THE FLEET THAT NEVER WAS
By Wayne Smith
Consultant to Alnavco

The Special Edition Collector s Series consists of models of ships that were proposed and
planned but were never built ( Never-weres). All have an hist orical background even if it was
just on paper. It’sinteresting to imagine how these ships would have performed against ships that
were built or against each other. These Superior 1:1200 scale models will be made available
from timeto time on a limited " Special Production Run" basis. A short history follows for most.
The names of those in bold are models that have been produced and made available.

Ships that never existed dlicit a certain fascination for ship lovers. In many cases they were larger
than existing ships and were cancelled for artificial reasons (materials, costs, higher priorities,
tregties) rather than being technically impossible. Even these large ships provethetriple
constraint of firepower, protection and speed. On any given displacement, increasing one
requires the decrease of one or both of the others. To paraphrase:

| can makeit fast and powerful, but it won t have any armor (battlecruiser)
| can makeit fast and well protected, but it won t have much armament (e.g. SCHARNHORST)
I can makeit powerful and well protected but it will be slow (battleship)

Every ship suffers from these design constraints and even the largest of the never weres had some
limitations. These limitations are noted in thetext. The largest of the completed battleships also
had design issues. YAMATO was well armed and armored but had inferior torpedo protection
and was slower than desired. BISMARCK was fast and relatively well armored but had
inadequate firepower and poorly protected turrets. |OWA traded suspect torpedo protection and
heavy weather handling for excellent fire-power, good protection and speed. If you want it all,
the ship must be very large and very expensive. In general, for the price of the very large ship,
two adequate ships could be built which have a better chance of winning the engagement.
Suggested Seapower values for many of these ships have been created by Bob Weymouth and are
tabulated at the end of the document. Some of the more well-known ships (e.g. MONTANA, H)
are aready in the Seapower directory. The pictures scattered through the document are also
courtesy of Bob Weymouth. The drawings are those of the official US and German design
bureaus. At the end of the article are some thoughts on fleet dispositions given some changesin
historical decisions. These arethe What Ifs that ar e so fascinating.



Type | Name Tons Dimensions | Armament
A107 | BB Montana 60,500 | 921x121x36 | 12-16/50, 20-5 /54
A120 | BB South Dakota 1921 | 42,500 | 684x105x33 | 12-16, 16-6, 8-5
Al121 | BB South Dakota 1923 | 42,500 | 684x105x33 | 8-18, 16-6, 8-5
A125 | BB BB65D 60,600 | 921x121x36 | 12-16/50(quad), 12-6 /47
Al126 | BB Tillman IV-2 80,000 | 975x108x33 | 15-18, 12-6, 85
Al127 | BB Georgia (MT 1) 60,500 | 921x121x36 | 8-18/50, 12-6/47 DP
A128 | BB Virginia(MT I11) 60,500 | 921x121x36 | 9-18/50, 12-6 /47 DP
A130 | BB BB 1922 44,500 | 684x108x33 | 8-18, 18-6, 8-5
Al131 | BB BB 1923 52,000 | 800x108x33 | 12-18, 12-6, 8-5
Al132 | BB BB65A 45,000 | 888x108x38 | 12-16,20-5/38
Al133 | BB BB65(1) 45,000 | 888x108x38 | 9-18, 20-5/38
Al134 | BB Maximum BB 1934 | 66,000 | 975x107x33 | 8-20, 20-5/38
Al135 | BB BB1917 35,700 | 644x100x30 | 10-16, 22-6, 4-3
Al136 | BB BB65C 43,800 | 888x108x36 | 12-16, 20-5
Al137 | BB BB1934-2 35,000 | 745x102x31 | 8-16, 14-5,16-1.1
A138 | BB BB1937 XVI 35,000 | 740x108x32 | 12-14,16-5,16-1.1
Al41A | BB BB65-8A 67,000 | 1050x120x35 | 12-16, 20-5
Al41B | BB BB65-8B 75,000 | 1050x122x36 | 12-18, 12-6 DP
Al42 | BB lowa Flight Deck 45,000 | 888x108x36 | 6-16, 4-5, 122 missiles
A202 | CC L exington 1921 43,500 | 874x106x32 | 8-16, 16-6, 8-5
A203 | CC L exington 1916 33,500 | 874x92x30 10-14 .18-5
A204 | BB Design D, 1918 54,500 | 874x106x32 | 12-16,16-6,
A205 | CB CA2D 38,700 | 888x104x31 | 12-12, 16-5
A206 | CB Scheme #2 15,750 | 716x72x24 12-8, 12-5
A207 | CB CAC 20,000 | 808x77x25 12-8, 12-5
A208 | CB CA, Scheme 3 17,300 | 710x74x25 6-12, 12-5
A209 | CC CC1933 33,500 | 775x92x32 9-14, 16-5/38
A313 | CA Scout Cruiser C-1 10,000 | 620x57x18 7-8,4-5,4-3,6TT
A510A | CV CV-A 44,500 | 900x111x32 | 9-8,8-5
A510B | CV CV-B 38,500 | 900x104x32 | 16-6
B103 | BB Lion 40,550 | 793x105x33 | 9-16, 16-5.25, 84 2pdr
B110 | BB Vanguard 42,300 | 814x108x34 | 8-15, 16-5.25, 73 2pdr
B111 | BB Super Lion (16E-38) | 48,500 | 850x108x34 | 12-16, 16-5.25, 84-2pdr
B112 | BB N3 (1922) 48,500 | 815x106x32 | 9-18, 16-6, 6-4.7
B113 | BB BB1935 15A/B 35,000 | 770x104x31 | 9-15, 20-4.5, 32-2pdr
B114 | BB Lion Hybrid 44,750 | 800x112x30 | 6-16, 16-5.25, 14 AC
B204 | CC Invincible 1921(G3) | 48,400 | 856x106x36 | 9-16, 16-6, 6-4.7
B205 | CC Hood 1944 41,200 | 860x104x32 | 8-15, 16-5.25, 56 2pdr
B206 | CC F3 35,000 | 740x106x32 | 9-15, 8-6, 32 2pdr
D201 | CC Dutch 1047 28,000 | 778x98x26 9-11, 12-4.7 , 14-40mm
F105 | BB Gascogne 40,270 | 813x108x32 | 8-15,9-6, 16-3.9
F106 | BB Alsace 45,000 | 900x108x31 | 12-15,12-6, 16-3.9
FO01 | BB Nor mandie 1916 25,230 | 578x89x30 12-13.4, 24-55
G103 | BB H 39, 12x15 56,200 | 873x121x33 | 12-15, 12-5.9, 16-4.1
G104 | BB H 39, 8x16 56,200 | 873x121x33 | 8-16, 12-5.9, 16-4.1
G105 | BB H44 128,930 | 1200x169x44 | 8-20, 12-5.9, 16-4.1
G203 | CC OPQ 31,152 | 814x98x29 6-15,6-5.9,84.1,127TT




G207 | CB Kreuzer P 19,679 | 755x89x28 6-11,4-5.9,8-4.1

G208 | CC KW45 45,000 | 984x111 8-15,12-59,84.1,8TT
G405 | CL Kreuzer M 7,800 | 600x56x18 859,441,821 1T
J108 BB Tosa 38,500 | 768x100x31 | 10-16,20-5.5,8-24 TT
J109 BB Super Yamato(798) | 64,000 | 863x127x36 | 6-20, 6-6.1, 20-3.9

J110 BB Number 13 47,500 | 900x101x31 | 8-18.9,16-55,8-24 TT
J111 BB A-140A 68,000 | 935x132x34 | 9-18, 12-6.1, 12-5

J112 BB A-140/A2 68,000 | 935x132x34 | 8-18, 12-6.1, 12-5

J113 BB A-140/B2 70,000 | 935x132x34 | 8-20, 12-6.1, 12-5

J114 BB Fujimoto BB 35,000 | 762x105x28 | 9-16, 12-6, 8-4.7 AA
J115 BB Hiraga BB 35,000 | 761x105x29 | 10-16, 16-6, 8-4.7 AA
J201 CC Amagi 40,000 | 820x101x31 | 10-16,16-55,8-24 TT
J202 CC B-65 (795) 31,400 | 808x89x29 9-12,16-39,824 TT
J203 CC Japanese Vanguard 35,000 | 848x89x30 8-14,16-3.9,8-24TT
R101 | BB Sovetskii Soyuz 59,150 | 889x127x33 | 9-16,12-6,8-3.9,32-37mm
R102 | BB Gibbs & Cox D 45,000 |845x113x33 |10-16,20-5,16-1.1

R103 | BB Project 24, (X111) 72,950 | 925x132x38 | 9-16, 16-5, 48-45mm
R104 | BB UP41

R201 | CC Kronstadt 35,240 | 813x103x28 | 9-12, 8-6, 8-3.9,24-37mm
R202 | CC Stalingrad 38,540 | 897x105x30 | 9-12, 12-5.1, 24-45mm

A107 MONTANA 1944

Arguably the most powerful battleships that had a reasonable chance to be built, these ships were
the culmination of US design. Even ships of this size were subject to limitations in speed,
gunnery or protection. Reverting to the slower speed of the earlier SOUTH DAKOTA and
NORTH CAROLINA, MONTANA emphasized firepower and protection. Beam was increased
with the understanding that new 140-foot wide locks for the Panama Canal would be built
allowing her to transit from the Atlantic to the Pacific. Dozens of potential designs were
considered before five ships were authorized in 1940. Two wereto belaid down in 1941 but
were suspended dueto a lack of stedl.

The twelve 16 /50s allowed her to fire twice as many shells asthe YAMATO over any given
time period. They were ballistically equal to the Japanese 18 /45 so they gave nothing away in
terms of armor penetration. It was highly desired to carry a secondary armament of 12-6 /47
automatic guns as mounted in the WORCESTER but this gun was not well enough devel oped.
The battle of Creteillustrated the danger of high level bombing and a six inch shell provided a
better long range solution to AA fire. The automatic 6 /47 was not well enough devel oped by
1941 so0 20 -5 /54 guns were substituted with 6 twin turrets moun ted on the main deck to reduce
top weight. Numerous 40mm and 20mm guns would have completed her armament.

Armor protection was extremely complete. Thewide beam allowed a 16 external belt sloped at
19" that did not reduce the water plane area below acceptablelimits. An 8 internal belt on top of
the torpedo bulkhead provided additional protection against underwater hits. A 2 upper deck
would fuse any penetrating bombs or shells and the 6.2 main deck would prevent their
penetration. Explosions would have been contained outside the armor citadd. Theimmune zone
for these ships was 18,000 to 32,000 yards. Thetotal weight of all protection including STS
splinter protection was a staggering 31,650 tons, more than half the displacement.




The broad beam allowed for additional anti-torpedo depth and departed from the other US fast
battleships that had large compartments spread across the entire breadth of the hull. The
machinery was now arranged in four boiler rooms against the outside bulkheads separated by
turbogenerator compartments. Two engine rooms in the middle of the ship, similarly arranged as
in the older US turbo-electric battleships, drove the forward screws. Abaft the boiler rooms were
the two engine rooms driving the rear screws. Protected between the aft boiler and engine rooms
was one of the distillation plants plus other auxiliary machinery. Five torpedo bulkheads
separated the machinery from the hull.

Stern Bow

Port Aft Boiler Boiler Dynamo Boiler Boiler
Engine Turbogenerator

Electrical Condenser | Distiller | Port Inner Distiller | Starb Inner
Space Dynamos Engine Engine
Starboard Boiler Boiler Dynamo Boiler Boiler

Aft Engine Turbogenerator

Despite her increased dimensions over the IOWA, there was insufficient space to install more
powerful machinery that would propel her beyond 28 knots. It would have been a challengeto
rearrange machinery to provide space for the large magazines had the automatic 6 /47 been
available.

War experience led to some redesignin 1942. A 3 upper deck w ould prevent 500-1b bombs
from penetrating while areduction in the belt could provide enough additional deck armor to
prevent larger shells and bombs from penetrating. It seems odd that the ILLINOIS and
KENTUCKY werelaid down so late in the war when a superior design was available. Instead,
the hull and machinery layout was used to build the MIDWAY class carriers that were a better
long-term investment.

