive
/1Y schemes, this design by Everett Warner made no attempt at
4 concealment but employed a classic Razzle Dazzle design
to confuse the observer as to a ship’s size and heading.
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United States Navy Dazzle Painting

This design, the most widely applied scheme for U.S. Navy
destroyers and U.S. Naval Overseas Transportation Service
ships, had a great variety of patterns that all aimed at
distorting a ship’s appearance to thwart enemy submarines’
course prediction and ranging attempts.




Low Visibility
Some of the approved designs were classified as “low visibility” schemes, attempting
concealment rather than the distortion effects of true Razzle Dazzle. Authorities

eventually concluded that given the technology of the time, low visibility

camouflage was ineffective except at very long ranges.

Brush Counter-Shading System

Designed by George de Forest Brush, the first proponent
of countershading camouflage, this scheme darkened
raised surfaces that reflected the most light, and lightened
shadowy recesses. This reverse coloration was intended to
make a ship less apparent to distant observers.
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Mackay Low Visibility System

Artist William Mackay designed this scheme around the
Idea that @ multitude of contrasting points on the surface
of an ship would overwhelm an observer's optic nerves,
creating the illusion that the ship was just part of its
background. It was never proven whether or not this effect
was achieved.




Combining Low Visibility
and Disruptive Coloration

Some of the Camouflage Section’s designs attempted to combine the aims
of concealment and disruptive distortion. Previously these two goals were
considered to be mutually exclusive, since distortion design relied on high-

contrast schemes that were easy to see.

Herzog Low Visibility/
Disruptive System

Design Subsection artist William Herzog designed this
scheme to confuse observers regarding the range and
course of a ship at certain distances, while concealing it at
others. However, the United States Navy ultimately judged
it to be ineffective.

Mackay Disruptive/
Low Visibility System

Designed to overcome the opposing requirements of low
visibility and disruptive systems, this system used high-
contrast patterns that offered poor optical resolution at long
range, and distorted a ship’s appearance at close range.

Toch Disruptive/Low Visibility System

Research Subsection chemist Maximilian Toch designed
this scheme using research on optics done at the Eastman
Kodak laboratories. It was intended to create optical
llusions to conceal ships at long range and hamper range
estimation once the ship was sighted.




Other Camouflage Techniques

The U.S. Navy also approved several camouflage systems not intended for
use against enemy submarines, but to protect the U.S. battle fleet in combat.
The Navy also approved a system designed by a private company for the U.S.

Shipping Board that was later applied to vessels of the merchant marine.

By the war’s end, eight months after the Camouflage Section’s establishment,
some camouflage systems were preferred over others. Overall, Razzle Dazzle,
when combined with convoys and aggressive anti-submarine measures, had

made a favorable impression on the U.S. Navy.

Watson/Norfolk Disruptive
Dazzle System

Designed at the Norfolk Navy Yard by “Mr. Watson, master
painter,” to protect U.S. Navy battleships, this scheme

was intended to impede enemy gunners’ range finding by
breaking up a ship’s vertical and horizontal lines, which
were used to judge distance.

Submarine Defense Association
Low Visibility/Deception System

Named after the private research and development
company that designed it, merchant ships that applied
approved systems, such as this one, obtained lower
insurance premiums. America’s large shipping
corporations protected their investments by funding
anti-submarine research.

Fleet System

This scheme was devised for use by the battle fleet —
battleships and armored cruisers — which steamed in
long, orderly lines that gave away their course and made
ordinary Razzle Dazzle ineffective. After the war it was
discovered that German battleships’ range finders were not
foiled by such optical illusions.
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Among the captured prizes was Germany’s largest liner, SS Vaterland, seized in New York Harbor along with
26 other ships. Renamed USS Leviathan, the ship made 19 round trips to Europe as a troop transport.

The German steamer Kamilla Rickmers was confiscated in Boston within

90 minutes of the declaration of war, along with five other vessels.
Commissioned USS Ticonderoga, the ship served as a supply transport until
she was sunk by a U-boat in November 1917, after falling out of a convoy.




On 4 July 1918, the U.S. launched 95 vessels in 24 hours, a historic achievement. Between April 1917 and September
1918, the combined tonnage of the U.S. Merchant Marine fleet had increased from 2.75 to 9.5 million tons.

The American Line Steamship SS St. Louis was among the vessels
commandeered by the U.S. Shipping Board/Emergency Fleet Corporation
for the Navy. Renamed USS Louisville in April 1918 and repainted in Razzle
Dazzle, she made several round trips to Europe as a troopship.
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‘| want everyone In the yards
to understand that when we
succeed In bullding these
ships, the credit will belong
to the men who actually bullt

them. | want all the men in the
shipyards to feel that they are
working with me, not for me.”