Displacement 60,500 tons standard, 71,000 full 1oad

Length 921

Width 121 (over the bulges)

Draft 36

Speed 28 knots

Armament 12-16 /50(4x3)
20-5/54 (10x2)

Armor belt: 16 +8
Deck: 6.2 +2

Turrets: 18 on4.5 STS



A120/121 SOUTH DAKOTA 1921/1923

These were the last of the US dreadnoughts begun with the NEVADA. Secretary of the Navy
Josephus Daniels finally relented on the size of US battleships with this design. These
represented a 30% increase in size from the Colorado, a 50% increasein firepower and 2 knots
more speed. Final designs were completed in January 1917 (sametime frame as the Tillman V-
21) with 3 to belaid downin thefall of 1917 and the next threein 1918. The declaration of war
fatally delayed construction with them being scrapped under the terms of the Washington Treaty.

These ships represented the ultimate in US dreadnoughts and continued the American innovation
of thick deck armor, four turrets and endurance for Pacific warfare. World War 1l experience
demonstrated that early hits on fire control (BISMARCK, SCHARNHORST), steering positions
(HIEI) or overwhelming numbers of shells (FUSO) were more frequent and important than
penetrating hits. Mounting more guns than any of their contemporaries, having better ballistics
with the 16 /50, with adequate armor, excellent underwater pr otection and decent speed, they
would have proven formidabl e opponents even though they weighed 5,000 tons less than the
largest of the British and Japanese ships.

Length 684

Width 106

Draft 33

Speed 23 knots

Armament 12-16 /50 (4x3)
16-6 /53 (16x1)

Armor belt: 135

Deck: Maindeck 3.5, upper deck 1.25, splinter deck 1.25
Turrets: face 18 , roof 8

Concept sketches in 1919 replaced the triple 16 withtwin 18. The major differencein the
sketch was mounting 18-6 /53 in six triple turrets located on the main deck abreast the
superstructure and funnel and on the lower deck aft abreast the after cage mast. Superior s model
includes thetwin 18 as an upgrade similar to the COLORA DO 16 vs. TENNESSEE 14 . The
concept ship will be offered as A129 BB 1922.



A125 BB65D

This version of the large battleships that became the MONTANA conserved space and weight by
mounting the 16 rifles in quadrupleturrets. Originally desi red on an IOWA hull, it lacked the
volume necessary to support the firepower and protection desired. AnIOWA hull did not provide
enough displacement to provide protection against her own battery. Moving to the larger
MONTANA resolved this problem. This also provided the space and weight necessary to mount
the 6 /47 desired as along range AA battery.

Displacement 60,500 tons standard, 71,000 full load

Length 921

Width 121 (over the bulges)
Draft 36

Speed 28 knots

Armament 12-16 /50(3x4)
12-6 /47 (6x2)

Armor belt: 16 +8
Deck: 6.2 +2
Turrets: 18 on4.5 STS

A126 Tillman V-2

Concentrated Firepower in the Pacific

Nicknamed after Senator Benjamin Tillman, SC, of the Senate Naval Affairs Committee, these
were the most powerful battleships ever designed by the United States. Noting that battleships
wereincreasing in size by 20-30% per year, heintroduced a resolution in 1912 for the Navy to
report on the maximum size ship that could be built based on harbors and the Panama Canal.
Rather than build to this size ship incrementally, what would it cost to build it immediately?
Despite this request, US battleships remained roughly the same size through the NEVADA,
PENNSYLVANIA, NEW MEXICO, TENNESSEE and COLORADO classes. Secretary of the



Navy Josephus Daniels only relented on the size and expense of battleships with the SOUTH
DAKOTA. In 1916 Tillman again repeated his request.

Congress created some initial characteristics of 60,000 tons mounting 10-18 guns. And they
gave the Navy one day to come up with adesign! Fortunately, the Bureau of Construction and
Repair (BuC& R) was able to turn this over to naval constructor McBride who was responsible for
the contemporary SOUTH DAKOTA battleships. McBrideused off-the-shelf plans and figures
to extrapolate the scantlings used in the SOUTH DAKOTA and the LEXINGTON power plant.

Displacement 60,000 tons (65,000 tons)

Length 975
Speed 32(30) knots on 180,000 EHP
Armament 10-18/50 (5x3)
16-6 /50 (21x1)
4-21 TT
Armor bet: 10 (18)
Cost $39,150,000

An extra 5,000 tons bought more armor but cost 2 knots. The contemporary HOOD and
NAGATO werein serious trouble.

BuC&R) created four studies finishing in January 1917. Limitations were the Panama Canal
(1000 x 110x 40 feet) and US harbors with a depth of 34 feet. The studies represented a different
combination of armor, speed and armament emphasizing one above the others with the fourth one
allocating each characteristic equally. Like McBride s design all were built around the
LEXINGTON power plant that had known weights and dimensions. Using the SOUTH
DAKOTA asthe basdine, everyone was appalled that just increasing speed to 30 knots required
an increase to 63,500 tons (similar to the abortive MONTANA s 20 years later).

Four sextuplet 16 turrets were considered which provided overw helming firepower. However,
no practical drawings were completed showing how the superimposed guns should be arranged.
Thisimpractical arrangement was replaced with fivetriple 18 turrets arranged as in the TEXAS.
The largest of the theoretical designs was the IV-11 submitted January 30, 1917. Writingin Sea
Power in 1917 Commander William Moffett (killed in the Akron crashin 1933) wrote, Isit not
fair to assume, nay, isit not certain, that if battleship displacement hasincreased from 10,000
tonsin 1896 to 32,000 tonsin 1916, that it will continue to do so until the limit has been
reached? Why not go to thelimit at once? By doing so, we scrap ev ery battleship in the world.
Other navies would have to follow our example and build ships like ours or give up the
competition. We could stand the cost better than any other nation. It istherefore an advantage
to usto make navies cost as much as possible. We have more money than any other nation, and
we will have more, comparatively, at the close of the war, when most of themwill be bankrupt. In
thisway we will scrap England s navy, aswell as all others. In no other way can we hope to
overtake Great Britain. Her characteristics were:

D-1V D1 D2
Displacement 80,000 tons 70,000
Length 975 975
Width 108 108
Draft 33 33
Speed 25 knots on 180,000 EHP 26.5 kts

Armament 15-18/50 (5x3) 24-16



21-6 /50 (21x1) 21-6

4-3 /50 AA 4-3 AA
4-21 TT 421 TT
Armor bet: 16

Deck: 5 maindeck, 2.5 upper deck
Turrets: 21 face, 12 sides, 8 roof

These exceptional ships had very complete underwater protection due to her turbo dectric drive.
This eliminated the steam lines around the middle turret that had proved so troublesome in al US
battleships until the NEVADA. Theoriginal plans called for 21-6 secondaries but many were
mounted in the hull. Hull casements had proven impractical and were being dismounted from
existing ships. It was noted that if harbors were dredged, the hull could be made deeper and finer
resulting in an increase in speed to 28 knots. It was also estimated that they would cost $50
million compared to $30 million for a TENNESSEE. Size and firepower had a steep price
although the IOWA of 1940 cost $100 million.

These would have been handsome ships that would replace the triple funnels with LEXINGTON
style funnels and superstructure. There actually is insufficient upper deck space for the 01 level
asinthe LEXINGTON dueto thefifth turret. Backing Q turret against X turret grouped the
barbettes together and leaves the engineering ventilators underneath Q turrets barrels. Compare
the ventilator and funnel layout to the LEXINGTON and you will find them the same. Thisalso
meant that the after cage mast would have to be mounted between the funnels. Sufficient space
could be secured for only 12-6 with three being ableto bear on any quadrant. Eight 5/25s
completethe AA armament. If the Washington Treaty had not intervened, these would have been
very likely candidates to succeed the SOUTH DAKOTA and LEXINGTON. The construction of
these ships was very feasible unlike the large German designs of WWI1 and represents the most
powerful, reasonabl e battleships ever designed. I magine the impact of having a squadron of these
ships mounting 60-18 gunsin your war games! Further ima gine these ships modernized with
twin 5/38 and 40mm mounts. One further note, while the US Navy preferred firing broadsides,
the impact on the hull and superstructure of this many guns would have required salvo fire which
may have reduced the rate of firefor the entire ship.

In the early 1920 s the Naval War College (NWC) created a sophisticated method of evaluating
the worth of individual shipsto wargamethem. By their calculations, COLORADO, NAGATO
and HOOD could each sustain 18 penetrating 14 shells whilethe D-1V could withstand 36, twice
the amount. When gamed, a single COLORADO is overwhelmed by ether D1 or D2 and even
two COLORADO s aresunk by asingle#1 or #2. D2 s 24 guns allows her to smother her
opponents and actually take |ess damage than the more heavily protected D1. It isinteresting to
note that the US WWII ships emphasized fire power and speed rather than the traditional
protection although one could hardly call them underprotected. Perhaps they werethe
beneficiaries of wargames between design concepts prior to WWII.



A127 GEORGIA (MT I1)

By December 1938, the Rainbow plan called for the following numbers of ships to support three
different strategic scenarios:
BB Ccv CA CL
Two Ocean Offense 40 18 41 67
Pacific offensive/Atlantic defensive 32 12 29 55
Pacific defensive/Atlantic Offensive 27 12 26 43

Only thethree NEW Mexico sand Big Five were suitable for rebuilding to keep in thefleet. As
such, perhaps configured to a MARYLAND standard, they would have been invaluable for
supporting island hopping or convoy defense. This would mean at a minimum, 19 new
battleships would need to be built. Either additional MONTANAS would need to be built or a
successor designed. It has been postulated that MONTANAS successors would have mounted

18 guns. The 18 /48 was last considered in April, 1938 for the preliminary design of the IOWA
(see A133 BB65(1)). American designers were reluctant to build ships much larger than the
MONTANA due to the cost and consumption of resources needed for other ships. Oneway to
mount 18 guns would beto replacethetriple 16 with twi n 18 . Up-gunning to twin 18 would
have been resembled the TENNESSEE/COL ORADO situation in 1920. The 3850 Ib shdll and
superior US shell design would have made these battleships irresistible. It would have also meant
a 33% reduction in number of shellsin a pattern compared to the 12-16 /50s.

It was felt that much longer range AA fire was needed to counteract high level bombing. The
automatic twin 6 /47 being designed for MONTANA may have been finished for the follow on
class. Volume of firefrom thetwin 6 was equivalent to thetriple 6 using semi-cased
ammunition. The advantage was that it was suitable for long-range heavy AA fire. Thetwin

6 /47 are considerably heavier than the 5 /54 which would have cont ributed to a displacement
problem. Replacing 3-16 barres with 2-18 barrels would ha ve saved marginal turret weight
which would not have compensated for the secondary armament. One incomplete study in March
1940 would have been twin over triple turrets (NEVADA style) giving her 10-18 , which would
have been considerably superior to the YAMATO. Onceagain, for thisto be effective, the hull
would have to be longer and/or wider.

Anissuefor all the do-it-yoursdlf designersis that none of the above combinations would have
allowed enough remaining weight to upgrade the armor to resist the 18 shell. Thiswould be
particularly true of the deck armor. Additional displacement for the armor would once again
require the ship to belonger or wider. Nevertheless, this version is packed with 4-twin guns and
12-6 /47 DP mounted on the main deck. As an alternative, you can combinethetriple 16 from
MONTANA with the 6 /47 DP which resembled design 65B of Septe mber 1939.



A128 VIRGINIA (MT I11)

If Virginia had been British, she would be named Irresistible
Prdiminary IOWA (65I) designsincluded a 27 knot ship with 9-18 guns and sufficient armor for
animmune zone of 20k 29k yards against the 18 shell. The requirement for high speed
eliminated the 18 gun as a potential weapon in the [OWA. Asthe MONTANA design matured,
BuOrd stuck with the 16 /50 because of the number that could b e carried. However, BB65D with
three quadruple 16 turrets were completely interchangeable w ith triple 18 turrets. This model
moves the entire superstructure aft to work in threetriple 18 turrets arranged asin IOWA. This
would make it easier to free up centerline space for auxiliary machinery thus creating space for
the6 magazines. Itisfar morelikely that this versi on could be built within the original
MONTANA dimensions than the twin 18 .

Thetriple 16 turret weighed 1622 tons whilea quad 16 weighed in at 2,064 tons. A triple 18
turret would have been closeto the quad 16 inweight. In addition to saving 400 tons in direct
turret weight, barbette and supporting structures would have been reduced. This would have
saved weight making it possible to use the same dimensions as the MONTANA while improving
the secondary guns and armor.

This ship makes an interesting contrast to the super YAMATO. Likethe MONTANA vs.
YAMATO, VIRGINIA retains a considerable edge in number of shellsin the broadside while
giving away nothing in armor penetration. Instead of increasing the upper deck by 1 asin the



MONTANA 1942, the main deck could beincreased to 7.2 inches in an effort to protect against
the 20 shell. Inaddition, the reduction of the secondary bel t could also be used to further
strengthen vertical protection.

The exciting news for the do-it-yoursdf designersis that with these models, you can mix and
match hulls and partsto create a variety of MONTANA successors. Another variation is the
quadruple 16 which would resemble Design 65D of September 1939 (available as A125). When
considering all the issue surrounding compromise in armament, speed and armor, the original
MONTANA design stands up well to al these versions and foreign battleships. Whileimpossible
to accurately predict what battleship successors may be have been built, all of these
configurations were sketch designs considered by the General Board.

A130 and A131, BB1922 and BB1923

Concept sketch designs in August, 1919 postulated the characteristics of the successors to
SOUTH DAKOTA 1921. BB1922 could carry 8-18 and 18-6 mounts (6 tri pleturrets) ona
South Dakota hull. Increasing the main armament from 12-14 on the TENNESSEE to 12-16 on
the SOUTH DAKOTA cost 10,000 tons. Increasing to 12-18 (4x3) would have required another
10,000 tons on an 800 foot hull. Machinery spaces and funnels configured as the SOUTH
DAKOTAs would drive them at 21 knots. To maintain the 23 knots of the SOUTH DAKOTA
would have required more efficient boilers such as were planned for the battlecruisers.

Additional boilers could not be installed because their space would have further increased hull
length and, proportionally, armor and weight.

Replacing 12-16 with 8-18 would have been similar to the s ituation with the TENNESSEE and
COLORADO. However, 8-18 would not have been much of an improvement over the SOUTH
DAKOQOTA, particularly in pattern fatness and would have been less than the British N3 (9-18).
It ismorelikely that a new design would have contained either 10 or 12 18 gunsin either a
NEVADA or 4x3 configuration. Given the slow pace of US turret development for secondary
armament, it is also likely that single 6 /53s would have been retained for the secondary
armament. Deck armor would have to be increased to resist an 18 shell, probably tothe5 as
designed inthe TILLMAN. These battleships would have displaced more than the N3 and trade
deck armor (8 inthe N3) for an additional triple 18 turret . These studies of incremental
improvements in battleship design show just how farsighted Senator Tillman was in asking why
not build the biggest ship we could and be done with it.

BB1922 BB1923
Displacement 44,500 tons 52,000 tons
Length 684 800
Width 108 108
Draft 33 33
Speed 23 knots 23 knots
Armament 8-18 /48 (4x2) 12-18 /48 (4x3)
18-6 (6x3) 12-6 (12x1)
8-5 (8x1) 8-5 (8x1)
Armor belt: 135 135

Deck: 5 5



A132 BBG65A

Theinitial 1938 designs for a heavier, slower battleship to follow the IOWAs substituted a
SOUTH DAKOTA power plant (130,000 shp) in an IOWA hull which allowed enough space for
an additional 16 turret. Thefirst two schemes kept the di splacement the same as IOWA with the
same inadequate immune zone against the 2700 Ib shell. This was fixed in Scheme 3 by
increasing the beam 6 feet and fitting heavier armor. This quickly grew to the MONTANA
design because once the beam exceeded that of the Panama Canal, there was no reason not to
make it completely adequate for torpedo protection.

These were important evolutionary designs for the MONTANA. They also represent an
opportunity for wargamers who build campaigns through the purchase of ships based on
tonnage. The 1939 schemes are fast, well armed and adequately protected against any gun except
the 18 /45 of the YAMATO. You can build ailmost three of them for two YAMATOs (64,000
tons); 36 guns against 18, 72 rounds per minute against 27. These arewinnersin the light heavy-

weight division.

BB65A (7/39) BB65A (9/39) BB65-Scheme 3 (2/40)
Displacement 45,435 tons 46,668 tons 52,500
Length 888 888 888
Width 108 108 114
Draft 36 36 36
Speed 27 knots 27 knots 27 knots
Armament 12-16 /50 (4x3) 12-16 /50 (4x3) 12-16 /50 (4x3)
20-5/38 (10x2) 20-5/38 (10x2) 20-5/38 (10x2)
Armor belt: 12.1 121 14.2
Deck: 5 5 5.5
ImmuneZone 24k 28k 24k 28k 18k-30k yds

Photo # S-511-11 Battleship design study BB65-Scheme 3. 6 Feb. 1940




A133 BB65(])

Alright, you insist that you MUST have 18 gunsonan IOW A hull. You dont care that
the 16 /50 is ballistically equal to the Japanese 18 /45. You wan t the 18 /48, 3850 |b shdll and
bragging rights to be the baddest thing around. Question, why didnt the MONTANA mount this
weapon?

Designed at the same time as BB65A, this IOWA variant is a compelling ship. Thicker armor,
heavier main guns and the SOUTH DAKOTA power plant allow you to confidently sail against
al enemies. Your only drawback is the slower speed expected by trading heavier guns and armor
for engineering space and weight. Go get the YAMATO! You can still build three of thesefor
only two YAMATOs.

But wait, thereis more! BB65C had the same hull layout but 3 quadruple 16 turrets. The
advantage over BB65A was that she had a shorter armored citadel and less weight at the bow
making her more weatherly. Thisgives us 5 different Superior versions of the IOWA hull. If you
wereresponsible for the building program and could only build one variant, which would you
choose?

BB65(1) BB65A CA2D BB65C IOWA
Displacement 45,495 tons 45,435 tons 38,700 tons 43,800t 45,000t
Length 888 888 888 888 888
Width 108 108 104 108 108
Draft 35 36 36 38
Speed 27.5knots 27 kts 33 kts 27 kts 33 kts
Armament 9-18 /48 (3x3) 12-16 /50 (4x3) 12-12/50 (4x3) 12-16/40 (3x4) 9-16/50

20-5/38 (10x2) 20-5/38 (10x2) 16-5/38(8x2) 20-5/38(10x2) 20-5/38
Armor belt: 14.75 12.1 13 14.75 12.1

Deck/upper:5.1/1.5 51 51/15 same

ImmuneZone 16/45 12k 30k yds
16/50 16k 32k yds
18/45 20k 29k yds

A134A US Maximum BB 1934A 8x20 (4x2)
A134B US Maximum BB 1934B 12x18 (4x3)
A134C US Maximum BB 1934C 16x16 (4x4)

In 1934 the General Board requested a study for the maximum sized battleship that could transit
the Panama Canal. The designers started with the basic Tillman hull keeping the turbo-electric
drive. Q turret was suppressed and 12 boilersfitted in its spacein a YAMATO configuration of 3
rows of 4 boilers. These powered the generators forward of the boiler room. The generatorsin
turn fed four motor rooms grouped around the after turrets in the same configuration as other US
TED battleships. This seemed to be a step backwards in concentrating the boilers and taking risk
against a single unlucky hit. The narrow hull precluded a more robust anti-torpedo system such
as was designed into the wider MONTANA.

The superstructure was based on that of the remodeled New Mexico with aircraft facilities
amidships and a single large funnel aft. The5 /38 were confi gured in a cruiser arrangement with
midships mounts fore and aft to supply coverage over those arcs. Armor was increased over the
TILLMAN witha 6.5 armor deck, a1.5 upper deck anda 1.5 splinter deck. Speed was 25
knots. The designers noted that if the displacement was increased to 72,000 tons, the hull could
be made fuller, nearly triple the horsepower could beinstalled and the ship could make 30 knots.



It isnot clear if the boiler arrangement would have been altered but thereis sufficient centerline
space between the barbettes to arrange the boilers inside the torpedo bulkhead and provide two
funnels. It is clear that the Americans had a significant advantage in their machinery compared to
the Japanese and British who required more hull length and volume for comparable speeds with
comparable fire power.

The outstanding feature of the design was 8-20 guns (24 was o riginaly requested!). If they
were equipped with the oversize shells as represented by the 2700Ib 16 or the 38501b 18, these
shells would have weighed over 5,000 pounds! In contrast to this design, the Japanese finished
their estimates on a maximum battleship at the same time to ensure that the YAMATO would be
individually superior. Ther estimates are displayed here also. The Japanese estimates did not
take account for the length of the Panama Canal nor the benefits of a parallel hull. They basically
traded off 7 knots of speed from their #13 for an additional pair of 18 guns. This US design
represents a capability that was only considered as part of the German design studies nearly 10
years later. Please note that the same size turret could mount twin 20 (A), triple 18 (B) or
quadruple 16 (C). You can order your Maximum BB with any of these options.

TILLMAN USMaxBB Max Fast BB  Japanese Estimates
Displacement 80,000 tons 66,000 72,500 63,000
Length 975 975 975 900
Width 108 107 107 108
Draft 33 33 36 34
Speed 25 knots 25 knots 30 knots 23 knots
Armament 15-18/50 (5x3) 8-20 (4x2) 8-20 (4x2) 10-18

21-6 /50 (21x1) 20-5/38 (10x2)20-5 /38 (10x2)

4-3/50 AA 16-1.1 16-1.1

4-21 TT
Armor bet: 16 16 16 17
Main/upper Deck: 5/1.5 6.5/1.5 6.5/1.5 8.8
Face/roof Turrets: 21/8 18/7 18/7

A135 BB 1917

The story of BB 1917 istied to Secretary of the Navy Josegphus Daniels just like the South Dakota
and the Lexington. Thisisastudy in futility where the US could have had the best individual
battleships in the world but were hamstrung by politics. The16 gun was approved by the
General Board on 11/22/1911 but Daniels restricted the study to blueprints only. On 10/22/1912
he authorized a secret prototype which was successfully fired in August 1914. It was superior to
both the British and German 15 guns.

Battleship 1915 (becoming the New Mexico class) could mount either 12-14 or 8 of the new

16. In September 1913 (one year before the gun was successful ly fired), the board voted for a
ship with 10-16 . By October 6 sketch designs were available with 3 presented below. One of
these alternatives was the PENNSYLVANIA armed with 8-16 . All of these were more
expensive than the PA so the NEW MEXICO S wereonly slightly improved PA. In March 1914
characteristics for BB 1916 were submitted but Daniels ruled in July, 1914 (month prior to the

16 test firing) that the TENNESSE would duplicate the N EW MEXICO. In May, 1915 the
fiasco was repeated. Previous arguments had centered on the merits of the 14 vs. 16 when it
was not appreciated that battle ranges would increase significantly and at shorter ranges, the more
numerous 14: was a better weapon. The increased battle ranges in the North Sea and longer range
torpedoes proved the efficacy of Scheme #3 of 1913. It now became the basis of BB 1917. The



Superior model of BB1917 is represented by Scheme 166 which mounted their gunsin a TEXAS
arrangement. It is unfortunate that NEW MEXICO was not a PENNSYLVANIA with 8-16,
disappointing that these were not the basis of the TENNESSEE and a crime they were not built in
place of the MARYLANDSs.