Charles M. Schwab

Director General of the Emergency Fleet Corporation, 1918
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Shoot Ships to Germany and ‘ g
help AMERICA WIN—Schue: [

3 |
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At this Shipyard are being‘ built SI’lipS to carry to

our men " QOver There"—Food. Clothing. and the

— PrOEE— -

Shoot Ships to Germany and Help America Win
llustrated by Adolph Treidler
United States Shipping Board/Emergency Fleet Corporation, 1918

Between 1917 and 1918, the number of American shipyard workers grew
from 50,000 to over 350,000, not including over 180,000 others making
pre-assembled components at steel mills and plants around the country.



The use of riveting and prefabricated parts allowed American shipyards to build nearly 3,000 “Liberty Ships”
in only 20 months, a rate of construction not possible before the advent of modern shipbuilding technology.

In two years Hog Island completed 122 ships of two standard designs, such
as USS Chaumont, launched in March 1920. Like many “Hog Islanders,”
as they were called, USS Chaumont saw no service in World War [, but
provided critical service during the early days of World War Il.
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This “War Service Ship Building” badge identified the wearer as a worker at
one of the Emergency Fleet Corporation’s shipyards.



An American riveter poses for a photograph at a private shipyard, circa 1918.

The government shipyards also carried out the nation’s first large-scale job
training program. Most shipyard workers hired between 1917 and 1918
learned welding, riveting, plumbing, painting or wiring on the job.




“Things were looking bleak.
In the three previous
weeks the submarines had
sunk 152 British merchant
ships. It was manifest that

this thing could not go on

the war.

COMMANDER JOSEPH K. TAUSSIG

Commanding ofhcer

Division 8, Destroyer Force
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Under Admiral Sims, the U.S.
Navy expanded its presence in
the British Isles. Although Sims
advocated a more offensive
posture, Secretary of the Navy
Josephus Daniels ordered U.S.
Navy warships to provrde '

escorts for the transports and
B An American transport and destroyer, part of an Atlantic convoy, wear Razzle Dazzle in 1918. tro()pshlps thaWOuld SOOH be

steaming in by the hundreds

from across the Atlantrc

ConvoyDuty

In Aprrl 1917, the U.S. naval
representative in London, Rear Admrral
William . Srms:, learned Britain’s true

shipping losses a staggering 20 percent,

hrgh enovigh to force peace negotlatlons | e e

B The first American warships arrived at Ireland on 4 May 1917, less than a

by autumn In respOnse, SlmS WOn JOlnt month after the United States declared war on Germany.

approval of a convoy system from both

the Royal Navy and Unrted States Navy

Upon the U.S. Navys arrrval Brrtrsh
~ Vice Admiral Lewis Bayly Wanted

to know one thing: how fast could

A“"

* these ships be ready for action in
cornbatrng the submarrne menac:e>

Without hesrtatron the commandmg

officer of the Amerrcan destroyer

ﬂotrlla, Commander ]oseph K. Taussg,

J

' responded We are ready noW, [ i e
ot : _ el |

,.ﬁ, 05 RS R e e B Commander Joseph K. Taussig, commanding officer of the first U.S. Navy
' | | | squadron to reach Great Britain after America’s entry into the war.




Viewed from a U.S. Navy aircraft, a convoy zigzags in formation in the North Atlantic, circa 1918.
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By November 1918, there were 73 U.S. Navy destroyers, 37 smaller escort
ships, and numerous subchasers based in Great Britain, Ireland and
France. Working around the clock, they safely brought thousands of Allied
transports into British and French ports.




Originally called “torpedo boat destroyers™ because they
were designed to protect the battle fleet from torpedo boats,
destroyers were fast and seaworthy, and fitted with depth
charges they proved to be ideal anti-submarine platforms.
To augment its anti-submarine capabilities, the Navy
constructed over 260 new destroyers between 1917

and 1920.

A variety of smaller anti-submarine patrol boats,
nicknamed “subchasers,” operated in the coastal waters of
the United States, Great Britain, and France. They escorted
convoys in and out of ports, while others were assigned
patrol areas where they hunted in packs, using underwater
listening devices to locate U-boats. Under the patronage of
Assistant Secretary of the Navy, Franklin D. Roosevelt, 440
wooden-hulled subchasers were built during the war.

The Ford Motor Company in Detroit, Michigan, mass-
produced 60 experimental, steel-hulled "Eagle Boats”

— 50 named by an editorial in The Washington Post
They were designed to be larger, longer ranged, and more
heavily armed than wooden subchasers. Unfortunately,
structural problems prevented their deployment.
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Destroyers were too small to launch airplanes, but kite
balloons manned by observers allowed escort vessels to
deploy their own aerial assets to aid in detecting U-boats.