Oct 1913#1  Oct1913#3  Oct 1913 # (PA hull) 166

Displacement 39,500 tons 35,500 tons 35,700 tons
Length 695 650 644
Width 99 96 100
Draft 31 30 30
Speed 21 knots 21 knots 20.5
Armament 10-16 /45(5x2) 10-16 /45 (5x2) 10-16:/45 (5x2)

22-5/51(22x1) 22-5/51(22x1) 22-6 /53

4-3 AA

Armor bet: 16 13.5 13.5
Deck/Splinter: 3.5 3 3/15

A209 CC1933
A137 BB1934-2
A138 BB1937 XVI

BB1934-2 BB1937 XVI CC1933

Displacement 35,000 tons 35,000 tons 33,500

Length 728 728 775

Width 102 108 92

Draft 31 32 32

Speed 30 knots 27 knots 31.5 knots

Armament 8-16/45(4x2) 12-14/45 (3x4) 9-14/50 (3x3)
14-5/38(7x2) 16-5/38(6x2, 4x1) 16-5/38 (8x2)

Armor bet: 1275 11 12

Deck/Splinter: 4.75/1 5.6 6/5 (magazine/machinery)

These three designs marked important milestones in the development of the fast US battleship
culminating in the construction of the NORTH CAROLINA. By June of 1933, Preiminary
Design ddlivered two battlecruiser designs (e.g. cruiser killers) to Admiral Pratt. The 12-12
design had inferior armament, inferior armor but better torpedo protection. The 14 versions
armor was mounted externally outside the machinery spaces and hung on the third torpedo
bulkhead over the magazines. This foreshadowed the SD/IOWA schema. She also suffered from
a wooded Q turret and an A turret with limited depression over the bow. Thiswas the same
turret, machinery and aircraft arrangement as Scheme G of the proposed BROOKL YN design. In
a stern chase, A turret would befiring at long range negating the limitations of the raised
forecastle while at short range, al 9 gunswould bein action. Nevertheess, it could escort
carriers, defeat the pocket battleships and Japanese cruisers and were 5 knots faster than the
KONGO. In adisplacement limited treaty environment and rapidly improving engineering
plants, it was an excellent design, only potentially countered by the HOOD. This model is one of
an American VANGUARD where enough triple 14 of the NV a nd PA existed to build four of
these battlecruisers. Thiswould have been a distinct improvement to the American battle lineto
replace 4 NV/PA with these ships. Ten years later ALASKA filled the role envisioned for these
ships. We need to notethat any Vanguard typerebuilds are only viablein atreaty environment
which freezes technology to that of 1920. Massive ships such as YAMATO and MONTANA



eliminate much of the usefulness of rebuilds unless they have specified functionality such as these
cruiser killers.

By September 1934, US designers were able to use the new light-weight power plants, welding
and tightly constrained hulls to match the HOOD. Scheme 2 used a lengthened SOUTH
DAKOTA 1921, a WASP power plant and sufficient protection to provide an immune zone of
21,000 29,000 yds against a 16 /50 (a more powerful gun than any mounted by other navies).
These studies provided the US with detailed information to resist the British attempt to reduce
battleships to 25,000 tons. The Japanese announcement on March 1934 that she was abandoning
the treaty also served notice that small capital ships were not viable. Thiswas an excellent design
that served as the basis for continuing studies. This author finds this a compelling ship matching
BISMARCK in speed and armor and having a superior armament with 16 shells weighing 500
pounds more than BISMARCK s 15 shell.

XVI was thefinal schemeinthe NORTH CAROLINA design. The key design factor for XVI
and the NC, was the quadruple 14 turrets that could be replaced by triple 16 guns. This allowed
for the escalation of the firepower of this ship without changing the rest of the design. Thisalso
allowed the ships to be ordered with 14 guns before the national elections and then converted to
16 after the elections. Oncethe 16 were placed on the s hips, the armor was insufficient to
protect her against her own size guns. Underwater protection was also suspect due to weight
limitations and the lack of knowledge of the size of the Japanese torpedo warheads. This used the
same singlefat funnel as the Max BB and had mixed single and twin secondaries. Nevertheless,
these were successful ships which could hold their own against all other opponents with the
exception of the YAMATO.

The following table estimates the composition of the US battleline had the battlecruisers been
built and/or WWII delayed. They have reduced building times because of the use of existing
turrets and barbettes and the fact that the tower assembly plans built for the NEW MEXICO were
available. We assume that we will start by laying down the CCsin 1934 so they are completed
after 1/2/1937 thus keeping within the Washington Treaty. Totals available reflect
decommissioning and commissioning ships (including rearming WY OMING) and planned
Japanese ships; historical reflects Pearl Harbor losses. The 27 BBs by 1946 matches the
minimum number needed in a two ocean war. American planners would have been worried
between 1936-1939 where the margin would have been reduced by one BB. The Japanese
battlecruisers and ALASKASs are not included. Decommissioned shipsarein red and rebuildsin
green. We have speculated on the MONTANA follow up design with our choice of the 65-8B.
This plan exactly matches those detailed on p.7 where the number of US capital ships needed was
27 for an Atlantic



Offensive/Pacific Defensive war plan.
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15/10 15/10 | 1934 CcC7 15
15/10 15/10 | 1935 CC8 15
15/9 14/9 | 1936 CC9 14
15/9 14/9 | 1937 NC CC10 13 1
WA
15/9 14/9 | 1938 SD 12 2
MA
15/9 15/9 | 1939 AL 12 3
IN
15/10 16/10 | 1940 IA 12 4
NJ
15/10 17/10 | 1941 MT MO |11 [2 |4
NH Wi
13/12 18/12 | 1942 OH 10 |4 |4
LA
ME
19/9 22/13 | 1943 Two- 10 |6 |6
65-8B
23/5 23/15 | 1944 Two- 9 |6 |8
65-8B
25/4 24/17 | 1945 8 |8 |8
27/17 | 1946 8 |11 |8
20/17 | 1947 8 |11 |10
31/17 | 1948 8 |11 |12

. Decommissioned shipsarein red and rebuildsin green.




A141A/A1441B BB65-8

BB65-8A BB65-8B
Displacement 67,000 ~75,000
Length 1050 1050
Width 120 122
Draft 35 36
Speed 33 knots 32 knots
Armament 12-16 /50 (4x3) 12-18 /48 (4x3)
20-5/54 (10x2) 12-6 /47 DP (6x2)

Armor Bet: 1575 @19degrees 16 @ 19 degrees
Deck: Main6.2, upper 1.5 Main6.2, upper 1.5

BB65-8 was designed in January, 1940 along with the other MONTANA variants which resulted
in the smaller MONTANA design. Thisincredibly large ship was designed with the new canal
locksin mind. Their extraordinary length was required because of the size of the machinery
compartments needed to generate 366,000 shp to achieve 33 knots. Thiswould be essentially
TWO (') MONTANA power plants driving 4 shafts requiring much more hull volume than was
available. Instead, this would have been a turbo-€ ectric drive installation that would have had
the further advantage of extensive subdivision similar to the earlier TED battleships and
battlecruisers. This was considered much too expensive and the smaller MT was finally approved
although never laid down.

The BB65 series leading to the MONTANA followed 6 slower BBs and the 4 (later 6) fast
IOWAs. Either aMT successor or a MT replacement once foreign designs were better
understood could be the BB65-8. Once foreign capabilitiessuchas YAMATO or H are
discovered, It isimponderable that such an expensive battleship like MONTANA be approved
without an apparent increase in firepower. The next class would need to be far superior in
capability. A minimum 30 knots was needed and there were many objections that all of the
designs only gained one 3x16 turret and some extra deck armor over the IOWA. BB65-8B isthe
obvious next step in the design of these ships. Ten 65 ton 5 /54 turrets are traded for six 240 ton
automatic 6 /47 turrets. Two feet more beam, another foot of draft, reduced main battery shell
count yields an incredibly powerful and fast battleship. Two of these would certainly be enough
to contain an H44, if they can find a place to dock for provisioning.



A142 TOWA with Flight Deck

Displacement 45,000 tons

Length 888
Width 108
Draft 36
Speed 33 knots

Armament 6-16 /50 (2x3)
4-5/38 (2x2)
2 Mk41 61 cdl VLS totaling 122 missiles
4 CIWS
Armor belt: 12.1
Deck: 5

No other capital ships have survived as long or have had as many ideas on how to be used as the
IOWAS. Their size, speed and survivability have generated variations to be used as troop
transports, missile carriers and hybrids with a flight deck. Six different Phase Il plans were
created with one having a flight deck and 12 AV-8B Harriers. Challenges to configuring an
IOWA in this fashion have been:
Blast pressurefromthe 16 gunsinterferes with missile launchers and life rafts
The proposed missile farms don t take into account the | ocation of X barbette nor the
compartments below thefarm. In many cases this placed the farm in the middle of the
hangar!
A Mk 41 61-cel VLS measures 29 x 27 x 25 deep. It weighs 230 t ons with missiles and
requires pumping facilities of over 1000 gallons/minute for fire suppression. The existing
ABL with four missiles weighs 33 tons trading off sufficient topweight of 8 ABLsfor one
VLS.
Replacing thetwin 5/38 with 5/54, 6 /55 or Mk48 8 /55 is diffi cult without substantial
changes and costs to the barbettes or magazines
Limited missile guidance capability considerably reducing AA effectiveness
Trunking of the funnels would be expensive while offsetting the after funnel would clear the
flight deck

Our model attempits to take all of these ideas into account by

1. Providing Aegis for the weapons system, including Mk51 Guidance

2. Providing amissilefarm that doesn t interfere with the flight deck or X Barbette. Mimicking
the Peripheral Vertical Launch System, their location eliminates the use of hull space,
increasing the safety of the ship from the loss of the missile battery and the loss of the shipin
the case of a magazine explosion. Located above the main deck amidships, and armored to
direct the force of the explosion outward, vital ship systems are protected.

Reducing bow trim and displacement by the removal of the armored control tower. This
helps offset the removal of X turret

Removing four 5 /38 mounts saving atotal of 240 tons, the weight of the second VLS
Providing alonger flight deck by eliminating the after control positions

Providing Landing Craft for a company of Marines

Assumed to be equipped with AV8-B Harriers, SH60 and V-22 Osprey. With the 85 wing
spread of the Osprey, insufficient flight deck width would exist for arolling take off,
reducing her lift capacity by 7,500 Ibs. However, if you want to offset the after stack to
starboard, you will create the necessary flight deck width.

w

No ok



8. Whilenot visible on a model but relatively cheap, add to the 60Ib STS main deck sufficient
thickness of STS to make up the difference between the loss of X turret and the addition of
the flight deck. This would provide protection to the ship below the hangar in case of any
hangar explosions.

Incorporating extensive flight operations in an IOWA is possible but it does reduce the protected
nature of the obsolescent battleship by introducing flammable aviation fuel and an unprotected
flight deck and hangar area. On the other hand, you achieve what the Russians were not able to
do with their large flight-deck cruisers and heavily armed carriers; create a single ship that can be
independent, salf-sufficient and irresistible. And no matter what, this is cheaper than any of the
Navy s current CG(X) which are expensive, vulnerable, under-armed and ugly.



A202/203/204 LEXINGTON 1921/1916/Fast BB D

These ships had a long conceptual stage, were interrupted by WWI and were finally
cancelled by the Washington Treaty. Designed (Design # 169) as scouts able to overwhelm a
screen of light ships, they started as battlecruiser equivalents to the NEVADA with 10-14 guns,
7 funnels and capable of 35 knots (A203). High speed required voluminous machinery space and
a high freeboard to maintain speed. Turbo e ectric machinery was introduced in these ships and
then adopted for the COLORADO and SOUTH DAKOTA. Heavy machinery, alarge hull and
powerful gunsleft little displacement for armor. Half of the 24 boilers were above the armor
deck which raised concerns over their protection. The ends were so fine that the original turret
arrangements called for triples over twin like the PENSACOLA. The original armor scheme
provided protection only against the light cruisers they were expected to encounter in an enemy
screen. Design 169 was approved on June 30,1916, only weeks after the battle of Jutland.

By January 1917 (same month the preliminary designs for the TILLMAN were
completed), BuOrd wanted to replace the main armament with at least 6-16 /50s and the 18-5
with 16-6 /53. While the General Board was rgjecting this, boiler and machinery design
improved so that fewer boilers consumed less space. Now only five funnels were required and
new plans were completed in May, 1917. Entry into WWI delayed construction and provided an
opportunity to modify the ship once again. By September 1917 the updated plans called for 16
and 6 guns, 8 torpedo tubes and 4 aircraft. Design work w as completed by October 1918.

While the design work was being completed, C& R obtained copies of the plans for
HOOD and battle damage assessment at Jutland and Dogger Bank. By June 1918, a new concept
in US battleships was ready. Design D combined the LEXINGTON machinery in afuller hull
with the SOUTH DAKOTA armament with a 12 belt and 3 upper deck capable of 29 knots.
There was no armor deck at the main deck level but a2 spl inter deck at mid-belt completed the
deck armor. These shipsalso had a10 casemate belt similar to German ships that provided
complete protection up to the main deck. If the casemate belt was diminated, 1.75 of deck
armor could be added to the splinter deck or the main deck. Thiswould have also improved the
structural strength of along, narrow ship with heavy turrets at the ends. Unknown at the time,
Design D was significantly superior to al the British and Japanese ships. The General Board
disapproved because they were worried that these ships would cause a revolution like the
DREADNOUGHT and render the entire battle fleet obsolete. What they did not recognize is that
the HOOD already did this and the Japanese were sureto follow the British lead. The other
major issue was cost. Four SOUTH DAKOTA 1921sor four LEXINGTONSs could be built for
threeDesign D s. Itisinteresting that Bywater sbook on The Great Pacific War contemplated
building battlecruisers mounting 18 guns; simply replace the main turrets of Project D with twin
18 and you have Bywater s battlecruiser.

There was much vacillation in the General Board about what kind of war would be
fought and what type of ships would be required. Design D foreshadowed the future changein
US philosophy, which was embodied in all the fast BBs of WWII. Unlike the dreadnoughts,
firepower and speed were emphasized over protection. Foreshadowing the SOUTH
DAKOTA/IOWA evolution, 10,000 tons was required to improve the speed of the SD 1921 by 6
knots. LikeProject D, four SOUTH DAKOTA 1942s could be built for three IOWAs. If the
Washington treaty had not intervened, either BB1923 or these ships would have been very likely
SOUTH DAKOTA 1921 successors because both would have been cheaper than the TILLMAN.
The choice would lie between a powerful, slow BB carrying 18 guns or afast BB with slightly
less firepower and armor.

The battlecruisers were slightly redesigned with the knowledge that no armor greater than
9 inthickness was pierced at Jutland and this became the new protection standard. Asfinally
designed, LEXINGTON had asloping 7 bdt that was the equivalent of the9 Jutland
Standard . This paled in comparison with both the Japanese and British fast capital ships. Deck



armor was spread over 4 decks to contribute to hull strength. The upper deck was 2.25 with an
armored deck (splinter deck) of 2 at the waterline. Th e two decks in between had 1.5 of armor
over the outer 18 feet. Shells penetrating the side above the armor belt or penetrating the outer
edge of the upper deck would be fused and explode with the armored or splinter deck containing
the fragments. The angle of descent would have ensured that shells hitting the center of the decks
would also penetrate the outer deck on the far side of the ship and also be fused. Given what we
now know about spaced armor, this armor schema may not have been as bad as many critics
believed.

If her armor was weak, her underwater protection was superb. Post WWI capital ships
mainly succumbed to underwater damage from submarine or aerial torpedo. Beltswererardy
penetrated and the most serious loss in a gun action was centralized fire control. In this respect,
perhaps the combination of high speed and powerful 16 guns would have served them well as it
didinthefast BBs of WWII. They were capable of escaping any other capital ship ever built.
LEXINGTON and sister SARATOGA were converted to aircraft carriers whose contribution to
the US Navy was even more important than the stillborn battlecruisers.

LEX 1921 LEX 1916 Design D
Displacement 43,500 33,500 54,500
Length 874 874 874
Width 106 92 106
Draft 31 30 32
Speed 33.75 knots 35 knots 29
Armament 8-16 /50 (4x2) 10-14 /50 12-16 /50 (4x3)
16-6 /53 (16x1) 18-5 16-6 /53
Armor Bet: 7 sloped at 10 degrees 5 12
Deck: Main 2, upper 1.5 15 2 main, 2-3 upper

Turrets: face 11, roof 5 face 6 face 16, roof 6



A313 USProjected Cruiser C-1

US cruisers during and after WWI were subjected to the same design vacillation as the
battleships. The major difference was that at least some of the battleships were built. Cruiser
design ran the gamut from the small scout through medium sized ships with a small number of
large guns to the LEXINGTON 1916 which was designed to overwhelm the cruiser and destroyer
screen of an opposing fleet. Smaller ships such as cruisers and destroyers were not pressed
forward with the same vigor as the capital ships because it was felt they could be built quickly in
any wartime scenario. Only the battlefleet would truly be, come asyou are.

The OMAHA represented thefirst successful cruiser design in over adecade. Fast,
maneuverable and relatively powerful, it compared well with any other countries cruisers.
Cruisers more powerful than the British HAWKINS with sufficient range for Pacific operations
wererequired. Range required size resulting in sufficient displacement for a wide range of
armament and protection. The6 gunwaswell liked with the pedestal mounts yielding rapid fire.
Its maximum effective range was far lessthanan 8 gun. The8 gun was not particularly well
liked. It was mounted in thefirst battleships as the largest available rapid fire gun and the same
twin mount was installed in the early cruisers. Whilethe new 8 gun had an effective range over
the horizon, it only fired at 3 rounds per minute. The 10 gun was preferred becauseiit fired just
as fast and the shell was twice as heavy. It had been mounted in the last large US armored
cruisers.

US designs had always emphasized protection against the armament carried. As can be
seen from some of the immune zones, this was not possible on these displacements, particularly
against the 8 gun. It was proposed that these ships at least be protected against destroyer fire so
they could break up attacks while serving as a screen.

As shown in the table, the designs moved through many stages with 8-8 being a
common armament. The existence of these designs provided the technical weight the US needed
to argue for a 10,000 ton cruiser at the Washington treaty. Original designs asked for asilhouette
similar to the battlecruisers to create confusion. The model presented has a single triple turret
forward and two twins aft, reminiscent of the TRE KRONER many years later. Thiswas chosen
to give a one-gun superiority over the HAWKINS in bow, stern and broadside arcs. The US
cruiser was much faster than HAWKINS with a greater radius. Actual development led to the
PENSACOLA, which, likethe fast BBs of WWII, favored speed and firepower over protection.
If you like to build a fleet based on no Washington Treaty, you will need these cruisersto screen
your carriers and LEXINGTONSs while the OM AHAS screen the battl ef | eet.

Oct, 1919 Jan, 1921 March, 1921  April, 1921 PENSACOLA
Displacement 10,000 tons 12,000 tons 11,250 tons 10,000 tons 9,111 tons

Length 620 635 625 600 585
Width 57 57 57 57 65
Draft 18 21 21 21
Speed 36 knots 345 345 34 33
Armament 7-8/ 6-8 6-8 8-8 10-8
4-5/51 4-5/25 4-5 /25 4-5 /25 4-5 /25
4-3 AA
6-21 TT 621 TT 621 TT 6-21 TT 6-21 TT
Armor belt 3 5 4 15 2.5
deck: 3 25 1.0 1
Imm Zone 6 11k-21k

Imm Zone 8 16k-21k



A205/206/207 CA2D, 1940 Sketch #2, CAC

The collapse of the Washington treaty allowed US designers free reign to design adequate sized
cruisers to meet thefleets needs. Thisled to the unlimited designs of the ALASKA,
WORCESTER and DES MOINES. There existed the very definite need for a super cruiser to
provide an effective counter to the treaty cruisers, particularly as carrier escorts. Thisrequired a
larger ship with overwhelming firepower, high speed and effective armor. Dozens of designs
were studied and all of them had Spring Style design sket ches presented to the General Board.
All of the Superior ships are built to the design sketches.

Also at this time the US devel oped their new 12 /50 with a heavy 1140 Ib shell. Thiswas an
excellent weapon with superior ballistics and penetration than the German 11 /55, the British
15 /42 and 14 /45, and the Japanese 14 and 16 guns. (Imaginethe VA NGUARD with 12-
1222

) Photo # 5-511-6 Proposed Heavy Cruiser, design study CA2-D of 18 January 1940
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PRECIMINARY DESIGN

At the high end of the spectrum was CA2D of January 1940. This heavy battlecruiser was built
on an IOWA hull and power plant with an external armor belt. Fast and well armed, it would
have overwhelmed any cruiser and most battleships. Unfortunately, it cost nearly the same as an
IOWA (@$100 million) and required the same building resources. It simply could not be
afforded. Asoriginally designed it contained the lower fire controls associated with cruiser
design and not the tower fore mast of the ALASKA. The Superior model is built with the tower
fore mast which provided long range fire control consistent with thelong range 12 gun. CA2D
was originally thought to cost $80 million but the smaller ALASKA cost $74 million, 15% more
than originally projected, thus making the projected CA2D cost about $90 million.

Similar in sizeto the DES MOINES was the 1940, Scheme #2 which was considered a
convertible cruiser. Preiminary designs of March, 1940 were a flush deck hull with aircraft
arrangements aft. Scheme #3 was slightly larger with threetwin 12 turrets. Scheme #3 with 6-
12 would be an effective cruiser killer with two having an excellent chance against
SCHARNHORST. It would also be effective against the feared Japanese pocket battleships.



However, it was not really convertible without rebuilding the ship. Further design studies proved
that the displacement would have to be increased to 24,100 tons to effectively housethe 12 guns.

Designed on an ALASKA sized hull was the CAC with 12-8 guns. Thiswas a powerful ship
with a good immune zone against cruisers but the armament was not overwhelming. The hull
was stepped abaft the third turret and aircraft arrangements were amidships. Thiswas a
downsized design of a March, 1938 24,100 ton cruiser which had 13 more beam, torpedo
bulkheads, aircraft aft and 35 knot speed. These sketches were completed by BuShipsin March
1941.

CA2D 1940#2 CAC ALASKA DES MOINES
Date January, 1940 March, 1940 March, 1941  January, 1941 Nov, 1943
Displacement 38,700 tons 15,750 tons 20,000 tons 27,500 tons 19,930 tons
Length 888 716 808 808 716
Width 104 72 77 90 76
Draft 24 25 31 26
Speed 33 knots 33.2 33 33 325
Armament 12-12 /50 12-8 (4x3) 12-8 (4x3) 9-12 (3x3) 9-8 (3x3)
16-5/38 12-5/38 12-5/38 12-5/38 12-5/38
16-1.1 821 TT 821 TT 56-40mm 24-3 /50
Armor belt 13 5.7 7.6 9.5 @10 6
Deck(upper/main) 1.2/2.5 1.2/3 1.4/4.25 1/35
Imm Zone 8 15k-24k 12k-30k
ImmZonel2 18k-26k 19k-23k
Rounds/minute 36 36 36 27 90!
Weight/minute 41,040 12,060 12,060 30,780 30,150
Cost $90 million $74 million $48 million

The outcome of all these studies was that a very large ship (CA2D) was unaffordable. A 20,000

24,000 ton ship with 12-8 or 6-12 would not be as good as adding 3,000 tons and giving her 9-
12 (ALASKA), particularly in weight of fire. By building automatic 8 guns, you could fire 2.5
times as many 8 shells with DES MOINES compared to the 20, 000 ton cruiser. By comparison,
an IOWA could fire 48,600 [b/minute and BALTIMORE 9,045 Ib/minute.

Despite their expense, these studies led to the conclusion that the ALASKA and DES MOINES
represented the best value for the tonnage and money. If the war in Europe had not been raging,
perhaps the expensive ALASKA or DES MOINES would not have been built. Only the US had
the luxury of affording very expensive ships. As acomparison, BROOKLYN cost $25 million
and CLEVELAND cost $34 million. Each of these models has been built with improved 40mm
AA asthey might have appeared in the Pacific.

A208 CA, Scheme 3

This fascinating look at cruisers envisioned convertibles where ships like CAC would substitute
twin 12 for 8 turrets 1,2 and 4. If other countries s tarted building super cruisers, this
accommodated the possibility of growth while not starting a spiraling cruiser race. Oneissueis
that the cruisers would trim 2 feet at the bow because of the lack of a fourth turret aft. 1t was
envisioned that two of these would have a reasonable chance against the SCHARNHORST. The
choices were between a large, balanced 12 gun ship (CAZ2 ser ies which becamethe ALASKA), a
balanced CA with 12 8 guns making many hits (CAC), and this compromise which had the 12
guns but only protection against the 8 shell.