Interested in a heavier-than-air craft capable of non-
stop, trans-Atlantic flight, the U.S. Navy conducted wind
tunnel tests on this nine-engine flying boat model in
1918. This marvel, which would have been roughly the
size of a Boeing 747, was never built.

The DN-1 dirigible, the Navy's first airship, entered service
in April 1917. Airships were the most effective aerial
platform for long-range escort missions. Always airborne,
they could spot U-boats and alert the destroyers before the
submarines got within firing range of the convoy.
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The success of the U.S Navy’s

convoy system and anti-submarine
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warfare is revealed by the decline

in Allied shipping losses after April

| \ 74 1917 and the increasing number
April 1917 T e of U-boats being sunk by Allied

*’~:. warships. By Armistice Day, the
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g W e el Tt U-boats were a hollow threat.

ll  Soon after the United States entered the war, the dire situation facing Great Britain was reversed, as Allied shipping
losses fell to sustainable levels and continued to decline throughout the rest of the war.

During the 16 months that Naval Overseas
Transport Service operated convoys, the
U.S Navy escorted 18,653 troopships and
transports, carrying more than 2 million
troops and over 6 million tons of material,
without losing a single ship to enemy

action — a singular achievement.

The Imperial Germany Navy began the
war in 1914 with 29 U-boats; by the end
of the war in November 1918 it had 134
submarines. During those four years
Germany built 317 submarines, but more
than half were lost by accident or in action

with Allied warships.

The M1917 Cutlass, which replaced
the 1861 pattern, was the last sword
| design the Navy accepted as a weapon.
| Afterwards, the Navy only retained swords
/ in ceremonial and honorary roles.

B The destroyers USS Fanning and USS Nicholson engaged U-58 on 17
November 1917 and forced her to surface, where the Germans surrendered
and scuttled the submarine. It was the U.S. Navy’s first submarine kill.
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While the Navy was busy bringing home the troops, representatives of the
victorious Allied nations met in Paris to decide the fate of Germany and the
other defeated Central Powers. The conference would last through 1919.

For the Navy, the end of the war brought a new mission: bringing home
most of the 2 million Soldiers, Marines, and Airmen who had fought in

France. The U.S. Navy did not relax its anti-submarine precautions until
every German U-boat surrendered.

Americans pour into the streets, overjoyed to hear of the armistice on 11 November 1918. It would be
celebrated year after year as “Armistice Day” until 1954, when Congress renamed it “Veterans’ Day.”
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American troops crowd the deck of a U.S. Navy warship that wears Razzle Dazzle camouflage, in 1918.

Dozens of U.S. Navy destroyers rest in mothballs at San Diego in 1922.
Peacetime funding after 1918 did not allow the Navy to keep its wartime
fleet in service.




While the exact credit due to
Razzle Dazzle camouflage may
never be known, it is clear that
the U.S. Navy’s entry into World
War I turned the tide decisively:
shipping losses to U-boats

declined from a high of more

than 875,000 tons in April 1917
Bl USS Plattsburg, a liner converted into a troopship, received her coat of Razzle Dazzle camouflage in 1918. tO JUSt OVCr 1 OQ (_)QO to ns by

o o ; wi
November 191 8 a decrease of

almost 9o percent.

In the end, less than one percent of

merchant ShlpS Wearmg Razzle Dazzle ' pa
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camouﬂage were torpedoed during t the
war, none while under U.S naval esCOrTt.
The U. S. Navy lost only one Warshlp
to a U-boat cfur;ng its involvement in

the war — a testament to its ability to

adapt to its tactics and technology in

-

the faCe ()f IlGW Chauenges s | | . B USS New York led the American battle flest in European waters during World
s LN s ’f;" | War |, helping the British keep the German fleet trapped in port.

) h|s ratchet was used to alert Saﬂorsf of poison gas in the event of a chemical -
weapon attack. In France, Saulors kept their gas masks close at hand, ready to don
them at the f|rst alarm 5



USS Duluth, launched in 1943, wears a World War Il-era Razzle Dazzle scheme.

USS Long Beach, wearing the now standard “Haze Gray” camouflage, tests
new guided-missile weaponry in October 1961.

Today’s U.S. Navy warships use every possible advantage to defeat
enemy sensors and weapons, including visual camouflage.
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World War I was a severe test for the
United States, dnd*particularly for the
.U.S. Navy and Merchant Marine.zAt great

cost, Americans restored peace to the

world and asked nothing in return.”

If the pioneers of camouflage have =~

ta{ught us one thing, it is that although
- technology and tactics'may-change,

America’s sea service will adapt to

overcome whatever challenges it meets.
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