CAlll CA3 CA MM

Date March, 1940 June, 1940

Displacement 20,000 tons 17,300 tons 22,500 tons

Length 735 710 735

Width 78 74 78.5

Draft 25 24.5 25.8

Speed 34.4 knots 33.2 35

Armament 6-12 /50 6-12 (3x2) 6-12 (3x2)
12-5/38 12-5/38 12-5/38
16-1.1 16-1.1 24-1.1

Photo # S-511-15 Heavy Cruiser Study, Scheme 3 of 20 March 1940

FRELIMINARY DESIGH
URERA CRESSZE 3TUTY
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A518/A519 August to December, 1940 Armored Carriers

Date CV-A CVv-B MIDWAY
Displacement 44,500 tons 38,500 tons 45,000
Length 900 900 900
Width 111 104 113
Draft 32 32
SHP 172,000 150,000 212,000
Speed 33 knots 32 knots 33 knots
Armament 9-8/55 16-6 /47 (4x2, 8x1) 18-5/54
8-5/38 84-40mm

Aircraft 112 91 144
Armor FD 1 1 35

HD 35 35 2

AD 2 2 2

Belt 7.6 5 7.6



These were two of the competitors for the MIDWAY design. Asagroup, these were
fully armored carriers evolved from the CV-9F of the ESSEX. Designed just after thefirst four
ESSEX were laid down, the focus was on a ship that could protect herself against cruisers as well
asaircraft. Several significant factors contributed to each design.

Power plants were only availablein three sizes; ESSEX (150,000), MONTANA
(172,000) and IOWA (212,000). T hese ships approached a size where the ESSEX power plant
was insufficient to guarantee 30 knots wind over deck if there was any hull fouling. This
essentially eliminated the ESSEX plant requiring a much larger engineroom. The MIDWAY
finally adopted the IOWA plant but with far greater subdivision than even the MONTANA giving
her very complete underwater protection.

TB TB TB TB TB TB TB TB TB

ER PR BR BR BR BR BR BR Evap

AMR Evap | SSTG ER PR SSTG ER Bow

ER PR BR BR BR BR BR BR AMR

TB TB TB TB TB TB TB TB TB

AMR Aux Motor Room BR Boiler Room Evap Evaporators ER- Engines
SSTG Turbo Generators TB Torpedo Bulkheads

Heavier aircraft required a thicker flight deck; the heavy deck armor led to awider beam
and lower flight deck to the water to preserve stability. Armor was required to protect against
bombs and shell fireto prevent the loss of the ship like the GLORIOUS. The lower flight deck
would allow spray and even green water to sweep the bow eliminating the preference to use the
forward end of the flight deck as an aircraft park. This problem would not be fully resolved until
the advent of the angled flight deck. Finally, the experience of the ILLUSTRIOUS a month later
in January, 1941 proved the value of armor. Thelocation of the penetrating hit was compared to
the ESSEX with the surprising conclusion that the ESSEX would have survived. It was
recommended that the hanger deck be divided by 1 STS bulkheads to restrict the spread of
damage. Further studies with increased armor lead to the final design of the MIDWAY .

An 8 armament was preferred but it ledto alighter 5 AA armament. This was felt
acceptable since the fighters should be her main defense against aircraft. 1t was not until 2 years
later that the battles in the Solomons revealed the inadequacies of the slow-firing 8 cruisers
which led to the design of the DES MOINES with automatic 8 guns.

Theautomatic 6 gun was still in an early stage of development (not operational until
1949!) and CVB could not mount it and transit the Panama Canal unlessthesingle6 gunsin the
deck galleries were Single-Purpose. This model is predicated on having DP single and twin
6 /47, hencethelarger hull. Not only isthis a superior anti-surface weapon due to the rounds-
per-minute but in an AA mode, they have 50% greater range than the 5 /38 and a 50% greater
lethal radius. The MIDWAY s 18 -5 /54 gave her both a good ant i-surface and AA capability.
Finally, CV-A shull lead directly to the MIDWAY design.




B102LION

These ships proved that lessis not better. The British deliberately chose to limit displacement to
40,000 tons in a futile attempt to convince other powers to limit the size of their ships. Every
other power had already broken this limit on ships building or planned. However, this limit did
allow the LIONs to be able to be docked in additional ports compared to larger ships. Despite
these faults, they would have been valuable additions to a fleet that lost 5 capital ships during the
war with several more permanently crippled.

Successors to the KING GEORGE V, they corrected the issue of an insufficient main armament.
The protection and propulsion scheme was nearly identical to the KGV, which proved to be
inadequate under war conditions. The armor scheme was good with the armor estimated to be
equivalent to American armor 25% thicker. Unfortunately, the planned underwater protection
scheme proved disastrous for the PRINCE OF WALES. Despite being designed to withstand a
1000 Ib torpedo warhead, the POW s hull was breached by a smaller warhead. Hatches between
bulkheads were warped causing massive flooding across the ship and loss of power. The
machinery was not as advanced as the Americans or Germans and they carried less than half the
fud of the Americans or Germans. The lack of sheer at the bow meant that these ships would
have shipped a lot of water lowering their effective maximum speed in heavy wesather.

LION and TEMERAIRE werelaid down in 1939 with CONQUEROR and THUNDERER to be
laid down later that year. Construction was not significantly advanced because it was not felt
they could be finished in time for the war and because of other more pressing construction. Two
more were projected under the 1940 estimates. LION was redesigned in 1942 to improve
underwater protection, reducing belt armor over the machinery, increasing endurance and
improving AA defense. The most important change was to increase the bow height from 28 to 37
feet. Superiors model of LION 1942 can be converted to the earlier design by bending the bow
down until there is no sheer and then filing the waterlineflat.

Battleships were still considered as part of a balanced fleet latein the war. Thefinal design of the
LION was significantly larger than previous ships. Theturrets in particular were larger and
capable of faster firing.

Lion 1939 Lion 1942 Lion 1944
Displacement 40,550 tons 42 550 tons 56,500
Length 793 793 830
Width 105 108 115
Draft 30 30 35
Speed 30 knots 28.25 knots
Armament 9-16 /45 (3x3) same same
16-5.25 (8x2) same same
92 2pdr AA (10x8,3x4) 72 2pdr AA (9x8)
Armor belt: 14.7 14.7 same
Deck: 5.9 59 same

Turrets: 14.7 face, 6 roof same
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Lion and Super Lion engaged!

B110 VANGUARD 1946

Last of the British battleships, desired before the war started but not finished until after the war
ended, VANGUARD was the largest, best protected ship produced by Britain. Built with off-
the-shelf components, she could have been finished much more quickly if needed.

VANGUARD was first proposed in March 1939 using the turrets from the GLORIOUS and
COURAGEOUS. Using the machinery, protection and endurance of the KGV, a new battleship
could be made very quickly. If this concept ship was successful, sisters could be built around the
turrets of the REVENGE class battleships that were due for replacement. Likethe LION,
VANGUARD had the same propulsion and radius issues and the torpedo bulkhead still had a step
init that reduced its effectiveness. However, watertight and damage control effectiveness was
considerably enhanced by diminating the many watertight hatches in the bulkheads and replacing
them with watertight scuttles in the overheads.

Displacement: 42,300 tons

Length 814

Beam 108

Draft 34

Speed 29.5 knots

Armament  8-15 /42 (4x2)
16-5.25 (8x2) dual purpose
73 40mm (10x6, 1x2, 11x1)
Armor Belt: 13.73/ 12.75 (magazines/machinery) tapered to 4
Deck:5.9/4.9 (magazines/machinery)
Turrets 12.75/10.8 /6.9 /5.9 (face/side/back/roof)

Superior s VANGUARD is also built with off-the-shelf com ponents. This upgraded out-of-
production model uses the QE 15 turrets, KGV 5.25 turretsand new sextuple and single 40mm
AA. The hull has been upgraded with hatching, raftsand a visible armor belt.

As part of the What-1f? scenario of WWII starting five years later than it did, how would
VANGUARD be used? A likely scenario would be a battlecruiser squadron based in Gibraltar



whereit could help the French against the Italians or sortieinto the Atlantic. VANGUARD, a
rebuilt HOOD, RENOWN and REPUL SE wereindividually superior to the German surface
raiders including the OPQ battlecruisers. Asasquadron with air cover, they would have
overwhelmed single German battleships and provided a fast squadron to locate the H/Graf
Zeppelin battle groups. It would also have been logical for the DUNKERQUE and
STRASSBOURG to be part of this battlecruiser squadron while the French battleships engaged
theltalian fleet.

B111 Super Lion (16E-38)

Thiswas one of the LION variations investigated in 1938. Whileit may have been too large and
expensivein 1938, it represents a logical next step in 1942. Two LIONs each were programmed
for 1938, 1939 and 1940. By thistime the trends in German, Japanese, French and Russian ships
were becoming known. Britain would have to increase the size of her shipsto remain
competitive. Thiswould have meant new docks while the beam would have precluded passing
through the Panama Canal.

Displacement 48,500 tons
Dimensions 850 x 110 x 33 feet

Speed 26 knots
Armament 12-16:/45 (4x3)
16-5.25/50 (8x2)
84-2pdr (10x8, 1x4)
Armor belt: 14.7
Deck: 5.9

Turrets: 14.7 face, 6 roof

These ships matched the size of the cancelled INVINCIBLES of 1921. They had superior
armament at the expense of speed and to some extent, protection. Speed could not be improved
without increasing the size of the ship to house more powerful machinery.

These ships gave up 12,000 tons to the comparable MONTANA. On 80% of the Montana
displacement, they had an inferior main and secondary armament, speed, underwater protection
and armor. Despitethis, superior numbers of shells would have leveled the playing field against
the Germans. However, they also represent the maximum effort an impoverished Britain could
afford to maintain her empire. It isalso interesting to compare their characteristics against LION
asredesigned in 1944 which was a larger ship with less armament. Improved weapons could
only be matched by increasing the proportion of the ship devoted to protection.

B112 N3

Approved in November 1921, the N3 was the battleship companion to the INVINCIBLE (G3)
laid down the previous month. Less than 50 feet shorter than their battlecruiser cousins, the N3
would have a heavier main battery, heavier armor and be capable of 23 knots so they could
operate with the existing battle fleet. Armor arrangement was similar but the machinery
arrangement was switched with the boiler rooms aft of the engine rooms. This meant long shaft
lengths which could pose the same problems of opening the entire hull if hit by a torpedo as
happened with the PRINCE OF WALES.

However, in July 1921 the Five Powers wereinvited to a disarmament conference that
commenced on November 12, 1921, the same month these ships were approved. On February 6,



1922 the Washington Conference confirmed the new treaty restrictions and the G3s were
cancelled aweek later. The N3swere never ordered or laid down. Design characteristics were:

Displacement 48,500 tons

Dimensions 820 x 106 x 33 feet

Speed 23 knots

Armament 9-18:/45 (3x3)
16-6 /50 (8x2)
6-4.7 /43 AA
40 2pdr (4x10)
2 245 Torpedo Tubes

Armor Belt: 15/13.5 inclined at 18" over the magazines/mach inery
Deck: 8 over magazines/machinery
Turret 18 face, 8 roof

B113 BB1935 15A/B
B206 F3

Numerous design studies to replace the G3 (cancelled by the Washington Treaty) had been
completed in 1921 as part of the NELSON preliminary design. Design F3 envisioned a 15

armed ship that could be reasonably well protected and achieve 28 knots. Alas, the mineis
bigger than yours syndrome in battleship guns dictated that the British had to accept 16 guns
for the NELSON condemning them to only 23 knots. This was unfortunate because the British
lost the opportunity to have a post-Washington Treaty fleet of 14 BBs (5 QE, 5R, 4 IRON
DUKE) screened by afast wing of 28 knot ships (2 F3, HOOD, 2 RENOWN, TIGER). This
would have caused much angst among the Japanese (KONGOs at the time were only 26 knot) and
the US (cancelled LEXINGTONS). Moreimportantly, the existence of a fast BB in 1936 could
have allowed the British to take the time to produce the 15A/B which would result in atotal of 10
(515A, 2 F3, HOOD, RENOWN, REPUL SE) high speed 15 battleshi ps broadly comparable but
more numerable than BISMARCK and LITTORIO.

By the mid 1930s, the British were convinced they had to rearm due to increasing world tensions.
Unable to convince anyone that smaller battleships should be built, they studied the differences
between 30 and 27 knot ships armed with 14, 15 or 16 guns. It was clear from the studies that
on ether the 30 or 27 knot hulls, an armament of 15 guns provided the best balance of fire
power and left enough weight for good protection. Despite having 15 years to accept the best
balanced battleships design, the British still did not get it right; time constraints and the treaty
restrictions required a quick decisions leading to the KGVs.

Dueto treaty considerations and the run down condition of the armaments factories, the KGV
class was fitted with 14 guns. By contrast the Ameri cans waited and were able to escalate to 16
guns but at the expense of NORTH CAROLINA being serviceready ayear after the KGV. The
British position proved correct; they didn t have a year and needed the KGV's even sooner than
they became available. It is not clear if torpedo tubes were planned for these ships. They were
for the 12 gunned small BBs. Therefore, they have been inc luded but can be removed if you
desire. This ship happens to be a personal favorite of this author. A well balanced 30 knot ship
could be built on 35,000 tons. And you can build 6 of them for 5 BISMARCKSs.



F3 15A 15B Bismarck Littorio
Displacement 35,000 35,000 35,000 41,200 40,500
Dimensions 740 x106 x 29 770x 104 x 31 | 770x 104 x 31 | 820x118x31 780x108x34
Speed 28 30 27 30 30
Armament 9-15/50 (3x3) 9-15:/45 (3x3) | Same 8-15/47(4x2) 9-15/50 (3x3)
8-6 /50 (4x2) 20-4.5 (10x2) 12-5.9 (6x2) 12-6 (4x3)
32 2pdr (4x8) 32- 2pdr (4x8) 16-4.1 (8x2) 12-3.5 (12x1)
10-21 TT 16-37mm AA | 20-37mm AA
4 aircraft 4 aircraft 3aircraft
Armor belt 12 12.5 14 12.6 14.2
Armor deck* 713.25mag/mac | 5.25 6 5.7 (tota) 6.7 (tota)
Turret 16 15 15 14 15
Hull weight 13,500 13,500 13,200 11,506 10,441
Machinery wgt | 4,100 2,875 2,375 2,756 2,267
Armor wgt 9,970 11,155 11,955 17,263 13,451
Armament wgt | 5,400 6,270 6,270 5,960 6,462
Gen Equipmnt | 850 1,200 1,200 1,815 4,583
Fuel 4000 4,000 4,000 8,167 4,161
Margin 180

* German and Italian deck armor was in multiple layers and in the case of Littorio thinned at the
edges. British deck armor was in asingle layer but lacked an upper deck layer (American design)

that would fuse shells or bombs.

B114 LION Hybrid

If theoriginal LION design proved that less is not better, this concept reduced her battleship
qualities even further. By definition, a hybrid attempts to combine the functions of two different
types of ship, one usually being an aircraft carrier, at the expense of not being as powerful asa
ship with pure functions. The thinking was that for 1/3 of a BB you could get %o of aCV. This
ship was proposed in 1941 asaway of providing fighter coverage and very limited strike
capability totaling only 14 aircraft. This ship was seen as very inferior to a battleship with an
unarmored hanger, unprotected uptakes and potential damage to the flight deck from the gun
blast. She sacrificed 1/3 of her firepower, gained virtually no strike capability, and offered a
larger target to the enemy. Since she could not be finished until 1945 at the earliest, and the
return on investment dubious, the idea was shelved.

Displacement
Length
Width

Draft

Speed

Armament

Armor

Lion Hybrid
44,750 tons
800

112

30

28 knots

6-16 /45 (3x3)
16-5.25 (8x2)

64 2pdr AA (8x8)

12 fighters, 2 torpedo bombers

bet: 13
Deck: 5.9

Turrets: 14.7 face, 6 roof




B204 INVINCIBLE 1921 (G3)

Financially exhausted by the expenses of WWI, Britain began feeling pressed by her two allies
plans for greatly expanded fleets. The new ships of the United States and Japan would dwarf
even the enormous HOOD. Designed during 1920 and laid down in October 1921, all work
stopped after 3 weeks on the ways due to the Washington Treaty.

Unlike earlier British capital ships, their dimensions were only limited by the Panama and Suez
canals. Designsranged from 43,750 to 53,100 tons. Eventually the G3 was approved in
December 1920 and unofficially assigned the | names of the first four British battlecruisers
(INVINCIBLE, INFLEXIBLE, INDOMITABLE, INDEFATIGABLE). Design characteristics
were:
Displacement 48,400 tons
Dimensions 856 x 106 x 33 feet
Speed 31 knots
Armament 9-16:/45 (3x3)
16-6 /50 (8x2)
6-4.7 /43 AA
40 2pdr (4x10)
2 245 Torpedo Tubes
Armor Belt:  14/12 inclined at 18" over the magazines/machi nery
Deck: 8/4 over magazines/machinery
Turret 17 face, 8 roof

These ships were the first British dreadnoughts designed without any stern arcs of fire. X turret
was located between the bridge and after superstructure with only a40” blind spot at the stern.
This allowed the belt and deck armor over the magazines to be maximized over a minimum
distance. The belt was internally sloped which allowed the beam to be maximized. Deck armor,
particularly over the magazines, was better than any of her contemporaries.

Compared against the Japanese and American ships, this design was better balanced. Triple
turrets saved weight, which was utilized for armor. Secondaries in turrets were an enormous
improvement over the casemate mounts. AA was exceptionally complete although the 2pdr
mount took 10 years to develop. Speed was only marginally less than the LEXINGTON. This
ship introduced the tower superstructure that was used on subsequent new and rebuilt battleships.
Although cancelled, the turrets and general design were used as the basis of the NELSON class,
theonly 16 battleships ever completed in Britain.

If an Achilles hedl existed for these ships, it was in the deck armor over the machinery or the
shorter length of the belt. Experience with the YAMATO and MUSASHI showed that extensive
flooding of unarmored spaces, particularly in the bow, could lead to loss of speed and
maneuverability and subsequently the ship. Nevertheless, these were arguably the best ships of
their time and would have held their own against any ships built in WWII.



B205 HOOD 1944

HOOD prowling the sea lanes for the new German fleet
WWII interrupted Britain s plans to modernize her battle fleet. For the NELSON and RODNEY,
this meant that their careers would be cut short because they could not be spared for extensive
modernization. For the HOOD, the results were far moretragic. It was originally thought that
inadequately armored magazines and exposed torpedo warheads led to her rapid destruction by
the BISMARCK. Recent dives on the wreck suggest that her after magazines were pierced by a
diving shell (similar to the PRINCE OF WALES in the same action). The forward magazine
could have exploded when the rapid list and potential electrical firesignited the powder in the

trays.
No plans exist of the proposed changes to the HOOD. Proposals developed in 1938 called for the

following:
1 Install new main and auxiliary machinery; Weight saved would be used to increase
the deck armor.
2. Remove the conning tower and install new bridges

Rearrange the protection. The best of the schemes was to delete the upper 5 belt,
leavethe 12 and 7 beltsin place, and increase the deck a rmor to 5 over the
magazines and 4 over the machinery.

Replace the secondaries with 16 5.25 (8x2)

Increase the AA armament to 6 octuple 2pdr

Install a cross deck DIIIH catapult similar to the KGV

Remove the torpedo tubes

No ok



Several proposed drawings have appeared in Breyer s Battleships and Battlecruisersand in
Warship International. None of these is completely satisfactory because they dont take into
account machinery and magazine arrangements or the need for secondary fire on fore and aft
(four-corner) bearings. Superior s HOOD 1944 is modeled on British practice with their most
recently modernized ships, the QUEEN ELIZABETH and RENOWN, and the features of the
KGV class. Ascompleted she bears a superficial resemblance to the VANGUARD with twin
funnels, modern superstructure and two main turrets fore and aft.

Theforward and aft control towers have been replaced by structures that resemble the KGV.
Aircraft hangers have been installed next to the after funnel asin KGV and RENOWN. A DIIIH
catapult is located on the main deck between the hangers and after superstructure.

The 24 boilers located in four boiler rooms would have been replaced with 8 Admiralty 3-drum
boilers. Theboiler rooms would have been reduced in size to provide more extensive
subdivision. The engine rooms would have also been subdivided asin WARSPITE, RENOWN
and QUEEN ELIZABETH to provide better subdivision and reduce vulnerability to single hits.
This reclaiming of space was vital for installing the new secondary armament while the new
machinery would have improved HOOD s speed to that of when she was first commissioned.

Lying between the forward boiler room and 15 magazines were the 5.5 magazines. Space
gained from the boiler room and the 5.5 magazines would have been used as the forward 5.25
magazines. Theforward 5.25 guns would have been mounted forward of thefirst funnel directly
over boiler room one to take advantage of this magazine space. The after 5.25 turrets would
have been located in the area vacated by the4 AA. The 4 and 5.5 magazines would have been
converted to servethe5.25 .

Thelength and size of the HOOD would have provided additional opportunities for AA gun
emplacement. Four 8x2pdr are mounted in the standard arrangement abreast the funnels. Length
aft would have allowed an 8x2pdr to replace the twin 4 AA whil e retaining the aft 8x2pdr on the
bandstand. Two 4x2pdr on the bridge wings would have given good coverage forward asin the
HOWE and ANSON. Twin 20mm would have completed the light armament. This would have
given HOOD the best AA coverage of any of the British Battleships.

Tired of losing the HOOD to the BISMARCK in your war games? Take BISMARCK on with
the rebuilt version as the British planned! Seewhat 5 dec ks, higher speed; modernized 15 guns
and new fire control equipment do for you in the Battle of the Atlantic.

B306 British Planned Heavy Cruiser (Admiral Class)

At the outbreak of the war new large cruisers were desired. Free of treaty restrictions, the British
wanted ships that could catch and destroy the large German cruisers. The 9.2 (380Ib) gun was
initially suggested but this would have created |ead-time design problems and supply issues with
these being the only ships of this caliber. Animmune zone of 14,600 to 24,000 yards against 8
shell was sought. Ancther significant issue was that 2 VANGUARDSs could be built instead of
three 9.2 cruisers, afar better investment. Designs were off and on for several years with the
following characteristics.



Sept, 1939 Jan,1940 Jan, 1941 Mar, 1941 Oct, 1941

Displacement 22,000tons  15,500tons  15,000tons 16,100 16,500
Length 700 670 650 670 670
Width 84 77.5 7 79 80
Speed 33 kts 33 knots 30.5 knots 32 32

Armament 12-9.2 (3x4) 9-8/50(3x3) 9-8/50 (3x3) 9-8/50 (3x3) 9-8/50 (3x3)
12-45(6x2) 12-4(6x2) 12-4 (6x2) 8-4.5 (4x2) or 16-4 (8x2)
16 2pdr AA 16 2pdr AA 16-2pd (4x4)  16-2pdr (4x4) 40-2pdr (5x8)
Armor bdt: 7 6 45 45 45
Deck: 4 3 4 4 4
Turrets: 6 face, 3 roof

The British laid down only 11 new cruisers after the beginning of the war. Construction of
destroyers, aircraft carriers and landing craft had a higher priority. This modd is the 3x3 design
which was to mimic the KGV in appearance to cause misidentification. Design and construction
of a9.2 design meant a five year lead time which meant that the cruiser would probably not be
available before the end of the war. Compared to the ightly smaller DES MOINES, the 9.2
design could only fire half the number of shells with no greater penetration capability than the
heavy US 8 (335lb). Itismorelikely that the cruiser wou ld have had 9x8 .

The final question in the design was one of secondary armament. Thefinal 8 designs could
carry either 8-4.5 or 16-4. The4.5 was more effective against destroyers but the more
numerous 4 was superior against aircraft. Given the heavy losses to aircraft, the4 would be
mounted in the four corner arrangement similar to the British BBs. By the end of January 1942,
the question of building large 8 cruisers was shelved forever. An interesting alternative
suggested in November, 1941 wasto build repeat BELFASTswith 8 armament. Finally, given
that the British requested plans for CLEVELAND as potential cruisers, one wonders why they
also would not pursue the BALTIMORE, which was a superior design? One reason both US
cruisers were able to achieve their combination of armor and armament was the compact, light
and powerful machinery which was beyond British capabilities at that time.

D201 Dutch Battlecr uisers 1047

Dutch Design 1047 Battlecruisers, Superior
Photograph from Bob Weymouth

Dutch naval power had ebbed considerably since her bitter rivalries with England in the 18"
century. Her colonial empirein the Pacific had survived but the light forces stationed there were
inadequate to resist the Japanese. Banking on the United States and British battle fleets to tie



down the Japanese battleships and battlecruisers, it seemed best to design ships that could defeat
the numerous Japanese heavy cruisers.

Development of three battlecruisers was begun in February 1939. German assistance was
requested in April 1939. Invasion of the Low Countriesin May 1940 halted a year of design
studies that had produced plans for a battle cruiser with the following characteristics.

Displacement: 28,000 tons

Length 778
Beam 98

Draft 26
Speed 34 knots

Armament 9-11 (3x3)
12-4.7 (6x2) dual purpose
14 40mm (7x2)
3 aircraft, one catapult
Armor Belt: 9.8 inclined at 10
Deck:5.1 (total)
Sufficient to provide protection to 8 shells at ranges greater than 10,000 yds

Dimensionally equivalent to the SCHARNHORST, these twin-funneled ships traded armor for
speed. The main armament would have been the superb German 11 gun but alow control tower
would have limited their effectiverange. Similar in sizeto the ALASKA, the 1047 had
significantly less firepower, equivalent protection and superior speed. These would have been
highly effective against Japanese light forces but lacked the protection to take on even the
modernized, dderly KONGO s. Given the history of the Pacific, the torpedo equipped Japanese
cruisers would have stood an even chance against these shipsin a night action. Assuming the
absence of air cover, if the Dutch did manage to catch the Japanese during daylight hours, these
ships would be highly effective cruiser killers. Tired o f trying to stem the Japanese tide with
the DE RUYTER and JAVA? Try these proposed battlecruisers against the Japanese heavy
cruisers!

F105 GASGOGNE



Alsace leads Gascogne in the North Atlantic

In 1926, the French navy began considering a battlecruiser capable of destroying the Washington
Treaty Cruisers. By 1930, these designs evolved into the DUNKERQUE class mounting two
quadruple 13 turrets forward. Design time was saved by util izing the existing drawings for the
quadruple 13.4 turrets of the NORMANDIE class battleships of WWI. Four Richdieu class
battleships followed the DUNKERQUE swith 8-15 gunsin quad rupleturrets. These excellent
ships weretechnically superior to the LITTORIO and BISMARCK causing the British much
anxiety should they be captured by the Axis.

Thefourth and last unit of the RICHELIEU was modified to improve firepower aft, reduce
vulnerability of the forward turrets and improve the AA arcs. Machinery and superstructure were
moved forward and B turret relocated aft. An outstanding feature of this ship was that all nine 6
guns could bear on the broadside offering very heavy resistance to attacks by light cruisers and
destroyers. Considered by many to be superior to the BISMARCK, the RICHELIEU class was
an outstanding combination of protection, firepower and speed. GASGOGNE was not laid down
dueto the invasion of France.



F106 French ALSACE

Early in 1940, the French began design studies for a new class of ships. The escalation clause of
the Washington treaty was now in effect with the United States planning the 45,000-ton IOWA
while the British had laid down the 40,000 ton LION. The French considered three different
designs:

40,000 tons, 9-15 (3x3) 42,500 tons, 9-16 (3x3) 45,000 tons, 12-15 (3x4)

These represented ship sizes based on both the British and US plans as well as a compromise ship
of 42,500 tons. However, since the French had not built atriple gun turret of such size before, a
considerable delay would have ensued. By using the existing quad 15 turret, the ALSACE
would have been able to be built more quickly. Thiswas particularly important since existing
docks limited them to building no more than two battleships simultaneously. Secondary
armament could have included forward and aft mounted 3x6 turret and two wing turrets
allowing 9-6 to bear on any destroyers or cruisers. Additional boilers would have been added to
alengthened engine room. Thiswould have resembled the original engineering spaces for the
RICHELIEU that could allow for either asingle or twin funnels.

Theinvasion of France diminated any possibility that the ALSACE, NORMANDIE, FLANDRE
or BURGOGNE would ever be completed. These ships would have been more than a match for
the BISMARCK or LITTORIO whilethe H would have been outgunned 12 heavy gunsto 8.
Compared to the IOWA, these ships saved precious centerline space by using macks integrated
with fire control equipment. The French ships had a broader bow giving them better rough
wesather capability than the IOWA. By contrast, they also had a narrower stern allowing less
compl ete torpedo protection around the aft turrets, propellers and rudders. Given the dimensions
of this ship and previous French experience with overweight ships, it is likely they could have
displaced about 48,000 tons.

Displacement 45,000 tons

Length 900
Width 108
Draft 31
Speed 30 knots
Armament 12-15 (3x4)
12-6 (4x3)
16-3.9 (8x2)
32 37mm AA (8x4)
Armor Similar to RICHELIEU

F901 French NORMANDI E 1916

Plagued by the lack of large docks, the French navy examined innovative ways to increase the
firepower of their battleships yet maintain the same basic hull size. Only 35 feet in length
separated the COURBET, BRETAGNE and NORMANDIE classes. The use of a quadruple
turret would givethe NORMANDIE s a broadside of 12-13.4 compared to 10-13.4 for the
BRETAGNE and 10-12 for the COURBET. In addition, arcs of fire wereimproved with no
restricted central or wing turrets. Despite four of the class being launched by 1915, none were
completed. However, their machinery saw service in destroyers, the main guns mounted on rail
cars and one, the BEARN, became thefirst French aircraft carrier. Perhaps their most important



legacy was the existence of construction drawings for quadruple turrets that were used in both the
DUNKERQUE and RICHELIEU classes.

Displacement 25,230 tons

Length 578

Width 89

Draft 30

Speed 21 knots

Armament 12-13.4 /45 (3x4)
24-5.5 /55 (24x1)

Armor bet: 11.8
Deck: 4.7
Turrets: 134

G103/104 H Class

Successors to the BISMARCK, this class of six ships formed the backbone of the Z Plan.
Formed into two divisions of 3 ships and supported by a carrier and cruisers, these ships were
intended for long ocean deployments and convoy destruction. Two H39 werelaid down in 1939
but construction was halted after the start of the war.

Beginning in 1940, successive improvements to the design were suggested with the H41 the last
practical designs produced. H42, 43 and 44 were successively larger with no possibility of being
built because they would not havefit in any of the shallow German harbors. These were
theoretical studies only that were never presented to the German naval staff.

These ships were significantly different from the BISMARCK in propulsion with 12 diesel
engines providing power to 3 shafts. Each stack held the exhausts and mufflers for 6 of the
diesels. Radius of action was to be 16,000 miles or similar to the IOWA. Protection was similar
to the BISMARCK and the armament arrangement was identical. The Germans preferred four
twin turrets for fire distribution even if threetriple turrets provided more firepower, less weight
and less hull length. This arrangement consumed excess weight that could have been devoted to
better aircraft facilities, secondary armament or protection.

Only 7-16 were completed with 3 becoming railway guns, 3 inst alled in Norway and one lost in
snipment. The 16 shell weighed 1130kg, similar to the US 16 she Il. The16.5 gun wasthe
16 gun bored out. The H43 and H44 were designed to carry 8-20 (4x2).

Another consumer of weight was the installation of an upper casemate belt to protect against
cruiser and destroyer fire. Thiswas uniqueto all German capital ships and also consumed weight
that could be better applied to armament or better-protected vitals. Another unique feature of
German capital ships was the bow armor to prevent loss of buoyancy as happened with the
LUTZOW at Jutland.

Despite design choices that did not optimize the displacement, these would have been formidable
ships with good speed, protection against gunfire and firepower. Underwater protection was
excellent as would be expected in any German ship. These models can be converted into any of
the H class by mounting the superstructure on the appropriate size hull. The model with 12-15
guns provides the wargamer an alternate gunnery arrangement that would have been possible on
this displacement. Superior numbers of shells hitting the target may be more important than
fewer penetrating hits.



H39 H40 H41 H42

Displacement 52,600 tons 62,800 63,000 88,600
Length 873 942 901 1,000
Width 121 129 128 140
Draft 33 33 36 39
Speed 30.4 knots 30.4 knots 28.8 knots 32.2
Armament 8-16 /50 (4x2) same 8-16.5/48 (4x2) same
12-5.9 /55 (6x2) same
16-4.1 (8x2)
6-21 TT
Armor bet: 11.8 same same 15
Deck: 4.7 lower slope 13 total
Turrets: 16 face same

G207/G203/G208 Kreuzer P/ OPQ Battlecruiser sKW45

These ships proved that everyone designed a stinker once in awhile. The Germans lost sight of
their strategic focus in the late 1930s choosing to build a small, balanced fleet instead of
concentrating on interdicting their enemy s sealanes. The pocket battleships were designed for
long range disruption of trade with very few single ships capable of catching and sinking them.
The original design of Kreuzer P was an improvement on this concept.

The design needed to account for high speed to escape cruisers, long range for raiding, protection
from 8 guns and a powerful armament. The diesels needed f or long range required significant
hull length which reduced the maximum speed. The displacement could only be limited if armor,
armament and torpedo protection was deliberately reduced. A 6 bet and 4 deck was required
to protect against 8 shells which was not possible on thi s displacement. The lack of a good DP
secondary armament consumed more weight. Despite an operational requirement for 12 of these
ships, the designers gave up and designed a much larger battlecruiser. Reports from the Naval
Technical mission to Germany indicate that a Kreuzer P was laid down at Germania Werft on
May 24, 1938. Breyer s book shows the layout of model 1. This model is built to version 3 of
the proposed design (Appendix L) which is attached. Note that the date of this design is 1934.

The OPQ rate as the worst capital ships ever designed for the German navy. On a displacement
similar to the SCHARNHORST, OPQ had a better main armament, slightly higher speed,
significantly greater range, inferior armor and suspect torpedo protection. The center shaft was a
steam turbine to allow the OPQ to gain high speed. Speed on diesels alone would reach 25 knots.
The boilers were all in a single boiler room making them vulnerableto a single hit. The thin deck
armor and thinner turret roofs made OPQ vulnerable to heavy cruiser fire much less
STRASSBURG s 13 shédlls. Thefast battleship replaced the battlecruiser concept with an
IOWA matching their speed and crushing them with 16 shells whileignoring any hits by the
OPQ. Compared to the similar sized B65, OPQ reduced deck armor to gain speed and endurance.

Despite all the things wrong with both these ships, 5 KREUZER P could have been built instead
of the HIPPER class cruisers. Thiswould have helped the Germans at the beginning of the war
but airpower diminated the usefulness of surface raiders.

More intriguing were projects KW45 and KW50 designed between June and September 1939.
Reports issued by the Director of Naval I1ntelligence on 8/29/45 contained capture documentation
of submarines, cruisers, destroyers, battleships and carriers. Discussed by the



“Neubauausschuss” during the 1939 time period, no other previoubsgggient mention of
these ships have been found in the German archives. Bepfast, under-armed and under-
armored battlecruisers had advanced designs completed leuhevar approved. These would
have suffered from the same design defects as the OP@sainrintriguing ships.

Bearing the same family resemblance to all other Geragital ships, these twin funneled ships
basically mounted a BISMARCK armament on an H siadll fhe triple 5.9” resembled the
LITTORIO layout while the 4.1” AA was completely inadequaies-37mm completed the AA
armament.

A five shaft power plant consumed enormous hull space anttptb36 knot speed with
300,000 shp. Special tunnels housed the shafts and towingetesited at least a 10% increase
in efficiency with co-efficients ranging between 0.4218®.48. Three different power plant
arrangements were being considered. Proposal A hadd diafts and 1 steam turbine while
Proposal C had 2 diesels and 3 steam turbines. Allined tudders in the aft 3 propeller races.

Kreuzer P OPQ Kw45 KW50
Displacement 19,679 tons 31,142 45,000 50,000
Length 755’ 814’ 984 984
Width 89’ 98’ 11v 121
Draft 28’ 29’
Speed 34 knots 33 knots 36-37 knots 35 knots
Armament 6-11/"/55 (2x3) 6-15"/47(3x2) 8-15"/47 (4x2) same
4-5.9"/55 (2x2) 6-5.9"/55 (3x2) 12-5.97/55 (4x3) same
8-4.1"(4x2) 8-4.1" (4x2) 8-4.1" (4x2) same
6-21"TT 12-21" TT 8-21"TT same
Armor belt:  4.7” 7.5" 8” 11.8”

Deck: 3.5” (total)



